Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


,db,GoOglc 


The  Branner  Geological  Library 


► 


LELAHD'SSMFOlKEl  ■aVKIOR''VMVEHSDTY" 


Digitized  bvGoO^^IC 


,db,GoOglc 


,db,GoOglc 


,db,GoOglc 


,db,GoOglc. 


ANNUAL    EEPOKT 


OF  Tin.  I    #V-et/(A/WX>~„^_ 

BOARD  OF  REGENTS 
SMITHSONIAN  INSTITUTION, 


THl  OPEEiHONS,  EXPESraTDRES,  AND  COSDITIOH 
OF  THE  IKSHTDTION 


THE  YEA.E  1883. 


WASniHOTOHi 

OOTSBHUEIIT  FBinTINO  OFFICE, 

1886. 

i^  D„ii„.db,Go(5glc 


213630 


FORTT-SiaHTH  COKORBSa,  FiBST  Skbsiok. 

TlM  foUowiag  rewlntion  waa  agT«ed  to  by  the  Senate  Jane  10,  1684,  and  oononmd 
In  hj  Ute  HoDM  of  BepreMutatives  Jnue  24, 1884 : 

Bta^htihg  the8tiuile(Ui«Boiu«o/  Bepr«»ntativeioonoiirriiig  fA«rein),  That  the  anniiftl 
report  of  the  Smlthsouiau  Inatitatioo  for  llie  year  1883  be  printed;  and  that  there  be 
printed  aixtoen  thonsaud  and  sixty  extra  oopiea,  of  which  three  tboneand  shall  be  fbr 
the  DM  of  tlie  Senate,  six  thonsand  and  sixty  Ibr  the  ase  of  the  Hoaw  of  Bepreaenta- 
tiTes,  and  seven  thousand  oopies  for  the  nse  of  the  Smithsonian,  Institution. 
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LETTER 

VBOU  THE 

SECRETARY  OF  THE  SMITHSONIAN  INSTITnTION 

ACCOMPANTINO 

The  oHUKtU  report  of  the  Board  of  Regents  of  that  InaHtul^on  for  the  year 
1883. 

JuKX  24, 1884.— Ordered  to  be  print«d. 

Smithboniah  Institutioh, 
WashingUm,  D.  C,  Jmtiary  21, 1884. 
Sm:  In  accordance  with  section  5593  of  the  Bevised  Statatea  of  tbe 
United  States,  I  bave  the  bonor  in  behalf  of  the  Board  of  Eegents  to 
sabmit  to  GongresB  the  aDuaal  report  of  tfae  operatione,  expenditare.s, 
and  condition  of  the  Smithsonian  Institation  for  the  year  1883. 
I  have  the  honor  to  be,  very  reepectfolly,  yonr  obedient  servant, 
Spenoeb  F.  Baibd, 
,  Secretary  SmiOuonia/n  Xtwfttutwn. 

Hod.  Geobqb  F.  EDUrmcs, 

Pretident  of  the  United  Statet  Senate. 
Hon.  John  G.  Oablislb, 

8pe<Aer  of  the  House  of  Bepreaentatwes. 
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ANNUAL  REPORT  OF  THE  SMITHSONIAN   INSTITUTION   FOR 
THE  YEAR  1883. 


SUBJECTS. 


1.  Proceedings  of  the  Board  of  Begente  for  tlie  seasion  of  Jannai7, 
1884. 

2.  Eoport  of  the  Execntive  Committee,  exhibiting  the  financial  affairs 
of  the  Institation,  including  a  statetnent  of  the  Smithson  fund,  the  re- 
ceipts and  expenditares  for  the  year  1S33,  and  the  estimates  for  18Si. 

Beport  of  the  same  committee  on  the  inaaguration  of  the  Hemy 
statne. 

3.  Annual  report  of  the  Secretary,  giving  an  account  of  theoperations 
and  condition  of  the  Institation  for  the  year  18S3,  with  the  statiatics  of 
collections,,  exchanges,  && 

i.  General  appendix,  comprising  a  record  of  recent  progress  in  the 
principal  departments  of  science,  and  special  memoirs,  original  and 
selected,  of  interest  to  collaborators  and  correspondents  of  the  Instita-  ■ 
tion,  teachers,  and  others  engaged  in  the  promotion  of  knowledge. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  Aagnst  10,  1846,  Bevised  StatateB, 
title  Liinr,  section  6580,  "  The  basiness  of  the  Institntion  shall  be  con- 
dacted  at  the  city  of  Washington  by  a  Board  of  Begects,  named  the 
Begents  of  the  SmithsoDian  Institntion,  to  be  composed  of  the  Vice- 
President,  the  Ohief  Justice  of  the  United  States  [and  the  Governor  of 
the  District  of  Oolnmbia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Bepreaentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  foor  shall  be  inhabitants  of  some 
State,  bat  no  two  of  them  of  the  same  State." 


BBOBifTa  FOB  TBS  TSAB  1B83. 

The  Tice-Praatdsnt  of  tlw  VaibtA  SUtM : 

Dato  Davib  (jHV  f«mO Mar.  3,  1 

ObokqeF.  EDUUHsa (el«ct«d  HarobS,  1883) Hu.  3,  1 


The  Cbief  Jnatice  of  the  United  StatM : 
Morrison  E.  Wattb. 

United  States  Senates: 

Oeobok  F.  Hoar  (from  Feb.  SI,  1881.    Beugoed  Jan.  19, 1883)  ....Mar.  3,  1663 

NathakiblP.  Hiu.  (froia  May  19, 1861) Mar.  3,  1685 

Samubl  B.  Maxbt  (from  May  19, 1881) Mar.  3,  1887 

GsoBOK  F.  EDHtniDS  (appointed  Jan.  19,  1883.    Bealgned  Feb.  SI, 

1883) ..Mar.  3,  18® 

Justin  S.  MoBBiu.  (appointed  Feb.  21, 1883) Mar.  3,  1885 

Members  of  tbe  Honae  of  Representa tires ; 

Oruo  R.  BiMOLKToK  (appointed  Jan.  7, 1884) Deo.  33, 1885  . 

WiLUAM  L.  Wilson  (appointed  Jan.  7, 1684) Deo.  23,  1885 

William  W.  Phslps  (appointed  Jan.  7, 1884) Deo.  23, 1886 

CItiieiiB  of  WMhington : 

Pktbb  Parker  (first  appointed  in  1968) Dee.  19,1685 

William  T.  Shbrmam  (flnt  appointed  in  1871) Mar.  25,1886 

Citizens  of  a  State : 

John  Maclean,  of  New  Jecaey  (flrst  appointed  in  1968) Deo.  19,1685 

AsaObat,  of  MaieaohDsetta  (first  appointed  in  1674) Deo.  19,1685 

HBHBYCorpiB,  of  Pennaylvania  (first  appointed  in  1874) Deo.  19,1885 

NOAB  PoKTXB,  of  Conneotioat  (appointed  in  1676) Jan.  26, 1BH4 


MOBRIBON  E.  Waitx,  Chaneellor  of  the  Institution  and  PrtMmt  of  lft«  £eanl  af 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


Washington,  D.  C,  April  19, 1883. 

An  a^joonied  meeting  of  the  Board  of  Begents  was  held  this  day,  at 
4  o'clock  p.  m.,  to  attend  the  ceremonies  of  nnveiling  the  statne  of  Pro- 
fessor Henry. 

At  the  ooDClosiOD  of  the  ceremoniea  the  Board  ai^oiiToed  >ine  die. 


Washington,  January  16, 1884. 

Id  accordance  with  a  resolution  of  the  Board  of  RegeotB  of  the  ESmith- 
sonian  Instdtatiou  fixing  the  time  of  the  annual  session  on  the  third 
Wednesday  in  Jannary  of  each  year,  the  Board  met  to-day  at  10  o'clock 
a.m. 

Present:  The  Chancellor,  Chief  Ju8tii:e  Moebison  E.  Waitb}  the 
Acting  Vice-President,  Hon.  Gborqb  F.  Edmunds;  Hon.  N'athanigl 
P.  UiLi.,  Hon.  Sahukl  B.  Maz&y,  Hon.  Justin  B.  M0BBU4.,  Hod. 
Otho  R.  Singleton,  Hon.  William  L.  Wilson,  Hon.  William  W. 
E'HELPB,  Hon.  Peter  Pabeeb,  General  William  T.  Sherman,  Dr. 
Aba  Gbat,  Dr.  Henbt  CoppfiB,  Dr.  Noah  Porter,  and  the  Secre- 
tary, Professor  Baird. 

The  Secretary  stated  that  since  the  last  meeting  the  following  changes 
bad  taken  place  iu  the  Board :  Hon.  G.  F.  Hoar  had  resigned  as  Regent, 
and  Hon.  G.  F.  Edmunds  had  been  appointed  by  the  President  of  the 
Senate  to  fill  the  vacancy.  Mr.  Edmunds  had  declined  the  appoint- 
ment and  Hou.  J.  S.  Morrill  bad  been  appointed  and  accepted  for  the 
term  ending  March  3, 1885. 

Hod.  G.  F.^munds  having  been  elected  President  of  the  Senate 
became  ex-offiao  Regent. 

The  Speaker  of  the  House  of  Representatives  (Mr.  Carlisle)  had  ap- 
pointed Hon.  O.  K.  Singleton,  Hon.  W.  L.  Wilson,  and  Hon.  W.  W. 
Phelps  as  Regents  for  the  Forty-eighth  Congress,  in  place  of  Hou.  TS. 
C.  Deering,  Hon.  E.  B.  Taylor,  and  Hou.  S.  S.  Cox. 

The  jonmal  of  the  Boutl  was  read  and  approved. 

A  letter  from  Rev.  Dr.  John  Maclean  was  read,  regretting  that  the 
eondiiion  of  hie  health  would  not  permit  him  to  attend  the  meeting  of 
tbe  Board. 
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Xn  JODBNAL    OF   THE    BOARD. 

Dr.  Parker  preeented  the  report  of  the  Executive  Commitlee,  which 
vae  read  by  Qeneral  SbenoaD. 

On  motion  of  Dr.  Gray  the  following  resolutiou  was  adopted: 

"Sesotved,  That  the  report  of  the  Executive  Committee  be  accepted, 
and  that  the  income  for  the  year  1884  be  appropriated  for  the  Bervice 
of  the  InstitDtion  apoo  the  baBin  of  the  above  report,  to  be  expended  by 
the  Secretary,  with  fall  discretion  as  to  the  items,  subject  to  the  ap- 
proval of  the  Execative  Committee." 

Dr.  Parker,  from  the  Execative  Committee,  presented  a  final  report 
on  the  Henry  statae. 

On  motion  of  Dr.  Copp£e  it  was  resolved  that  the  report  of  the  Exec- 
ative Committee  on  the  Henry  statae  be  printed  as  a  part  of  the  annaal 
report  of  the  Institation. 

The  Secretary  presented  the  aoDaat  report  of  the  operations  of  the 
lustitution  for  the  year  1883,  which  was  read  iu  purt. 

On  motion  of  General  Sherman  it  was  resolved  that  the  aoDual  report 
of  the  Secretary  be  referred  to  the  Execative  Committee,  with  authority 
to  transmit  it  to  Congress. 

Dr.  Copp^e  called  the  attention  of  the  Board  to  the  subject  of  the  pub- 
lication of  the  scientific  writings  of  Professor  Henry,  and  suggested  the 
propriety  of  providing  that  a  part  of  the  edition  should  be  bound  in 
library  style,  and  much  better  than  that  of  the  "Henry  Memorial" 
volume. 

Dr.  Gray  snggested  the  importance  of  careful  selection  of  the  mana- 
scripts  of  Professor  Henry  and  judicious  arrangemeut  of  the  material, 
which  might  require  two  volumes,  one  for  his  published  scientific 
papers,  the  other  for  miscellaneous  writings,  extracts  from  correspond- 
ence, &c. 

The  Secretary  stated  that  nothing  had  yet  been  done  in  arranging  the 
material  for  the  work  proposed,  but  copies  had  been  made  of  a  large 
number  of  Professor  Henry's  letters,  to  be  carefully  examined  before 
printing.  It  would  be  edited  by  Mr.  W.  B,  Taylor,  of  the  Institntiou,  a 
gentleman  perfectiy  acquainted  with  Professor  Henry's  scientific  work, 
and  in  every  respect  well  qualified  for  the  duty. 

After  some  discussion  as  to  the  scope  of  the  work,  on  motion  of  Mr. 
Edmunds  it  was—  • 

•  *'  Beeolved,  That  the  publication  of  the  writings  of  Profeesor  Heniy 
be  supervised  by  a  committee  consisting  of  Dr.  Gray,  Hon.  Mr.  Wilson, 
and  Professor  Baird,  to  act  in  coi^nnctjon  with  Mr.  W.  B.  Taylor,  the 
editor  assigned  to  that  duty  by  the  Secretary." 

Senator  Edmonds  called  attention  to  the  phraseology  of  the  act 
of  Congress  in  regard  to  the  appointment  of  an  Acting  Secretary  in  case 
of  the  death,  disability,  or  absence  of  tbe  Secretary,  which  he  considered 
imperfectly  adapted  to  provide  for  an  emergency,  and,  on  motion  of 
Senator  Maxey,  it  was — 

"Besolved,T]ia,t  Senator  Edmunds  be  requested  to  prepare  an  amend- 
ment to  tbe  act  to  be  submitted  to  Congress." 

On  motion  of  Senator  Maxey  tbe  Board  then  a^oumed  aJiM  die. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 

REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 

1883. 

The  Execotive  Committee  of  the  Board  of  Begeote  of  the  SmitbsoDian 
lostitatioD  respectfully  submit  the  followiu^  report  ia  relation  to  the 
fands  of  the  Institution,  the  appropriations  by  Congress  for  the  National 
Museum  aod  other  purposes,  the  receipts  and  expenditures  for  the 
Institntioii  and  the  Mnseam  for  1333,  and  the  estimated  for  the  f  etu*  1831. 

Condition  of  tke/und,  January  1, 1884. 
The  bequest  of  James  SniithsoQ,  deposited  in  the  United 

States  Treasury,  act  of  Congress,  August  10, 1846. . . .  t516, 169  00 
Besidnary  legacy  of  Smithsou,  added  to  the  fund  in  the 

United  States  Treasury,  act  of  Congress,  February  8, 

18C7 26,210  63 

Addition  to  the  fund  from  saTings,  &c.,  act  of  Congress, 

February  8,  1867 108, 620  37 

Addition  to  the  fund  by  bequest  of  James  Hamilton,  of 

Pennsylvania,  1874 1,000  00 

Addition  to  the  fund  by  bequest  of  Simeon  Habel,  of  Kew 

Tork,1880 500  00 

Addition  to  the  fund  by  proceeds  of  aale  of  Virginia  bonds, 

1881 .       51,600  00 

Total  permanent  Smithson  fund  tit  the  United  States 
Treasury  (bearing  6  percent,  interest)  January  1, 

1884 $703,000  00 

StatemaU  of  the  receipts  and  expenditurea  of  the  Smithsonian  IiutitutUm 

for  the  year  1883. 

BBOEIPTS. 

Intereet  from  the  ftind $42,180  00 

Balance  ca^h  on  hand  Janoary  1, 1883 '. 29,637  45- 

Totfll  receipts $71, 817  45 

EXPENSITCBES. 

Building: 

Bepairs  and  improvements 1935  15 

Pnmitore  and  fixtures 556  00 

Qenerat  eipenaet : 

Meetings  of  the  Board 935  05 

lighting  and  heating 33  51 

Postage  and  telegraph . , '. 3  W  06 
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ZIT  BEPOST  OF  THE   EXBCDTITE  COlOaTrEE. 

.£!itj)eiulifiirM— OontiiiTted. 

Stationery $850  72 

Oeoeral  priotiDg,  blaoks,  &c 266  45 

Incidentals,  ice,  hanling,  &c 620  21 

Books  and  periodicals 1, 747  qq 

Salaries  and  labor 16,773  67 

Publieatiotu  and  researehet : 

BmithBonian  Contributions  to  Kaowledge 3,047  24 

Smithsonian  Miscellaneoas  Collections 9,665  78 

Smithsonian  Annual  Bepoct 2,^6  81 

ExptorationB ...  2, 799  47 

ApparataB 60  10 

Literary  and  scientific  ezohangBB 6,192  34 

TotM  expenditnies $46, 903  26 

Balance,  Jannary  1,  1884 $26,914  20 

ESTIMATES  FOB  1884. 

The  following  are  the  estimates  of  receipts  by  the  Institntion  for  the 
year  1884,  and  of  the  appropriations  required  for  carrying  on  its  opera- 
tions daring  the  eame  period : 

Receipts. 

Interest  on  the  pprmanent  fund,  receivable  Jnly  1, 18S4, 
and  Jauaary  1,1885 $42,180  00 

Expertditurea. 

For  bnitding  and  repairs $1,  goo  UO 

For  general  expenses,  inolading  salaries 19,000  00 

For  publications  and  researches 12,000  00 

For  exchanges 7, 000  00 

For  contingencies 2,680  00 

Total $42, 180  00 

KA.TIONA1.  MTTBEUU,  AHD  OTHER  OBJEOTS  OOMUITTED  BY  OONORESS 
TO  THE  SauTHSONIAN  INSTITUTION. 

The  following  is  a  statement  of  the  acconnts  of  appropriations  made 
by  Congress  for  disbursement  under  the  direction  of  the  Smithsonian 
Institution : 

PRCBKRTATIOH  OV  O0LL1CI1OKB,  NATIONAL  MUSKDM. 

Balance  available  Janaary  1, 1883 $44,823  30 

Appropriated  for  fiscal  year  ending  Jane  30, 1884  ($96,000, 
$4,112.82) 100,112  82 

144,936  12 
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KEPOBT  OF  THE  EXECUTITE  COMMITTEE.  XT 

Expended  in  1883, »  per  voactiera  andited  by  Oie  Treaaary 
Department $98,277  61 

Balaiice  Jaooary  1, 1884,  (av^able  for  edz  moDthe  ending 
with  flsoal  year  June  30, 1884) 46, 658  51 

ABMOBT  BUILDUrO. 

Balance  available  Jannary  1,1883 $1, 495  79 

Appropriated  for  fiscal  year  ending  Jane  30, 18S4 2,500  00  - 

3,095  79 
£xpended  in  1883,  as  per  voaobers  audited  by  the  Treaeory 
D^mrtment 2,470  29 

Baluice  Janiiary  1,  1884  (available  for  six  mootba  ending 
JnneSO,  1884) 1,625  50 

FUmnTURE  Aim  fixtdbes. 

Balance  avairable  Jannary  1, 1883 (31,182  12 

^propriated  for  flsoal  year  ending  Jane  30, 1884 60, 000  00 

91,182  12 
Expended  in  1883,  as  per  Toncliers  audited  by  the  Treasury 
Department 65,16163 

Balance  Jannary  1, 1884  (available  for  six  montbs  ending 
Jane  30,  1884) 36, 020  49 

KORTH  AMERICA]*   ETHNOLOOT. 

Balance  available  Jannary  1, 1883 $20, 440  44 

Appropriated  for  flacal  year  ending  Jane  30,  1884 40, 000  00 

60,440  44 
Expended  in  1883,  as  per  voachers  audited  by  tbe  Treasury 
Department    40, 495  04 

Balance  January  1, 1884  (available  for  six  months  ending 
June  30,  1884) 19,945  40 

UmUIHA'nONAI.  nCBANOKB. 

Balance  available  January  1, 1883 $2, 600  00 

Appropriated  for  fiscal  year  ending  June  30, 1884 7, 500  00 

10,000  00 
Expended  in  1883,  as  per  voachers  audited  by  the  Treasury 
Department 6, 500  00 

Balance  January  1, 1881  (available  for  six  months  ending 
June  30,  1884) 3,500  00 
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ZVI  RBPOBT  OF  THE   EXECUTIVE   COMUITTEE. 

BSOOMSTituonoK  MisrzKs  rounov  smrBSONUir  Bimj>iHa. 

Appropriated  by  act  of  Uongress  March  3, 1883 $50,000  00 

Expended  M  per  Toochers  aadit«d  by  the  Tteasnry  De- 
partment in  1883 37,322  86 

Balance  Jannaiy  1, 1884 12,677  14 

POIABIS  BKPOBT. 

Balance  available  of  (8,000  appropriated  by  act  of  Oou- 
giesa,  1880 •ijMS  90 

Expended  in  1883,  as  per  voacbers  audited  by  the  Treasiii7 
Department 1, 116  73 

Balance  Jannary  1, 1884 802  17 

OOKOLTJSIOH. 

The  Committee  haa  examined  835  Toncbers  for  payments  made  from 
the  Smithson  income  during  the  year  1883,  and  2,014  vonchers  for  pay- 
ments made  ^xim  appropriations  by  Congress  for  the  National  Mnsenm, 
making  a  total  of  2,849  voacbers.  All  these  bear  the  approval  of  the 
Secretary  of  the  Institntion,  and  a  certificate  that  the  materials  and 
services  charged  irere  applied  to  the  purposes  of  the  Institutioa  or  of 
the  Mnsenm. 

The  balances  above  given  oorrespond  with  the  certificates  of  the  dis- 
bursing clerks  of  the  Interior  and  Treasury  Departments. 

The  quarterly  acconnts,  the  bank  and  check  books  and  Journals  have 
been  examined  and  foa&d  correct. 

Bespectfolly  submitted. 

PSTGB  PABKBS, 
W.  I.  Shebmait, 

JExmuMw  OomwtittM. 
WABHraoTon,  Jmmarg  16, 1884. 
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BRONZE  STATOE  UP  JOSEPH   HENKT. 


D„ii„.db,GoOglc' 


T;i-.,iodi,Go(5glc 


REPORT  OF  THE  EXECDTire  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  ON  THE  HENRY  STATDE. 


Td  the  Board  of  Ssgeitti  of  the  Smitluonian  Institution  : 

Obmtlemen:  Ad  act  of  Oongrees  (So.  71),  approved  by  the  Froai- 
dent  Jone  1, 1880,  aatborized  "the  Begente  of  the  Smithsonlaa  lusti- 
tadoD  to  contract  with  W.  W.  Story,  sonlptor,  for  a  statae  in  bronze  of 
Joseph  Hxubt,  late  Secretary  of  the  Smitbeoman  Inetittition,  to  be 
erected  apoa  the  groande  of  said  InHtitatiiHi ;  uid  for  this  purpose,  and 
for  the  entire  expense  of  the  foaodation  and  pedestal  of  the  mooumeat, 
the  stun  of  915,000"  was  appropriated. 

Id  acconlauce  with  the  aatboritj:  conferred  in  the  above  act,  the 
Begent«  of  the  Institution  executed  a  contract  with  Mr.  Story  on  the 
8tli  of  December,  1880,  for  the  statue.  At  Mr.  Story's  request  a  num- 
ber of  photographs  of  Professor  Henry  were  sent  to  him  to  be  used  in 
preparing  the  model  of  the  statue,  and  also  a  cast  of  the  iace  and  bust 
execot«d  by  Mr.  Clark  Hills,  together  with  an  academic  gown  similar 
to  the  ooe  used  by  the  professor  when  a  member  of  the  focnlty  of 
PrinoetOD  College.  A  contract  was  made  with  the  Maine  Bed  Granite 
Company  aod  Oie  Qoincy  Granite  Polishing  Works  for  a  pedestal  ac- 
eording  to  a  deiign  furnished  by  Mr.  Story — the  die  of  Bed-Beach 
granite  finely  polished,  octagonal  In  shape,  4  feet  in  diameter,  4  feet 
high,  and  the  cap  and  bases  of  Quincy  gray  granite,  flne-axed,  the 
whole  pedestal  being  7  feet  3  inches  in  height.  The  statue  itself  is  nine 
feet  high. 

Owing  to  certain  imperfections  found  in  the  statue  after  it  had  been 
cut,  it  becane  necessary  to  reproduce  it,  and  it  was  not  until  Novem- 
ber, 1882,  that  it  was  actually  completed  and  shipped  fiom  Bome.  The 
BUtae  was  reoeived  in  Washington  in  December,  bat,  owing  to  the  lat«- 
nesB  of  the  seasoD,  it  was  decided  to  defer  its  erection  until  the  follow- 
mg  spring,  and  the  date  selected  was  the  19th  of  April,  1883,  that  being 
tiie  time  when  the  ITational  Academy  of  Sciences  (of  which  Professor 
Henry  had  been  proeident  at  the  time  of  his  death)  would  hold  its  semi- 
uinnal  meeting  in  Washington.  For  the  sit«  of  the  statue  a  triangular 
plot  on  the  Smithsonian  grounds,  about  150  feet  to  the  northwest  of  the 
building,  was  chosen  by  the  Begents,  and  the  selection  met  the  full  ap- 
proval of  Mr.  Story,  who  visited  Washington  in  the  winter. 

The  Chancellor  pf  the  Institution  was  requested  by  the  Begents  to 
perform  the  ceremony  of  nnveiling  it. 
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XVIII  BEPOBT   OS  THE   HENBT   8TATDE. 

Hqo.  Hiestei'  Olymer  waa  selected  to  deliver  an  address  appropriate 
to  the  occasion,  bat  on  aceonnt  of  ill  bealth  declined  tbe  appointment, 
and  President  Noafa  Porter,  of  Tale  College,  6ae  of  tbe  Begents,  was 
invited  b;  tbe  Ezecntive  Committee  to  perform  the  service. 

Bev.  Dr.  John  Maclean  and  Bev.  A.  A.  Hodge,  of  Princetoii,  N.  J., 
were  invited  to  offer  prayer  on  tbe  occasion.  By  reason  of  ill  health, 
'  however,  Dr.  Maclean  was  prevented  from  attending. 

Tbe  direction  of  the  executive  details  of  tbe  occasion  were  assigned 
by  Professor  Baird  to  Mr.  William  J.  Bhees,  the  chief  clerk. 

By  direction  of  the  Board  of  Begents,  tbe  following  letter  was  ad- 
dressed by  Professor  Baird,  Secretary  of  the  Institation,  to  the  Hon. 
Speaker  of  the  House  of  Bepresentatives,  January  17, 1883: 

"SiB:  I  have  the  honor  to  inform  the  Honse  of  Beprefientatives  that 
in  accordance  with  the  act  of  Congress  of  June  1, 1880,  providing  that 
the  Begents  of  the  institation  be  'anthorized  to  contract  with  W.  W. 
Story,  Bcniptor,  for  a  bronze  statue  of  Joseph  Heniy,  tate  Secretary  of 
the  Smithsonian  Institation,  to  be  erected  in  the  groands  of  said  insti- 
tution,' the  statue  has  been  executed  and  received  in  Washington,  and 
that  Thursday  the  I9tb  of  April  has  been  selected  as  tbe  day  for  the 
public  unveiling  of  the  same. 

"Tbe  Congress  o^  tbe  Fnited  States  having  ordered  this  statue  and 
made  the  appropriation  necessary  therefor,  the  Board  of  Begentfi  re- 
spectfally  invite  the  Senate  and  House  of  Bepresentatives  to  be  present 
on  the  occasion  of  its  formal  presentation  to  the  public. 

"I  am,  sir,  very  respectfully,  your  obedient  servant." 

A  joint  resolution  was  passed  by  Congress,  February  24, 1883,  accept- 
ing the  invitation  to  attend  tbe  inaagaratiou  of  the  statue. 

"No.  16.  Joint  TeMlntionMOeptiDgtbeinTiUtionoftheBeKeiita  of  theSmitliioiiUn 
Infltitntion  to  attend  tbe  iosagnrBtion  of  the  atatne  of  Joeeph  Henry. 

«  Whereas,  in  a  communicatioD  from  Spencer  F.  Baird,  Seoretaiy  of 
tite  Smithsonian  Institation,  Congress  was  informed  that  in  accordance 
with  an  act  of  June  first,  eighteen  hundred  and  eighty,  the  bronze 
statue  of  Joseph  Henry,  late  Secretary  of  the  Smithsonion  Institation, 
bad  been  completed ;  and  whereas,  in  the  same  communication,  Con- 
gress was  respectfully  invited  to  be  present  on  tbe  occasion  of  its  formal 
presentation  to  the  public, upon  Thursday  the  nineteenth  of  April  next; 
Therefore  be  it 

Setolved  by  the  Benate  and  House  of  Representatives  of  the  United  States 
of  America  tn  Congress  assembled,  That  tbe  said  invitation  be,  and  the 
same  is  hereby,  accepted  by  the  Senate  and  House  of  Bepresentatives ; 
and  that  the  President  of  the  Senate  select  seven  members  of  that  body, 
and  tbe  Speaker  of  the  House  of  Bepresentatives  fifteen  members  of 
that  body,  to  be  present  and  represent  tbe  Congress  of  the  TTnited 
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States  npoo  the  occasioii  of  tbe  presentation  and  inaagaratioD  of  said 
statoe." 

Approved  Febmai?  24, 1883.    (Statntea,  volame  zxn,  page  6fi9.) 

The  following  gentlemen  were  selected  as  the  joint  committee  to  rep- 
resent Congress : 

Senatora:  Hod.  George  F.  Hoar,  of  Massaohosetts ;  "EAi  SanUbnry, 
of  Delaware;  Samnet  J.  B,  McMillan,  of  Minnesota;  Joseph  B.  Haw- 
ley,  of  CoDneoticot ;  William  Mabone,  of  Virginia ;  Omar  D.  Conger, 
of  Michigan ;  James  B.  Groome,  of  Maryland. 

Mentbera  of  the  Eovse  of  BepretsKtativet ;  Hon.  John  T.  Wait,  of  Con- 
necticDt;  William  Aldrich,  of  Illinoia;  Thomas  M.  Browne,  of  Indiana; 
John  A.  Kasson,  of  Iowa;  George  M.  Bobeson,  of  Kew  Jers^;  John 
W.  Candler,  of  Msesachosetts ;  B.  J.  Walker,  of  Pennsylvania ;  A.  H. 
Pettibone,  of  Tennessee;  J.  Proctor  Knott,  of  Eentncky ;  J.  Randolph 
Tncker,  Of  Virginia;  Andrew  G.  Oortin,  of  Pennsylvania;  Bandall  L. 
Gibson,  of  Lonlsiana. 

In  accordance  with  the  previoas  arrangements,  the  statue  was  un- 
veiled OD  Thursday  afternoon,  April  Id,  1883,  at  4  o'clock.  The  day 
was  clear,  mild,  and  propitious,  aud  about  ten  thoosaDd  people  assem- 
bled to  vritnesB  tbe  ceremonies. 

The  invited  gaests  met  in  the  leotnre  hall  of  the  Ifational  Museum, 
and  proceeded  to  the  platform  which  bad  been  erected  around  the  statue. 
General  O.  M.  Poe  acted  as  chief  marshal,  and  Messrs.  Daniel  Leech, 
John  D.  MtsCbesney,  and  George  S.  Hobbs  as  assistant  marshals. 

The  following  order  of  arrangement  waa  adopted : 

The  President  of  the  United  States  ;*  the  Chief  Justiceof  the  United 
States,  Uhanoellor  of  the  Institution ;  tbe  orator  of  the  day,  President 
Noah  Porter,  LL.D.,  of  Yale  College;  the  chaplain  of  the  day,  Rev. 
A.  A.  Hodge,  D.  D. }  the  fi^mily  of  ProfesBor  Henry. 

Tbe  establishment  of  the  Hmithsonian  Inetitutiou,  viz,  the  Vice- 
President,  Secretfu-y  of  State,  Secretary  of  the  Treasury,  Secretary  of 
War,  Secretary  of  the  favy.  Secretary  of  the  Interior,  Postmaster-Gen- 
eial,  Attoroey-Qenerat,  Commissioner  of  Patents. 

The  Begents  and  Secretary  of  the  Smithsonian  Institution,  and  Gx- 
Begenla ;  tbe  Joint  Committee  of  the  Senate  and  House  of  Representa- 
tives, appointed  to  represent  Congress ;  the  Diplomatic  Corps ;  the  As- 
sociate Jastices  of  the  Saprome  Coart  of  the  United  States ;  Judges  of 
United  States  Conrt« ;  Claims  Commissions ;  Judges  of  the  Supreme 
Court  of  the  District  of  Columbia ;  Senators  and  Members  of  the  House 
of  Bepresentatives J  Commissioners  of  the  District  of  Columbia;  the 
General  and  Officers  of  tbe  Army ;  the  Admiral  and  Officers  of  the  Xavy ; 
Ex  Members  of  the  Cabinet  and  Ex-Uinisters  of  the  United  States;  Na- 
tional Academy  of  Sciences ;  Founders  of  the  Henry  trust  ftind  for 
»;  the  Commissioner  of  Agriculture ;  the  Assistant  Secretaries  of 

■Tbe  FrMidoiit  WM  abaent  from  tbe  city  at  the  timB.  , 
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Departmeiits;  Bolioitor-Geoeral  and  Assistant  Attorueys-Oeiieral;  the 
TToited  States  Marshal  and  Officers  of  coorta ;  the  Ligbt-Hoase  Board ; 
the  Heads  of  Bureaus ;  the  Saperintetident  of  the  Coast  Survey,  the 
Saperlntendent  of  the  Naval  Obeervatoiy,  the  SaperiDtendeot  of  the 
Nautical  Almanac,  the  Director  of  the  Geological  Survey,  the  Li- 
brarian of  Congress ;  the  Commiseioner  of  Public  Buildings,  the  Archi- 
tect of  the  Capitol,  the  Superintendent  of  the  Government  Printing 
Office,  the  Soperintendent  of  the  Botanical  Gardens,  the  YiHitors  of 
the  Government  Hospital  for  the  Insane;  officers  of  the  Senate  and 
House  of  Bepresentatlves ;  Trustees  of  the  Gorcorau  Gallery  of  Art ;  the 
Washington  Monument  Society;  officers  and  employes  of  the  Smithso- 
nian Institution,  Bureau  of  Ethnology,  National  Musenm,  and  TTnited 
States  Fish  Oommisaion;  Alumni  of  the  College  of  New  Jersey;  mem- 
bers of  scientific  organizatione,  &e. 

While  this  procession  was  moving  from  the  ball  in  the  Mosenm  build- 
ing to  the  platform  at  the  statue,  ^e  Marine  Band,  famished  through 
the  conri^sy  of  Hon.  William  E.  Chandler,  Secretary  of  the  Navy,  and 
of  Colonel  McCawley,  Commandant  of  the  Marine  Corps,  played  a  grand 
march,  "Transit  of  VeHUt,"  composed  by  J.  P.  Sousa,  the  leader  of  the 
band. 

The  following  was  the  order  of  exercises : 

I.  Music— Marine  Baud  (J.  P.  8oa»b,  oondnotor),  "Tb«  Hallelqjah  ChorOB" 

(Meoush),  BitHdft. 
II.  Pbatbr— Rev.  A.  A.  HODOS,  D.  D.,  of  FtiuMtoa,  N.  J. 
III.  Address— Chief  Jaatiee  Waite,  Chaucellorof  ibe  Inatitntion. 

IT.  Unvkiuno  the  Statdx. 

T.  Music  (FbiUiHiDODto  Society  Bad  fall  Uarine  Band,  B.  C.  Bonift;*,  oon- 
daotor) — Oiand  ohoioB,  "The  HeaTeoBare  Telling"  (Creation),  Hofin. 

TL  Oratiok— B«T.  Dr.  Noah  Portxr,  Pretident  of  Tale  College. 

Vli.  Music  (J.  P.  Soiua,  condactor)— Graad  March  Trlumpbale,  "  Sohiller," 
Mei/erbeer. 

The  Philharmonic  Society  was  assisted  by  members  of  the  Washing- 
ton Operatic  Association,  the  Bossini  and  Church  Choir  Choral  Sode- 
taes,  the  Washington  Sangerbund  and  Germania  Mannercbor.  The 
arrangements  for  the  music  were  made  by  a  Committee  of  the  Philhar- 
monic Society,  of  which  Prof.  F.  Widdows  was  chairman.  The  Chief 
of  Police  furnished  a  detail  for  the  grounds;  Mr.  Edward  Clark,  Archi- 
tect of  the  Capitol,  supplied  mnsic  stands  and  stools  for  the  Marine 
Band;  the  Quartermaster'a  Department  lent  flags,  and  the  Department 
of  Agriculture  living  plants  for  decorating  the  platform.  Mr.  W.  B. 
Smith,  Superintendent  of  the  Botanic  Gardens,  also  fumishad  floral 
decorations. 

The  platform  was  constructed  under  the  superintendence  of  Mr.  O. 
W.  Schaermau  and  Mr.  O.  W.  Field,  and  the  mechanical  arrangements 

t  nuTeiling  the  statue  were  devised  by  Mr.  Joseph  P^mer.    At  the 


SEPOBT  ON  THE  H&TIRT  STATUE.  XXI 

moment  of  ODveiliog  the  statae  the  newB  was  telegrapbed  from  an  in- 
Btnunent  on  tlte  platform,  vbich  had  been  placed  there  by  Mr.  h.  Whi^ 
ney,  the  SaperintendeDt  of  tiie  Western  Union  Telegraph  Compaoy. 
Hie  nahers  on  the  platform  were  Meaers.  W.  0.  Lewis,  Harry  C.  Shns- 
ter,  Henry  D.  Fisckel,  William  T.  Wyman,  Edward  G.  Bryan,  Frank 
Bryan,  William  B.  Stimpson,  and  Ellis  Lammoud;  Mr.  Henry  Horao, 
Saperiotendent  of  the  Kstional  Moseom,  having  general  charge  of  the 
■ocommodationfi  of  the  poblio. 
Beei'>eotf<iilIy  submitted. 

PSTKB  PABKKB, 
W.  T.  SHBBHAH, 
JbMuMtM  CommiUee. 
WASHinaTOn,  J)eeemhgr  16, 1883. 
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,    X>R.   ■H.OI>GrX. 


Eternal  and  almighty  God,  Creator,  Preserver,  and  GoverooT  of  the 
world,  we  have  gathwed  here  to  adore  Thy  holy  name,  to  implore  Thy 
divine  protection,  and  to  Invoke  Thy  bleasing. 

We  bless  Thee  that,  having  broaght  the  physical  universe  to  its  pres- 
ent perfection  and  made  it  the  vehicle  of  reflecting  and  expressing  Thy 
traDBceodent  perfections,  Thoa  hast  made  man  in  Thine  own  likeness 
and  endowed  him  with  intelligence,  capable  of  discerning  and  of  inter- 
preting the  intelleotaal  basis  of  all  phenomena,  the  personal  element  in 
all  law.  We  bless  Thee  that  Thou  bast  never  left  Thyself  vithoot  a 
witness  even  iu  the  darkest  period  of  bnmao  history ;  that  wherever 
men  have  sought  the  Lord,  however  feebly,  if  haply  they  might  feel 
after  Him  and  find  Him,  He  has  been  fonud  always  to  be  not  fy.T  from 
any  one  of  us,  seeing  that  He  is  immin^t  in  all  existence  and  in  all 
life,  and  that  in  Him  we  live  and  move  and  have  our  being. 

We  bless  Thee  that  Thou  hast  sent  through  the  ages  a  long  line  of 
inspired  prophets  and  teachers,  crowned  by  the  incarnation  in  human 
flesh  of  Thy  co-equal  Son,  to  reveal  in  ever-increasiug  fullness  the  nature 
of  Thy  moral  government,  the  method  of  Thy  redemption,  and  the  glory 
of  Thy  kingdom;  so  Thoa  hast  in  these  later  days  sent  into  the  physical 
universe  many  intelligent  and  earnest  students,  who,  in  various  depart- 
ments, are  investigating  the  secreta  of  nature,  and  interpreting;  the 
methods  of  Thy  sublime  working  thronghont  tiie  vast  areas  of  time 
and  space.  We  bless  Thee  that  Thou  art  gathering  to  Thyself  so  vast 
and  rich  and  constant  a  revenue  of  glory  through  the  loving  ministry  of 
science  in  all  her  various  provinces.  We  thank  Tbee  that  so  many  of 
her  princes  have  been  loyal  to  Thy  service  and  have  rejoiced  to  make 
all  men  to  realize  the  depth  of  the  riches  both  of  the  wisdom  and  of  the 
knowledge  of  Ood. 

Especially  we  thank  Thee  for  the  spotless  example  of  Thy  servaut, 
whose  Ulnstrioas  career  is  to  be  commemorated  throughout  all  time  by 
the  monument  we  are  now  unveiling.  We  bless  Thee  that  he  was  as 
humble  and  simple  in  his  Ohristiao  faith  as  he  was  great  in  bis  intel- 
lectual achievements  or  pre-eminent  in  his  world-wide  fame.  We  pray 
Tbee  that  his  memory  as  a  Christian  pbilosopher  may  be  preserved  in 
imperishable  freshness  and  force  through  succeeding  generations,  that 
his  influence  for  good  may  be  ever  extended,  and  that  bis  example  may 
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be  followed  as  hia  serene  fome  excites  the  emnlatioD  of  mnltitadea  of 
the  interpreters  of  natnre  and  of  the  teachers  and  beDofoctors  of  mao- 
bind. 

And  now,  in  anticipation  of  the  general  jadgment,  when  in  the  res- 
nirection  the  perfected  Gbnrcb  shall  enter  the  new  heavens  and  the  new 
earth  of  the  perfected  physical  universe,  we  ascribe  unto  Thee,  at  onoe 
the  Lord  of  natnre  and  of  grace,  blessing  and  gloi?,  and  wisdom,  Mid 
thanksgiving,  and  hoaor,  and  power,  and  might,  unto  oar  Ood  that  sit- 
tetb  apoQ  Qte  throne,  and  onto  the  Lamb,  for  ever  and  ever.    .4meu. 


oszsis'    jtrsmoEi    "w^itei. 


On  the  lat  of  Jane,  1880,  at  the  instance  of  Mr.  Hoirill,  of  Yennont,  in 
the  Senate,  and  of  Mr.  Glymer,  <^  Feoosylvania,  in  the  Honee  of  Bepre- 
aentatives,  Congress  anthorized  the  Regents  of  the  Smlthsoman  Instita- 
tdon  to  contract  with  Mr.  W.  W.  Story  "  for  a  statue,  in  bronze,  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  InstitntiOD,  to  be  erected  on 
the  gronnds  of  the  Institadon  ";  and  the  Regents,  availing  themselves  of 
the  presence  in  Washington  of  the  members  of  the  National  Academy 
of  Sciences,  with  which  Professor  Henry  was  so  prominently  and  so  hon- 
orably oonneoted  for  many  years,  have  asked  yon  here  to-day  to  witness 
the  presentation  to  the  public  of  the  reanlt  of  what  has  been  done  nnder 
this  antfaority. 

On  the  lOih  of  Angnst,  1846,  Congress  established  the  Smithsonian 
Institatlon,  to  take  the  property  which  had  been  given  to  the  United 
States  by  tiie  will  of  James  Smlthson,  of  England,  to  fonnd  an  estab- 
lishment of  that  name  "for  the  increase  and  diffusion  of  knowledge 
among  men." 

The  bnainess  of  the  loatitation  was  to  be  managed  by  a  Board  of  Re- 
gents, and  they  were  required  to  elect  some  snitable  person  as  Secretary 
of  the  Institation.  On  the  3d  of  December,  1846,  the  Board  met  to  per- 
form  that  dot?,  and  before  entering  on  the  election  adopted  the  follow- 
ing resolntioa ; 

"  Beaolved,  That  it  is  essential  for  the  advancement  of  the  proper  in- 
terests of  the  tmst  that  the  SecreUvy  of  the  Smithsonian  Institution 
be  a  man  possessing  weight  of  character  and  a  high  grade  of  talent; 
aad  that  it  is  further  desirable  that  he  possess  eminent  scientific  and 
general  acquirements;  that  he  be  a  man  capable  of  advancing  science 
iod  promoting  letters  by  original  resefuvh  and  effort,  well  qualified  to 
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act  ae  a  respected  channel  of  commaoication  between  the  Inetitntion 
and  scientifle  and  literary  indiTidoals  and  societiee  in  this  and  foreign 
coontries ;  and,  in  a  word,  a  man  worthy  to  represent  before  the  world 
of  science  and  letters  the  InstitntioD  over  which  this  Board  presidea." 

Immediately  after  the  adoption  of  this  resolntion  the  Board  proceeded 
to  the  election,  and  the  first  ballot  resnlted  in  the  choice  of  Professor 
Henry,  then  occnpying  the  ehair  of  natural  philosophy  in  Princeton 
College.  Experience  has  shown  that  the  world  p«sseased  no  better  man 
for  snoh  a  place.  He  was  all  the  resolntion  required,  and  more ;  and 
from  the  day  of  his  election  ontil  now,  the  wish  has  never  been  ex.- 
pressed  that  another  had  been  chosen  in  his  stead. 

He  accepted  the  appointment  on  the  7th  of  December,  and  on  the 
next  day,  the  8th,  finished  and  sent  to  the  Begents  an  elaborate  paper 
giving  hia  views  of  the  will  of  Smithson,  and  presenting  a  plan  for  the 
orgaidzation  of  the  Institation.  He  entered  on  the  performance  of  his 
dnties  on  the  21st  of  December,  and  from  that  day  nntil  hia  death,  on 
the  13th  of  May,  1878,  almost  one-third  of  a  centary,  he  was  engf^ed 
in  making  the  Smithsonian  Institntion  what  its  moniflcent  founder  de- 
sired it  to  be— an  active  and  efficient  instrament  for  the  increase  and 
diffusion  of  knowledge. 

The  statne  whidi  will  now  be  nnveiled  has  been  erected  by  tiie 
United  States  as  a  token  of  gratitode  for  the  labors  of  his  useful  life, 
and  for  his  Mthftil  administration  of  t^e  important  pnblio  tnut  so  long 
In  bis  keeping. 


zedbvGoo^^lc 


.   PRSBIDSNX    NOABi     PORTS 


We  are  assembled  to  complete  tbh  long  series  of  pablic  honors  to  the 
late  Joseph  Heory  by  nn  veiling  the  statoe  which  has  been  erected  to  his 
memory.  These  honors  have  been  manifold,  bot  each  one  of  them  has 
been  well  deserred  and  most  cordially  bestowed. 

His  faneral  obsequies  were  attended  by  the  President  of  the  Uuited 
States  and  other  offlcialB  of  the  Qovemment  which  he  had  so  fiiithjiilly 
served,  by  representatiTes  fh>m  the  many  learned  and  scientiile  socie- 
ties  of  wbieh  he  had  been  a  conspieaons  member  and  ornament,  uid  by 
a  lai^  following  of  those  who  honored  and  monmed  faim  as  a  Mend. 

Sobseqaently  a  more  formal  commemoration  of  hia  scientiflo  and  pob- 
lie  sorices  was  held  at  the  Capitol,  at  which  were  present  the  Exeoa- 
tive  of  the  nation,  the  Jndiciary,  the  Senate,  and  the  Hoose  of  Bepre- 
■entatiree.  On  this  occasion  a  discriminating  uid  sympathizing  sketch 
of  his  personal  and  poblic  life  was  given  by  one  who  had  known  him 
long  and  was  singolarly  qnalifled  to  do  him  jnstice  in  every  particular. 
This  was  followed  by  other  warm  and  eloquent  tributes  to  his  genius 
as  a  philosopher  and  his  excellence  as  a  man.  Memorable  among 
those  were  the  ringing  words  of  the  noble  Sogers,  whose  own  sudden 
eathaoasia  was  like  the  translation  of  a  prophet;  and  the  warm- 
hearted eulogy  of  the  generous  and  glowing  Garfield,  whose  noble  life 
was  slowly  wasted  that  it  might  measure  the  intensity  of  the  nation's 
grief. 

Many,  if  not  all,  of  the  institntioDS  of  the  country  with  which  Pro- 
fessor Henry  had  a  more  or  less  intimate  connection  have  also  honored 
him  by  records  and  estimates  of  his  services  to  science,  education,  and 
philosophy.  The  tributes  to  bis  honor  from  other  countries  have  also 
been  cordial  and  numeroas. 

Last  of  all,  the  two  Houses  of  Congress,  with  the  approval  of  the 
Premdeot,  have  ordered  that  a  statue  in  bronze  should  be  erected  within 
the  groonds  of  the  Inatitntion,  which  was  the  creation  of  his  genius 
and  industry,  as  a  permanent  memorial  of  lus  services  and  his  worth. 
This  statue  is  now  completed,  and  has  this  moment  been  unveiled  to 
public  view.  We  are  here  to  receive  the  first  impressions  of  this  endur- 
ing monument,  which  we  trust  will  stand  for  many  generations,  to  declare 
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from  one  occnpatioD  to  anotber.  If  we  cooaect  these  wetl-kDown  facta 
Kith  wbat  be  bimself  has  written  of  tbe  elements  and  order  of  eiiuca- 
tjon,  we  coDcIode  that  bU  early  musings  and  questionings,  his  boyidi 
sports  and  adventures,  were  fondly  remembered  by  him  as  the  inspira- 
tion of  his  lational  and  scientific  life.  "  The  cultivation  of  the  imagi- 
nation," be  writes,  "  should  be  considered  an  essentia!  part  of  a  liberal 
edncation,  and  tbls  may  be  spread  over  the  whole  coarse  of  Instraction, 
for,  like  the  reasoning  faculties,  the  imagination  may  continue  to  im- 
prove DDtil  late  in  life.'*  "  Memory,  Imitation,  imagination,  and  the 
Acuity  of  forming  mental  habits  exist  in  early  life,  while  tbe  judgment 
and  reaaoning  facnlties  are  of  slow  growth."  "  The  order  of  nature  is 
that  of  art  before  science,  the  entire  concrete  first  and  the  entire  ab- 
stract last"  These  are  wiseand  weighty  words,  but  they  are  of  special 
interest  when  we  bethink  oorselves  that  the  writer,  when  be  penned 
them,  was  doubtless  all  the  while  thinking  of  a  dreaming  boy,  half 
buried  in  the  grass,  looking  up  wistfully  into  the  sky,  thinking  won- 
drous thoughts  too  deep  for  tears,  perhaps  peopling  with  phantoms  and 
fairies  that  world  of  nature  which  he  subsequently  penetrated  by  those 
wise  questionings  and  ingenions  theories  which  his  sagacious  experi- 
meuts  tamed  into  solid  verities.  He  certainly  could  have  been  think- 
ing of  no  one  else  when  in  the  same  connection  he  so  positively  afflrms, 
"  The  ftiture  character  of  a  child,  and  that  of  a  man  also,  is  in  most 
cases  formed  probably  before  the  age  of  seven  years." 

Prom  these  musings  he  was  awakened  in  his  later  boyhood  snddenly 
and  abruptly,  as  by  a  call  from  nature  herself.  During  a  week  of  indis- 
position, perhaps  of  serious  reflection  over  an  aimless  and  possibly  a 
tempted  life,  he  was  suddenly  aroused  by  the  consciousness  that  the 
common  phenomena  of  nature  are  tbe  products  of  forces  acting  under 
laws,  and  that  it  is  possible  for  man  to  iAterpret  these  foysteries.  It  was 
a  simple  sentence  or  two  from  a  common-place  though  useful  book,  but 
the  thought  in  that  sentence  kindled  a  fire  in  the  mind  prepared  for  a 
flame  which  was  never  eitinguished.  This  thought  held  his  attention; 
it  took  possession  of  his  memory ;  it  quickened  the  imagination  already 
glowing  with  romances  of  another  sort;  it  decided  his  life.  These  words 
had  been  read  and  recited  by  thousands  of  boys  before,  but  to  this  boy 
they  were  spirit  and  life.  They  became  a  Are  In  his  bones,  and  proved 
the  intellectual  energy  which  had  been  slumbering  within,  by  the  force 
of  the  reaction  which  they  aroused.  So  definite  was  the  impression 
which  they  made,  and  so  fervent  and  serious  the  resolve  which  they 
called  into  life,  that  be  promptly  summoned  his  companions,  that  he 
might  solemnly  announce  to  them  his  purpose  henceforth  to  dedicate 
himself  to  a  priesthood  of  love  and  service  at  the  altar  of  science.  To 
prepfu?e  for  this  service  was  no  holiday  work;  His  novitiate  involved 
labor  and  self-denial.  He  most  earn  the  means  which  would  buy  not 
only  books  and  leisure  and  tuition,  bat  also  food  and  clothing.  How 
these  dliBcntties  were  surmounted  it  is  needless  to  recite.  The  story  is 
nore  or  less  fomiliar  to  yon  all.  'ii^H^^lc 
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It  is  important  to  notice  tbat  tbia  work  of  preparation  was  neither 
hasty  nor  superficial.  He  did  not  rash  with  recklesa  impetaoaiCy  within 
the  temple,  nor  leap  with  a  bound  to  the  footstepB  of  the  alt^-.  Re 
mastered  the  geometry,  without  which  Plato  admitted  no  man  even  to 
the  vestibnle  of  science.  He  became  familiar  with  the  Calcnlns,  as  the 
magic  spell  by  which  to  interpret  her  ianer  mysteries.  Experiments 
with  that  wondrous  chemistry  which  was  then  at  its  most  briUiant  stage 
of  promise  and  performance  fascinatetl  and  quickened  his  imagination 
and  bis  intellect.  Each  forward  step  was  taken  in  orderly  snccession, 
though  each  single  step  was  the  stride  of  a  giant. 

At  the  age  of  twenty-eight  we  find  him  a  protiBssor  in  the  Albany 
Academy,  of  which  he  bad  been  a  graduate,  charged  with  the  work  of 
r«achiug  several  hours  every  day,  and  tasking  himself  with  burning 
zeal  over  every  possible  inquiry  in  chemistry  and  physics.  As  we  have 
said  already,  it  was  in  the  brilliant  dawn  of  modem  chemistry.  As 
this  new  science  steadily  rose  above  the  horizon,  oue  new  discovery 
after  another  flashed  its  light  toward  the  zenith  and  indicated  its  up- 
ward path  of  triumph.  In  its  train  appeared  those  new  and  mysterious 
agencies  which  were  then  just  beginning  tA  ftz  the  attention  and  to  taelc 
the  analysis  of  the  oldest  uid  the  newest  discoverer.  To  these  novel 
phenomena  the  young  Professor  Henry  devoted  his  special  attention, 
and  soon  astonished  the  world  by  achievements  which  first  awakened 
the  excitement  of  bewildered  wonder,  to  convert  it  into  the  homage  of 
amazed  conviction.  There  was  nothing  to  be  said  when,  as  the  plnnger 
went  dowu  into  its  bath,  the  impotent  bar  of  iron  became  possessed  of 
a  giant's  strength,  and  could  pick  op  and  hold  a  weight  of  more  than  a 
solid  ton,  and  as  the  same  plunger  was  lifted  this  gigantic  enei^  van- 
ished as  at  the  word  of  an  enchanter.  The  speaker  well  lemembers  the 
excitement  which  this  discovery  occasioned  when  the  first  experiment 
was  tried  at  Tale  college,  in  presence  of  a  few  spectators  who  casually  met 
at  the  call  of  Professor  Silliman,  who  was  glowing  with  animation  and 
delight.  The  ponderous  platform  was  loaded  with  pig-iron  and  other 
heavy  weights,  with  a  few  slight  additions  of  living  freight.  Among 
the  last  was  the  speaker,  being  the  lightest  of  all,  and  therefore  con- 
venient to  serve  on  the  sliding  scale.  It  is  more  than  fifty  years  ago, 
but  the  scene  is  as  vivid  as  the  events  of  yesterday.  The  question  weut 
around,  "  Who  is  Professor  Henry,  and  how  did  it  happen  that  natare 
revealed  to  him  one  of  her  choicest  secretsT"  Tboughtftil  men  asked, 
"What  is  this  wondrons  Protean  force  which  he  was  the  first  to  foliow 
in  ita  sinuous  hiding  places  and  evoke  by  a  magician's  wondj  and 
what  are  its  relations  to  its  kindred  agents,  and,  above  all,  to  the  mat- 
ter about  ns,  which  we  can  measure  and  weigh  and  see  and  handlel" 
Others  asked  the  still  more  important  question,  "How  came  the  dis- 
coverer to  surmise  its  mysterious  capacities  and  to  penetrate  to  tbe 
laws  of  its  action  1"  To  some  it  seemed  but  a  snccessfnl  guess  by  a 
daring  adventurer,  a  happy  hit  by  a  mde  fnmbler  among  nature's  tools, 
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a  lacky  accident,  like  the  flrairiDg  of  a  prize  io  a  lottery.  It  was  not 
80  with  those  who  retraced  the  encceesive  Btepfl  of  close  observation,  of 
sagacioos  inlerpretatioD,  of  boDodless  isTention,  of  iDgenions  constrno- 
tdoa,  of  patient  trial,  of  loving  sympathy,  which  preceded  this  single 
achievement',  and  all  of  which  combined  lifted  at  once  this  yonth,  hith- 
erto anknown,  into  the  rank  of  the  most  eminent  discoverers,  brilliant 
as  was  their  <x>[upany  then  and  since.  This  achievement  was  not  soli- 
tary. It  was  qaicbly  followed  by  others  almoet  as  firnitfhl  as  the  parent 
discovery.  Conspicuoas  among  these  were  the  possible  and  certain 
application  of  the  electro-magnetic  power  to  distant  commonication,  by 
the  alternate  lifting  and  dropping  of  the  armature,  moving  as  a  lever, 
when  conjoined  with  the  ind^nite  linear  extension  and  multiplied 
inteasiflcation  of  the  anbtile  and  enormons  agency.  Herein  was  die- 
covered  the  scientific  secret  and  the  assured  prophecy  of  telegraph  and 
telephone,  with  their  wonders  of  written  language  and  andible  speech. 
From  Albany,  in  the  year  1832,  Professor  Henry  was  tnmsfeired  to 
Princeton,  tbrongh  the  wise  sagacity  of  oar  honored  associate,  Bev. 
President  John  Maclean,  and  the  generous  and  cordial  recommendations 
of  some  of  the  ihoat  honored  leaders  of  American  science.  The  step  was 
a  bold  one,  and  might  seem  almost  rash,  to  transfer  to  a  college  a  man 
who  had  himself  lackM  the  breadth  of  early  culture  and  the  disoipUne 
and  acquisitions  of  scientific  thought  which  the  college  carricnlam  is  sup- 
posed to  give.  His  insight  into  nature's  secrets  might  seem  to  be  mag- 
ical j  but  for  this  very  reason  could  he  share  these  secrets  with  hiapupilsl 
Wonld  not  the  very  swiftness  of  his  own  processes  of  thought  disqaal- 
ify  him  from  imparting  them  to  othersi  Would  not  the  lightning 
rapidity  with  which,  aa  a  discoverer,  he  had  leap^  &om  indication  to 
theory,  and  combined  probabilities  into  evidence,  hinder  him  from  dis- 
oeming  that  there  were  any  steps  in  the  process  or  any  articulation  in 
the  proo&f  Whatever  misgivings  of  this  sort  there  might  have  been — 
and  the  failures  of  many  eminent  scientists  have  proved  that  they  were 
not  without  reason — were  all  set  aside  by  his  acknowledged  skill  as  an 
instructor  at  Albany  and  his  pre-eminent  snccess  at  Princeton.  ISot 
only  did  be  give  himself  to  instmction  with  exemplary  zeal  and  pains- 
taking, but  he  stndied  the  theory'  of  teaoliing  as  he  studied  electro^ 
magnetism,  by  reflecting  npou  its  conditions  and  laws,  and  nsing  wise 
experiments  in  concrete  applications.  He  did  more.  He  used  his 
special  studies  as  examples  of  general  philosophical  inquiry,  whatever 
might  be  the  subjeot-matter,  and  sought  by  means  of  these  to  introduce 
his  pupils  to  the  theory  of  inductive  research  and  the  nature  of  scien- 
tific evidence,  however  these  should  he  applied.  This  was  a  subject 
which  he  had  ever  at  heart — the  discipline  of  the  mind  to  a  tme  philo- 
sophic method,  as  the  best  preparation  and  security  for  sound  science, 
(dear  insight,  strong  convictions,  and  practical  wisdom.  Bat  he  was 
none  the  less  but  rather  the  more  active  and  enterprising  in  his  favor- 
ite studies,  a  living  and  inspiring  example  of  scientifio  aidor,  of  wake- 
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All  enterprise,  and  ODceaaing  experimentation.  It  vonld  seem  as 
thoagh  ever;  thnnder  storm  brought  him  a  new  opportnnity ;  every 
gale  of  wind  swept  into  his  mind  some  new  freightage  of  thonght; 
every  apartment  proposed  or  solved  some  problem  in  acoostics;  every 
morning  dawn  waked  him  for  some  fresh  ezperimeot,  and  every  even- 
ing shot  down  the  day  with  some  new  acqaisition.  His  very  bouse 
was  made  an  enonnoos  electric  accnmalator  and  condoctor  of  electric 
energy.  In  all  these  varied  avocations  it  was  not  in  that  be  was  busy 
or  many-sided  tbat  bis  marked  snperiority  was  seen,  bat  in  that  he  was 
original,  wide>mtnded,  and  persevering.  Ilis  insight  seemed  to  pene- 
trate at  a  glance  into  tlie  secrets  of  natnre,  and  bis  capacity  for  saga* 
cions  hypothesis  almost  to  call  into  being  the  forces  which  it  uncovered 
and  to  impose  the  laws  whiub  it  interpreted.  Besides  this  there  was  a 
largeness  and  originality  In  his  experiments  which  invested  him  with 
the  aathority  of  priest  and  raagiotau  in  the  presence  of  nature.  In  all 
combined  there  was  the  strength  and  simplicity  of  scienti&c  genius. 

This  active  and  fruitful  life  continaed  for  foorieen  years,  when,  at  the 
age  of  forty-eight,  in  the  year  1846,  be  was  called  to  Washington  as  the 
first  Secretary  of  the  Smithsonian  Institution. 

At  first  it  might  seem  tbat  a  situation  like  this  would  be  attractive  to 
any  man,  but  on  second  thought  many  reasons  would  soggest  themselves 
why,  to  a  man  like  Professor  Henry,  interested  as  he  was  in  teaching, 
devoted  to  research,  and  with  the  scientific  world  watching  eagerly  his 
experinients,  the  attractions  of  the  place  shoold  be  scanty  and  feeble. 
It  is  only  when  we  learn  how  he  regarded  the  possibilities  and  demands 
of  the  place,  and  his  own  capacity  and  parpose  to  meet  tbem,  that  we 
can  explain  the  readiness  with  which  he  responded  to  this  call.  The 
Secretary  was  to  initiate  and  control  the  policy  of  a  novel  institution, 
with  a  handsome  but  not  extravagant  endowment  given  to  Uie  United 
States,  for  the  increase  and  diffusion  of  knowledge  among  men.  Loosely 
interpreted,  the  terms  of  the  gift  might  admit  any  application  of  pop- 
ular Qsefnlness.  But  when  read  in  the  light  of  the  known  tastes  of  the 
giver  and  the  previous  bequest  of  bis  estate  to  a  society  which  was  se- 
verely scientific  in  its  funotious,  and  especially  when  interpreted  by  the 
.eminent  need  and  certain  usefulness  of  a  special  application,  it  became 
clear  to  Professor  Henry  tbat  this  gift  shonld  be  used  exclusively  in  the 
interests  of  the  inorea^  and  diffusion  of  sdenUfie  knowledge.  He  fore- 
saw and  foretold  that  his  theory  would  at  first  encounter  active  dissent 
and  oppositiou.  He  was  equally  confident  tbat  it  would  finally  become 
popular  and  attractive.  Before  he  entered  upon  his  duties  the  Institn- 
tion  bad  been  partially  committed  to  another  policy.  It  was  not  till 
afl«r  eight  years  of  discussion  and  reports  in  committees  and  in  both 
houses  of  Congress,  in  which  some  of  the  ablest  and  most  brilliant  mem- 
bers  were  conspicuous,  that  the  policy  of  Professor  Henry  at  last  pre- 
vailed, and  has  ever  since  justified  itself  to  the  approval  of  the  nation. 
It  was  not  because  Professor  Henry  despised  literature  that  be  did  not 
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favor  the  attempt  to  fonnd  a  splendid  libniry,  for  few  men  were  more 
sensitiTe  to  its  cbarms  or  apprecifttive  of  its  power.  Mnoh  leas  tbat  be 
did  not  understand  the  ralae  of  a  masenm  to  an  ardent  interest  in  wbich 
be  was  pledged  by  bis  fondness  for  natural  history  and  his  curions  zeal 
in  ethnology  and  arcbteology,  bat  becanae  he  saw  a  need  and  opportn* 
nity  for  an  institntion  tbat  shoold  be  limited  to  the  increase  and  diffn- 
sioQ  of  scientific  knowledge.  Finit  coronat  opui.  The  experiment  has 
jnstifted  the  theory.  Not  only  hare  the  workings  of  the  Smithsonian 
Institntion  vindicated  the  wisdom  of  bis  anticipations,  but  it  is  itself  a 
monament  to  his  strong  convictions  and  nnyielding  tenacity,  tempered 
as  these  were  by  singalar  simplicity,  patience,  and  anselfishness.  Had 
it  not  been  for  these  characteristics  the  Smithsonian  Institution  as  we 
know  it  would  never  have  existed  at  all.  Were  it  not  for  the  modesty 
of  the  man  we  could  bear  this  stAtne  speak  as  it  surveys  the  scene  of 
his  life-work,  8i  monumimtum  fwem,  oircunupiee.  More  than  this  shonld 
be  said.  Every  one  of  the  great  interests  which  were  at  first  loaded 
npon  the  Institution,  as  the  National  Library,  the  Musenm,  and  a  collec- 
tion of  Art,  has  in  the  end  been  better  provided  for  and  attained  a  more 
vigorous  growth  or  a  more  hopefbl  promise  than  bad  Professor  Henry's 
policy  &iled.  Had  he  relaxed  from  his  tenacity,  or  bad  a  man  of  less 
commanding  inflnence  represented  his  opinions,  these  separate  interests 
might  have  fonndered  with  the  central  bureau,  or  had  the  Smithsonian 
Institution  survived,  it  might  have  been  what  it  seems  to  many  a  casual 
visitor — merely  a  sfaow  place  to  stimnlate  and  gratify  an  aimless  cari- 
osity, or  in  which  to  pass  an  idle  hour  of  gazing  and  wonder— instead 
of  being  what  it  is,  a  busy  working  place,  where  research  is  devised,  di- 
rected, stimulated,  and  rewarded,  at  which  ite  resnlts  are  reported  and 
thence  difiused  through  the  countless  nerve  centers  which  animate  and 
build  the  complicated  organism  which  maintains  (he  scientific  life  of  the 
civilized  world.  In  this  organism  this  Institntion  holds  a  place  and 
performs  a  fhnction  wbich  has  uo  exact  counterpart.  It  is  a  fhnction 
which  is  specially  needed  in  a  yonng  and  growing  country  like  our  own, 
BO  vast  in  ite  spaces,  BO  comprehensive  in  its  geology,  so  varied  in  ite 
climate,  so  ample  in  ite  physical  resoorces,  so  fascinating  in  ite  arcbte- 
oiogy,  BO  mysterious  in  ite  ethnology,  so  instmctive  in  its  history — ^1 
the  parte  of  which  are  connected  by  political  bonds  with  ite  capital, 
and  respond  with  a  more  or  less  ready  sympathy  to  the  pulses  of  life 
which  throb  at  the  Nation's  heart.  It  was  no  slight  service  wbich  Pro- 
fessor Henry  rendered  to  his  country  as  well  as  to  the  WOTld  when  he 
gave  character  and  efficient^  to  this  new  agency  in  the  lifb  of  both. 

To  mature  and  carry  into  effect  the  conceptionof  sncb  an  institntion, 
with  no  model  after  which  to  copy,  was  the  work  of  a  master  mind  and 
was  worthy  of  a  devoted  and  laborious  life.  That  Professor  Henry 
gave  to  this  work  the  beet  activities  of  more  than  thirty  years  no  man 
win  donbt;  that  be  was  unwearied  in  his  labors  and  cares,  liiithftil  to 
Uie  minatest  details  and  energetic  in  adminiBteation,i8oonfe8Bed  by  all 
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Dien.    His  t^eial  conespoDdeDce  would  taiiTe  been  burdensome  had  it 
beeu  merely  a  coneepondenoe  of  roatiae,  bat  mach  ot  it  involved  pro- 
fouod  reflection,  prodnctiTe  jnveotion,  and  the  akillfal  enforcement  of  . 
principles.     Into  all  these  services  he  entered  with  a  spirit  which  waa 
conecientioae  and  patient  in  the  extreme. 

It  woold  not  bsve  been  Boipiising  if  his  scientific  aidor  had  thereby 
been  cooled,  bis  inventioD  had  been  limited,  and  his  many-sidedness 
had  been  cnrtailed.  This  does  not  seem  to  have  been  true.  From  the 
beginning  to  the  end  of  these  more  than  thirty  years  he  was  almost  as 
inventive,  iogenions,  alert,  and  wide-minded  as  when  he  achieved  the 
triompliB  of  bis  earliest  manhood.  Though  many  of  bis  discoveries  and 
inventions  were  in  the  line  of  his  official  responsibilities,  they,  all  bore 
the  stamp  of  scientific  genius.  Daring  all  this  period,  it  should  be  re- 
membered, the  sciences  of  nature  were  making  a  progress  socb  as  the 
world  had  never  witnessed  before — progress  in  eyeiy  form,  &om  the 
severest  mathematical  analysis,  through  the  ever  ascending  steps  of  ad- 
ventnrons  specalatioo,  up  to  the  most  gorgeons  cload-laods  of  theory. 
Experiment,  too,  bad  never  made  sneh  daring  ventures,  whether  in 
the  form  of  applications  to  art  or  the  determination  of  problems  purely 
scientific  With  every  one  of  theee  onward  movements,  whether  of 
theory  or  experiment,  Professor  Henry  was  in  active  sympathy.  In 
many  of  tbe  most  important  he  was  the  leader  of  tbonght  and  act,  as 
witness  his  place  in  tbe  very  earliest  anticipations  of  the  doctrine  of  the 
correlation  of  force;  bis  prophetic  experiments  and  suggestions  in  re- 
spect to  the  Qse  of  the  telegraph  in  meteorological  observations  and  the 
report^  of  astronomical  discovery ;  his  devices  to  render  available  tbe 
reports  and  essays  scattered  over  tbe  scientific  world  by  a  systematized 
bibliography;  his  long-oontinned  researohea  in  respect  to  tight  and 
sound  which  were  incidental  to  his  offldal  experiments  as  a  member  of 
theliight-Honse  Board;  his  comprehensive  experiments  in  respect  to  tbe 
Bostaining  capacity  of  building  stone;  and  his  never-ceasing  stndy  of 
acoDBtics  in  every  possible  production,  prolongation,  and  disturbance 
of  sound,  whether  in  his  own  parlor,  in  solitary  walks,  in  fog  or  san- 
shine,  or  in  travel  by  bmd  or  sea.  ' 

It  was,  as  I  have  said,  a  great  thing  for  science  and  for  the  conntry, 
that  in  this  formative  and  fermenting  period  sach  a  man  resided  at  tbe 
capital  and  represented  the  interests  of  science  by  his  official  connec- 
tion with  this  one  national  institution  wbicb  was  sacredly  devoted  to 
3  research  and  information.    He  had  foreseen  and  foretold  from 
that  Washington  would  certainly  become  a  great  center  of  sci- 
ctivity;  that  it  must  inevitably  be  tbe  residence  and  resort  of 
asing  nomber  of  men  of  scientific  tastes  and  pnreoits.    He  had 
nind  from  tbe  first,  and  uttered  it  as  a  prophecy,  before  bis  own 
I  respect  to  the  Smithsonian  Institution  had  been  accepted,  and 
bro  the  signs  had  multiplied  of  its  speedy  fulfillment. 
EbUUlment  waa  indeed  conditional  on  tbe  oontinoance  of  the 
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nation's  integrity  and  tbe  perpetuation  of  its  nniteil  life.  Tbejre  were 
times  when  this  seemed  donbtful,  when  ftom  the  (Japitol  itself,  and  even. 
from  this  Isstitntiou  below  it,  there  inigbt  almost  be  descried  the  threat- 
eoing  lines  and  fortificstionsof  those  who  wonld  not  scruple  to  sacrifice 
both  to  the  impetaons  necessity  of  what  was  called  lawfbl  war.  During 
these  years  of  agitating  strife  it  was  but  tbe  dictate  of  a  well-]K)ised 
aelf-command  which  kept  Professor  Henry  qnietly  at  his  work,  with  no 
donbtful  loyalty  indeed,  bnt  in  snch  singleness  of  aim,  that  when  peace 
was  conqaered  it  found  no  personal  bitterness  towards  himself  in  the 
ranks  of  scientific  men.  To  bis  philosophic  wisdom  and  bis  unques- 
tioned integrity  it  may,  in  part,  be  owing  that,  after  the  centennial 
annivereary  of  1876,  the  nation  was  so  ready  to  enlarge  tbe  appliances 
of  science  and  at  the  same  time  to  commemorate  its  own  conttnaed 
life  by  erecting  npon  these  grounds,  nnder  tbe  care  of  tbe  Smithsonian 
Institution,  tbe  splendid  National  Musenm,  which  all  delight  to  visit 
and  to  praise. 

The  fact  cannot  be  disguised  that  the  devotees  of  science  have  aliena- 
tions and  strifes  of  tbeir  own,  sometimes  arising  from  personal  jeal- 
ousies and  more  fi^uently  from  opposing  theories.  Professor  Henry 
was  lifted  above  all  personal  i>artisaDship  by  tlie  severe  singleness  with 
which  be  devoted  himself  to  his  scientific  and  ofBcial  activities.  He 
sever  songht  for  place  or  honor,  directly  or  Indirectly.  He  was  fasti* 
dionsly  sensitive  in  respect  to  the  appropriation  of  bis  own  inventions 
by  tbe  production  of  a  patent  or  a  claim  for  extra  compensation.  His 
salary  was  notorioasly  smaller  than  be  might  have  earned  in  otber  posts, 
bnt  he  never  either  deserted  bis  post,  or  asked  for  increase  of  pay.  In- 
deed the  last  was  declined  more  than  once  when  suggested  by  bis  friends. 
It  was  only  when  bis  truthfulness  was  questioned  in  respect  to  one  of 
the  most  important  of  his  discoveries,  that  he  vindicated  his  claims  to 
Kientiflc  confidence.  Whoever  might  be  jealous  of  his  fellow  scientists, 
DO  one  could  question  Henry's  even-banded  justice  or  his  personal  up- 
rifbtaess. 

In  the  wars  of  theory  against  theory  he  was  recognized  as  an  upright 
mediator,  who  thoroughly  understood  the  criteria  by  which  scientifie 
Irath  can  be  established  and  would  impartially  apply  them.  If  political 
or  ethical  or  theological  traditions  seemed  to  conflict  with  established 
•eieutific  principles  or  facts,  he  calmly  awaited  tbe  issue  and  insisted 
that  science  most  have  its  rights  whatever  might  be  the  consequences 
to  any  received  ethical  or  theological  interpretations.  Though  his  own 
&ith  was  fixed  and  fervent  in  respect  to  the  leading  Christian  verities, 
he  Komed  with  all  tbe  energy  of  scientific  integrity  to  apply  these  coo- 
viMions  as  a  teat  to  any  question  that  was  properly  scientific.  It  would 
have  been  strange  if  a  man  who  was  always  learning  something  new 
had  not  modified  his  views  of  objective  and  practical  Christian  truth 
Willi  the  progress  of  his  mind  and  his  manhood,  bat  be  wonld  never 
•eknowledge  any  base  compromise  of  sentimentaliam  or  mysticism  or 
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one-eyed  dogmfttUmi  with  tbe  processes  or  coDoIasioos  of  his  scientiflo 
thinking.  Within  tbe  domain  of  science  proper  be  was  a  olear-eyed, 
impersoual,  and  nncompromieing  arbiter  and  jndge.  Theorista  might 
GomplaiD,  dogmatists  migbt  rage,  zealots  might  bemoan,  bat  not  one  of 
tb«m  wonid  dare  accuse  the  jadge  of  an  ignoraot  or  partisan  decision. 

The  maltitude  of  faDcied  inventors,  discoverers,  and  projectors  who 
eame  to  him  for  help  and  encouragement,  the  crowd  of  ecientiflc  dreamers 
wbo  eraved  a  favorable  decision  or  official  help  or  patronage,  the  scores 
and  handreds  whom  he  was  forced  to  reject  and  disappoint  often  of  the 
hopes  and  dreams  of  their  lives,  these  all  felt  that  however  mistaken 
he  might  be,  he  was  nprigbt  and  kind  so  far  aa  he  knew.  They  were 
always  patiently  listened  to  and  gently  dismissed,  though  they  did  not 
always  heed  bis  benediotioD  to  go  inpeaoe. 

For  all  these  high  and  varied  functions,  in  bis  bigb  position,  Professor 
Eenry  had  one  supreme  advantage,  in  that  he  had  not  only  stodied  and 
nasteredt  so  many  of  the  sciences  of.  nature,  bat  that  be  made  science 
Haelf  in  its  principles  and  processes  the  subject  of  his  profonadest  reflec- 
tion. We  have  abundant  evidence  that  from  tbe  time  when  h«  made 
his  earliest  discoveries  his  mind  was  not  content  to  search  after  tbe 
secrets  of  natnre  witbont,  bat  was  equally  curious  to  discover  the.secret 
•f  th(«  processes  by  which  man  interprets  the  forces  and  laws  whtoh. 
BKtare  bides  with  sacb  studious  reserve.  From  the  time  when  be  began 
■t  Albany  till  tbe  end  of  his  life  this  was  prominently  and  avowedly 
the  theme  of  bis  constant  meditation.  In  making  this  a  study  bewas  not 
ringtriar  among  eminent  scientiats,  but  only  in  tiiat  ftx>m  the  beginning 
to  tbe  end  this  seemed  to  bannt  him  as  tbe  most  wonderful  problem  of 
alf.  Tbis  babit  forced  bim  to  contemplate  all  the  sciencea  of  nature  as 
an  oi^mic  whole,  having  intimate  relations  that  are  broader  and  deeper 
than  those  which  are  limited  to  any  single  class  of  phenomena.  It 
foreed  him  to  etndy  and  qaestioo  most  closely  tbe  process  of  knowledge, 
the  svblhneet  and  most  ftindamental  phenomenon  in  natnre,  that  he 
might  know  how  far  to  trust  its  products  and  by  what  criteria  to  test  Ite 
eonclnsions.  We  find  evidence  of  this  habit  of  mind  in  the  qnestions 
which  be  suggests  in  bis  earlier  essays  and  in  the  partial  soJntions 
which  he  gives  in  his  miscellaneous  writings.  Such  a  habit  woold 
insensibly  train  bim  to  exalt  the  human  intellect  in  its  higher  functions, 
with  its  principles  and  laws,  its  axioms  and  intuitions,  its  theories  and 
anticipations,  its  forecasting  questionings,  its  creative  hypotheses,  its 
tentative  theories,  and  its  decisive  experiments,  and  to  assure  himself 
that  ap  agent  or  agency  such  as  this  conld  have  no  affinity  witb  matter 
and  own  no  allegiance  to  physical  laws.  Even  in  the  suggestion  that  the 
thinking  agency  which  interprets  the  nniverse  by  authoritative  question 
and  answer,  could  once  have  slumbered  in  a  fiery  cloud  or  could  have 
l>een  evolved  from  any  material  mind-staff,  by  any  oeries  of  physical 
processes,  however  dainrily  phrased,  seems  never  to  have  been  enter- 
tained by  him  for  an  instant  as  having  the  semblance  of  scientiflc  prob- 
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ability.  And  yet  there  Is  abODdant  evidence  {torn  bia  writings,  botk 
early  and  late,  that  he  was  in  no  sense  behind  the  tinies  or  ignorant  of 
the  fascinafing  plansibilitieB  of  the  newest  and  the  most  fantastic  of 
theories.  While  he  was  almost  the  earliest  in  the  field  to  foruialate  and 
defend  the  doctrine  of  the  correlation  of  force  and  to  concede  that  it  may 
be  applied  to  all  the  processes  that  are  properlj'  physiological,  be  was 
eqaally  shar])  and  positive  in  the  assertion  that  the  mental  agencies  of 
erery  kind  cannot  be  the  correlate  of  any  physical  or  b{oto(;ioal  agency.. 
Be  iosisted  with  eqnal  positiveQess  that  the  so-called  vital  force  cannot 
be  the  prodnct  of  any  mechanical  or  chemical  activity,  single  or  in  com- 
bination, 1  ut  must  be  a  directive  and  t  onstrnctive  agent  of  itself,  liatex 
in  life  he  recognized  the  manifold  indications  of  the  presence  of  a  law 
of  progressive  variation  in  the  history  of  animal  and  vegetable  life,  oaA 
so  &r  accepted  evolution  as  a  working  hypothesis.  Bat  had  he  bees 
asked  at  any  time  whether  evolution  as  a  force  or  evolution  as  a  law, 
one  or  both,  apart  or  together,  could  explain  the  origin  of  life  and  of 
living  men,  of  intellect  and  will  and  the  capacity  for  scienceand  faith 
in  science,  I  think  be  would  have  regarded  the  question  somewhat  as 
though  he  had  been  asked  whether  he  believed  in  the  vortices  of  Des- 
cartes or  in  Kepler's  directing  angels.  Had  this  doctrine  been  defended 
in  a  scientific  association,  either  in  the  soaring  gyrations  of  winged 
speech  or  the  dry  assertions  of  dogmatic  positive ness,  I  am  confident 
he  would  have  remanded  its  champions  at  once  to  the  blackboard,  and 
have  begged  them  first  to  explain  whether  evolutibn  wi  re  an  agent,  a 
force,  or  a  law,  and  then  desired  them  to  identify  it  if  it  were  an  agent, 
to  define  it  if  it  were  a  force,  or  to  formulate  it  if  it  were  a  law. 
Large  as  was  the  sphere  which  he  assigned  to  the  imagination,  and 
important  as  the  role  which  he  altowe<l  to  hypotheses,  he  would  bring 
every  theory,  however  brilliant  and  plausible,  to  the  triple  test  of  co- 
herence, sufficiency,  and  experiment. 

Forward  and  hopeful  as  be  bad  been  all  his  life  long  to  follow  the 
fruitful  suggestions  of  aqalogy,  he  never  would  allow  this  winged  steed 
to  cross  the  chasms  of  scientific  theory  with  any  flying  leaps,  without 
insisting  that  it  should  first  fold  and  pack  its  pinions,  and  then  carefully 
Tetrace  its  steps  along  that  hard  pathway  of  fact  and  law  which  alone 
can  carry  as  safely  from  a  scientific  hypothesis  to  a  scientific  trnth. 
The  science  of  America  owes  somewhat  to  his  example  and  authority  in 
this  regard,  that  its  brilliant  promises  and  solid  achievements  have 
been  so  far  kept  free  from  the  speculative  audacities  and  the  physio- 
logical cosmogonies  frx)m  which  the  science  of  England  and  Germany 
has  not  been  wholly  exempt. 

This,  b©  it  observed,  was  bis  position  within  the  domains  of  pure 
science.  For  the  region  beyond,  whether  it  is  called  the  domain  of 
pbiJOBopby  or  the  domain  of  faith,  let  it  suffice  to  say  that  be  had  too 
positiTe  a  respect  for  bis  own  mind  todonbtforaninstant  that  this  intel- 
lect was  the  reflex  of  that  supremo  intellect  which  sustains  and  controls 
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the  uDiverae  which  the  scientist  ioterprets.  The  existence  of  a  per- 
sonal Ood  was  accepted  by  him  as  a  well  nigh  self-evident  trath  which 
is  as  neceasary  to  oar  confidence  in  scientific  stndy  as  to  oar  hopes  for 
man's  social  and  moral  well  being.  The  moral  and  spiritnal  capacities 
and  destiny  of  man  were  regarded  by  him  as  dominant  facta  and  chief 
ends  in  the  aniverse  made  ap  of  matter  and  spirit,  facts  and  ends  so 
important  and  so  pressing  as  to  create  the  need  and  establish  the  trnth 
of  the  Christian's  faith  and  hope.  He  believed  moreover  in  no  inherent 
Jaw  of  progress  in  hnmaii  nature  or  hnman  society  as  soch.  On  the 
-contrary  he  asserted  often  that  onr  supreme  hope  of  sncb  progress,  even 
in  scieutitlc  caltnre  and  achievement,  must  rest  on  moral  integrity' 
-culture  as  the  snpreme  eonditioDA.  In  his  closing  address  to  the  Na- 
tional Academy  he  nrgfed  "  that  moral  integrity  is  essential  to  conscien 
tions  fidelity  in  scientific  research,"  and  added,  "Indeed,  I  think  thai 
immorality  and  great  mental  power  exercised  in  the  discovery  of  scien 
tific  truths  are  incompatible  with  each  other;  and  that  more  error  is 
introduced  from  defect  in  moral  sense  than  from  want  of  intellectual 
capacity."  To  the  Philosophical  Society  of  liVashington  he  had  designed 
to  give,  as  probably  bis  last  formal  communication,  an  address  upon  the 
relations  of  science  and  religion,  and  also  upon  the  true  import  of  prayer. 
This  he  was  not  permitted  to  do,  but  those  who  knew  him  best  knew  most 
fully  that  in  prayer  he  found  constant  delight  and  strength.  Almost 
the  last  hues  which  he  penned  contain  a  positive  and  tender  yet  ra- 
tional confession  of*  his  Christian  faitli.  Almost  the  last  words  which 
he  uttered  were  with  tearful  eyes  and  from  quivering  lips,"TJpOn  Jesus 
Christ  as  the  one  who,  for  Crod,  affiliates  himself  with  man — upon  Him 
I  rest  my  faith  and  my  hope." 

Such  a  man  was  Joseph  Henry.    With  eminent  truth  may  we  say  of 
him,  as  Wordswortli  wrote  of  Milton : 

Thy  Houl  nos  like  a  star,  aud  dwelt  apHTt ; 

Tbiiii  hailst  a  voice  whose  «ouu<l  was  like  the  sea, 

Pure  as  tlie  nakod  heavens,  majestic,  free; 

So  didst  thou  travel  ou  life's  common  way, 
In  clieerful  godliness;  and  j-et  thy  heart 

The  lowliest;  duties  on  itself  did  lay. 
For  more  than  fifty  years,  the  most  memorable  and  critical  which  the 
sciences  of  nature  have  ever  seen,  he  has  heed  indeed  a  guiding  star  to 
their  devotees  in  all  this  laud,  ever  shining  with  a  serene  yet  command- 
ing light.  During  the  critical  years  of  its  young  aud  buoyant  life, 
American  science  has  found  much  of  the  guidance  and  inspiration  which 
it  needed  in  his  childlike  yet  kingly  spirit.  And  now  as  it  r^oices  in 
the  security  of  its  position  aud  its  ever-increasing  honors,  it  is  most  fit- 
ting that  its  assembled  representatives  should  here  gratefully  acknowl- 
edge their  obligations  to  their  eminent  benefactor  aud  distinguished 
leader,  and  conlially  welcome  this  statue,  which  by  its  commanding  pro- 
portions gives  new  dignity  to  the  ground  so  long  honored  by  his  pres- 
ence aud  associated  with  his  name.     Long  may  it  stand  to  express  to 
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them  and  to  otber  generations  the  sturdy  self-confldesce,  the  keen  in- 
Bi^t,  the  benignant  spirit,  the  soaring  yet  docile  genins,  the  self-rely- 
ing yet  deroat  temper  which  made  Joseph  Henbt  a  leader  and  com 
mander  in  their  conqnering  hosts.  And  as  here  hy  day  and  by  night, 
in  snnshine  and  in  Btorm,  oar  honored  friend  shall  ever  as  in  his  life- 
time keep  watch  and  guard  over  the  scene  of  his  cares  and  labors,  of 
bis  conflicts  and  triumphs,  so  may  his  memory  be  kept  in  fresh  and 
gratefiil  recollection  by  the  coming  generations.  And  as  this  Inattta 
lion,  so  eminently  the  creation  of  his  mind,  shall  become  more  and  more 
bnsy  in  its  activities  and  more  and  more  conspicoons  in  its  usefblness 
and  its  fome,  may  the  spirit  of  its  eminent  originator  continne  to  iuspu^ 
its  aims  and  direct  its  coansels — to  the  strength  and  glory  of  this  nation 
and  the  well-being  of  man. 

To  the  icell-beiitg  of  man.  For  let  ns  never  forget  that  science  knows 
no  nationality,  least  of  all  in  this  place  and  in  this  Institation,  which 
was  the  gift  from  the  mother  to  the  dangfater  land,  whose  sacred  trust 
and  aolemn  duty  l^s  ever  been,  as  it  ever  should  be,  to  promote  "  the 
inenate  and  diffuaion  of  knowledge  among  men." 
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REPORT  OF  PROFESSOR  BAIRD, 

8ECEETAET  OF  THE   SMITHSONIAN   INSTITUTION,  FOR  1883. 


To  the  Board  of  Regents  of  the  Smithsonian  Inalitulion  .- 

Gehtlehen  :  I  have  the  honor  to  present  herewith  the  aniiual  report 

of  the  operations  and  condition  of  the  Smithsonian  Institntion  for  the 

year  1883. 
This,  in  accordance  with  the  nsnal  cuBtom,  will  include  an  accoont  of 

Uie  work  performed  by  the  Smithsonian  Institution  proper,  and  also 

that  by  the  brandies  of  the  public  service  placed  by  Congress  ander 

jtB  charge,  namely,  the  National  Museum  and  the  Bureau  of  Ethnology. 

To  this  will  be  added  a  sketch  of  the  work  of  the  United  States  Fish 

CommiBBJon,  which  is  also  nnder  my  charge. 

THE   SMITHSONIAN  INSTITUTION. 
IMTBODUOTOET. 

The  principal  points  of  interest  to  be  considered  in  more  or  less  detail, 
apart  ftvm  an  acoount  of  the  regular  routine  work,  are  the  arrival  and 
ioauguration  of  the  memorial  statne  of  Professor  Henry,  the  recon- 
struction in  a  flre-proof  manner  of  the  eastern  end  of  the  Smithsonian 
building,  and  the  use,  nnder  the  authority  of  the  Regents,  of  the  halls 
of  the  National  Moseum  by  the  National  Academy  of  Sciences  and  the 
American  Pharmaceutical  Association. 

The  general  progress  of  the  Institution  and  its  dependencies  has  been 
very  satisfactory.  The  funds  are  in  good  condition,  those  of  the  year 
being  sufficient  to  meet  all  its  liabilities.  The  publications  of  the  In- 
BtitotJon  and  of  the  National  Museum  have  been  much  larger  than 
usoal,  and  constitute  an  important  contribution  to  theoretical  and  prac- 
tical science.  The  labors  of  the  Bureau  of  International  Exchanges 
have  been  more  extensive  than  ever;  the  additions  to  the  library  have 
been  of  nnosnal  mi^nitnde;  while  in  no  year  of  the  history  of  the 
Institution,  with  perhaps  the  single  exception  of  the  Centennial  year, 
have  the  collections  received  by  the  National  Museum  been  more  varied 
aaA  important. 

THE  HENBY  STATUE. 

1  am  gratified  to  announce  the  completion  and  erection  of  the  statue 
of  Prof.  Joseph  Henry,  ordered  by  Congress  in  June,  1880. 

Mr.  Stoiy,  the  artist,  visit«d  Washington  last  winter,  and  fully  ap- 
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proved  the  Bite  for  the  Btatae  vbich  bad  been  selected  by  the  Execative 
Committee  of  the  Board  of  Begeuts. 

It  was  deemed  appropriate  to  have  the  ceremonies  of  UDveiling  per- 
fonned  at  the  time  when  the  National  Academy  of  Sciences  held  its 
annnal  meeting  in  this  city,  and  April  19  was  accordingly  chosen.  The 
day  was  propitious,  the  attendance  of  distingnished  men  of  science 
and  an  andience  of  t«a  thousand  persons  very  gratifying,  and  the 
ceremonies  iu  every  respect  were  successful  and  satisfactory. 

The  following  was  tbe  order  of  exercises: 

I.  Husic— Marine  Bond,  J.  P.  Sottsa,  condnctor,  "Tbe  Hallelujah  Cboras."  (Mm- 
Biah.)    S&ndel. 

II.'  Prater— Rev.  A.  A.  Hodge,  D.  D.,  of  PrioMtoa,  N.  J. 

III.  Address— Chief  Justice  Waits,  Chancellor  of  the  Institation. 

IV.  Unveiuno  the  Bt&tue. 

y.  Music— (PhilhannoQic  Society  and  full  Marine  Band,  B.  C.  BemajB,  conductor.) 

Grand  chorus,  "Tbe  Hea vena  are  Telling."    (Creation.)    Hagdn. 
VI.  Oration — Rev.  Dr.  Noab  Porter,  President  of  Yale  College, 
vn.  Music— J.  P.  Sousa,  conductor.     Grand  march  triumpbale,  "Schiller."    Mtger- 

A  foil  report  by  tbe  Executive  Committee  in  relation  to  tbe  statne, 
witli  tbe  addresses  delivered  on  the  occasion  of  its  nnveiling,  accompa- 
nies the  proceedings  of  the  Board  of  Regents. 

It  is  proper  to  remark  that  the  execution  of  the  statue  by  Mr.  Story 
has  added  to  the  high  reputation  of  that  eminent  artist,  and  gives 
satisfaction  to  the  family  of  Professor  Henry,  to  his  former  Mends  and 
associates,  and  to  the  public,  and  contributes  a  notable  addition  to  tbe 
works  of  art  wbicb  adoru  the  capital  of  tbe  nation. 

SCIENTEFIO  WRITINGS  OP  PBOPESSOR  HENRY. 

The  Board  of  Begenta  having  at  its  last  meeting  instructed  tbe  Sec- 
retary to  collect  and  publish  the  scientific  papers  of  Professor  Henry, 
several  assistonte  have  been  employed  in  collecting  the  mat«rial  for 
this  work,  and  a  large  amount  of  manuscript  has  been  prepared  to  be 
carefully  examined  and  edited  for  the  press. 

It  is  proposed  to  reprint  verbatim  all  tbe  contributions  made  by 
Professor  Henry  to  the  Transactions  of  the  Albany  Institute,  the  Be- 
ports  of  the  Begente  of  tbe  Univertiity  of  Kew  York,  the  Edinburgh 
Journal  of  Sdence,  Silliman's  American  Journal  of  Science,  tbe  Jonmal 
of  the  Royal  Institution  of  Great  Britain,  the  Transactions  of  the  Amer- 
ican Philosophical  Society,  the  Journal  of  tbe  Franklin  Institute,  the 
Princeton  Review,  tbe  Smithsonian  Reports,  tbe  Agricultural  Re[K>rts, 
tbe  Proceedings  of  tbe  American  Association  for  tbe  Advancement  of 
Science,  tbe  Proceedings  of  tbe  American  Association  for  the  Advance- 
ment of  Education,  the  Proceedings  of  the  American  Academy  of  Arts 
and  Sciences,  Appletou's  Cyclopedia,  tbe  Bulletins  of  the  Philosophical 
Society  of  Washington,  tbe  Reports  of  the  Light- House  Board,  Johnson's 
Cyclopedia,  the  Proceedings  of  the  S'ational  Academy  of  Sciences,  etu. 

Besides  these  published  papers,  others  in  manuscript  and  extracts 
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from  bis  extensive  correspoodence  will  be  collected,  the  whole  fonniBg 
ODB  or  more  volnmea  of  the  series  of  "  MiBcellaoeons  OoUectioDS." 

The  priotiDg  will  probably  be  commeoced  during  the  present  year, 
and  it  is  hoped  that  the  work  will  be  readv  for  distribution  at  the  next 
meeting  of  the  Board. 

THE  BOABD  OF  BBGENT8. 

The  annual  meetiug  of  the  Board  was  held  on  the  17th  of  January 
last,  and  a  special  meeting  on  the  19th  of  April,  for  the  purpose  of 
attending  the  ceremonies  of  dedication  of  the  Henry  statue. 

The  resignation  of  Senator  Hoar,  of  Massachusetts,  as  a  member  of 
the  Board  of  Begents,  was  followed  by  the  appointment  of  Senator  Ed- 
mands,  of  Vermont,  in  his  place.  That  gentleman,  however,,  declining 
to  serve,  Senator  Justin  S.  Morrill  was  appointed  to  fill  the  vacancy. 

The  terms  of  office  of  the  members  of  the  Board  from  the  House  of 
Bepresentatives,  Messrs.  Deering,  Cox,  and  Taylor,  having  expired 
with  the  termination  of  the  Forty-seventh  Congress,  new  appmutnients 
have  been  made  by  Hon.  J.  G.  Carlisle,  Speaker  of  the  House,  for  the 
term  of  the  Forty-eighth  Congress,  viz :  Hon.  O.  B.  Singleton,  of  Missis- 
sippi; non.WiUiamL.Wil8on,of  West  Virginia;  Hon.  William  Walter 
Phelps,  of  Kew  Jeraey. 

Provision  for  Acting  Secretary  of  the  Smithsonian  Institution. — In  the 
original  law  establishing  the  Smithsonian  Institution  the  only  officer 
recognized  was  the  Secretary,  and  no  action  was  valid  excepting  as  per- 
formed directly  by  him.  In  the  event,  therefore,  of  his  death  or  disa- 
bility, the  operations  of  the  Institution  would  be  greatly  embarrassed, 
if  they  did  not  stop  altogether ;  and  it  was  for  this  reason  that,  on  the 
death  of  Professor  Henry,  in  May,  1878,  his  successor  was  appointed 
almost  immediately.  To  provide  for  this  contingency  a  bill  was  intro. 
dnced  by  Senator  Hamlin,  shortly  after  Professor  Henry's  death,  and 
was,  on  January  24, 1879,  enacted  into  a  law,  providing  that  *'  in  the 
case  of  the  death,  resignation,  sickness,  or  absence  of  the  Secretaiy  of 
the  Smithsonian  Institution,  the  Chancellor  thereof  shall  be,  and  he  is 
hereby,  authorized  to  appoint  some  person  as  Acting  Secretary,  who 
for  tlie  time  being  shall  be  clothed  with  all  the  powers  and  duties 
which  by  law  are  devolved  upon  the  Secretary,  and  he  shall  hold  said 
position  until  an  election  of  Secretary  shall  be  duly  made,  or  until  the 
Secretary  shall  be  restored  to  his  health,  or,  if  absent,  shall  return  and 
enter  npou  the  duties  of  his  office." 

No  appointment  has  been  made  under  this  provision  until  the  present 
year.  The  Chancellor  expecting  to  make  a  long  trip  in  the  West,  re- 
quiring several  months  for  its  completion,  and  involving  an  interrup- 
tion of  mail  or  telegraphic  communication  of  possibly  a  week  or  more 
at  a  time,  it  was  thought  desirable  tbat  a  provisional  appointment  of 
Acting  Secretary  should  be  made  in  readiness  for  any  emergency  that 
might  arise.  I  therefore  nominated  for  the  position  Mr.  William  J. 
Bbees,  Uie  chief  clerk  of  the  Institution,  who,  more  than  any  one  else, 
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iB  ooDversaot  with  it«  working  and  policy,  and  he  was  accordingly  so 
designated  by  the  Chancellor. 


Kothing  anusnal  has  occoned  in  the  financial  afi^rs  of  the  Institu- 
tion. The  principal  of  the  fnnd  remains  the  same  as  at  the  last  annual 
report,  namely,  $703,000,  on  which  the  interest  at  6  per  cent,  is  paid  by 
the  Treasurer  of  the  United  States  on  the  1st  of  each  January  and 
July. 

The  appropriation  by  Goagress  for  the  international  exchange  system 
was  increased  last  year  from  95,000  to  $7,500,  half  of  which  was  available 
in  1883. 

The  balance  of  the  Smithsonian  income  on  the  Ist  of  January,  1881, 
is  $35,914.20,  which  will  be  reqnired  for  carrying  on  tbe  operations  of 
the  establishment  until  the  1st  of  July  next. 
BUILDmOS. 

Smithsonian  Bttilding. — In  the  last  report  an  argent  plea  was  pre- 
sented for  measures  to  secure  the  removal  of  tbe  old  combustible  and 
decayed  wood-work  of  tbe  interior  of  the  eastern  portiou  of  tbe  Smith- 
sonian building  and  the  substitution  of  fireproof  materials.  The Be> 
gents  having  directed  the  Secretary  to  memorialize  Congress  on  the 
subject,  the  facts  in  the  case  and  the  arguments  in  favor  of  tbe  measure 
were  presented  by  bim.  Tbe  result,  I  am  happy  to  state,  was  tbe 
appropriation  of  $50,000  "for  fire-proofing  tbe  eastern  portion  of  the 
Smithsonian  Institution." 

The  preparation  of  plans,  tbe  details  of  construction,  and  architect- 
ural  requirements  were  placed  in  charge  of  Messrs.  Glnss  and  Scbulze. 

Advertisements  of  proposals  for  tlfe  work  to  be  done  were  inserted 
in  the  newspapers,  and  tbe  bids  were  opened  on  the  26th  of  April,  1883. 
The  removal  of  the  contents  of  the  building  was  soon  efiected,  tbe  offices 
of  clerks  and  others  were  transferred  to  the  large  ball  on  tbe  first  floor 
of  the  main  building,  and  accommodation  for  storage  provided  by  tbe 
erection  of  a  temporary  wooden  shed  on  the  south  of  the  lostitntion. 

The  following  contracts  were  awarded : 


DeaoriptioD. 

Contracton'  names. 

AmonDt. 

C      eotrv 

M.699O0 
10,500  00 
8,219  00 

Water  and  sewer  pipes 

E  A.  Rtdgway 

828  00 

1,632  00 
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The  work  has  progressed  eatia&ctorily  and  withoat  iuterraptioo,  aud 
the  bnilding  will  be  ready  for  occupancy  in  a  few  weeks. 

The  appropriatioD  was  found  BiifflcieDt  to  secure  the  flre-proofing  of 
the  bnildiug,  but  a  Dumber  of  other  desirable  objects  remaiD  to  be 
secured,  snch  as  a  h€ating  apparatus,  a  passenger  elevator,  a  iVeight 
lift;  the  introductioD  of  speaking  tabes,  electric  bells,  telephones;  a 
concrete  floor  in  the  basemeot,  an  aoderground  commanication  between 
tlie  Smithsouian  and  the  new  Mnsenm  bnildings,  &c.,  for  which  an 
additional  appropriation  of  115,000  has  been  asked. 

Aa  the  whole  interior  of  the  eastern  end  of  the  Smithsonian  building, 
indnding  both  range  and  wing,  was  to  be  torn  out,  it  of  course  became 
necessary  to  provide  accommodations  elsewhere  for  the  officers  and 
employes,  and  as  already  stated  the  lower  mnseam  hall  of  the  center 
building  was  made  use  of  for  this  porpose.  The  table  cases  in  the 
alcoves  were  removed  elsewhere,  and  the  spaces  fitted  up  for  the  pur- 
poses in  question.  The  Begents*  room  was  re-occupied  by  the  librarian, 
and  my  own  offices  were  established  in  the  northwest  pavilion  of  the 
HttBenm  building. 

The  greateet  difficulty  was  experienced  in  properly  providing  for  the 
archives  and  the  books  and  packages  in  storage.  This  matter  was, 
however,  ultimately  arranged,  and  with  much  less  inconvenience  to  the 
current  work  of  the  Institution  tban  might  be  reasonably  expected.  It 
is  hoped  that  by  the  Ist  of  April,  1884,  a  portion,  at  least,  of  the  recoa- 
structed  part  of  the  building  can  be  occupied. 

The  principal  work  of  repair  in  the  main  building  has  been  the 
ruiewal  of  the  water-closets  on  the  lower  floors  of  the  northeastern 
tower  of  the  central  edifice,  the  old  ones  having  become  nnflt  for  nse. 
Connections  were  prepared  for  closets  on  the  upper  stones  of  the  recon- 
Btmct«d  portion,  sbonld  they  be  considered  necessary. 

The  west  basement  was  provided  with  wire  screens,  dividing  the  room 
into  two  apartments — one  for  the  storage  of  bird  skins,  and  the  other 
for  alcoholic  specimens  of  fishes. 

2irational  Museum  Building. — This  building  continues  to  preserve  the 
reputation  it  has  acquired  as  representing  the  maximum  of  conveuience 
and  adaptation  to  its  purposes  with  the  minimnm  of  original  cost  and 
expense  for  repairs.  The  principal  expenditure  during  the  year  for 
the  latter  object  has  be^n  made  in  the  tinting  of  ttie  walls,  mending  of 
broken  glass,  occasional  slight  repairs  to  the  plumbing,  &c. 

Some  of  the  down-spouts  carrying  off  the  water  &om  the  roofs  were 
frozen  up  and  burst  during  the  cold  of  the  past  winter,  causing  leaks  in 
the  walls,  which  have  all  been  duly  repaired. 

Ever  since  the  completion  of  the  Museum  building  there  lias  been 
more  or  less  trouble  in  regard  to  the  drainage,  especially  on  the  west- 
ern side,  where  the  rain  or  meldnganow  banks  np  against  the  building 
and  soaking  down  enters  the  basement  rooms,  and  produces  very  serious 
inconvenience.    Several  temporary  arrangements  were  made  to  obviate  , 
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this  evil,  bttt  as  these  were  DOt  satisfactory,  Colonel  Rockwell,  the  Sa- 
perinteDdent  of  Poblic  Bnildiags  and  Groonds,  very  kindly  nndertook 
the  work  as  a  part  of  the  general  improvement  of  the  Smithsonian 
reservation,  which  is  in  his  charge.  A  trench  was  dng,  and  the  water 
carried  northward  instead  of  discharging  into  an  already  overtaxed 
sewer  on  the  south  side  of  the  building.  TSo  troable  has  been  ex- 
perienced since  the  work  was  completed,  and  it  is  hoped  that  there  will 
be  none  at  any  time  in  the  future. 

Armory  Building. — This  edifice  has  been  nsed  duriug  the  past  year 
mainly  for  the  purposes  of  the  United  States  Fish  Commission.  The 
lower  story  has  been  converted  into  a  fish-propagating  establishment', 
for  the  hatching  of  shad,  salmon,  and  other  food-fishes;  and  as  a  store* 
house  fiY>m  which  to  distribute  carp,  black  bass,  &c  The  second  floor 
is  devoted  to  a  series  of  offices,  laboratories,  aud  rooms  for  the  mes- 
sengers connected  with  the  fish  distribution  service.  The  third  floor  is 
used  as  a  depot  for  supplies  and  materials,  and  the  fourth  story  as  a 
storage  room.  A  large  shed  has  been  bailt  on  the  Armory  grounds  for 
the  deposit  of  the  collections  from  the  International  Exhibition  at  Phila- 
delphia. 

The  entire  reservation  belonging  to  the  Armory  has  been  inclosed  by 
a  high  and  substantial  fence,  and  the  interior  space  concreted,  with  the 
exception  of  two  oval  spaces,  in  which  it  is  proposed  to  construct  ponds 
for  holding  carp  and  other  fish  while  awaiting  distribution  to  distant 
points  of  the  constry. 

In  these  gronnds  are  also  two  tracks  connecting  with  the  Baltimore 
aud  Potomac  Bailway  system,  and  capable  of  holding  four  passenger 
cars  or  six  freight  cars.  This  is  a  very  great  convenience  both  to  the 
Fish  Commission  and  to  the  Smithsonian  Institution,  as,  apart  fh>m  the 
facility  for  distributing  fish,  it  makes  it  possible  to  load  and  unload 
oars  cont^ning  collections  relating  to  the  I^ational  Museum  or  to  the 
Smithsonian  Institution.  The  entire  shipment  of  articles  for  the  Lon- 
don Exhibition,  filling  some  fifteen  cars,  was  put  on  board  directly 
from  the  Armory  yard,  the  boxes  and  packages  being  carried  over  by 
the  wagon  of  the  Institution  and  loaded  directly  in  place,  thus  greatly 
facilitating  the  work. 

In  a  similar  manner  the  cars  containing  the  return  exhibits  were 
brought  into  the  yard  and  the  contents  transferred  cither  to  the  storage 
shed  acyacent  or  brought  over  to  the  National  Museum. 

2fatural  Hiatory  Woriahop. — ^This  building  continues  to  be  nsed  as  a 
workshop  for  the  modeling  of  plaster  and  papier-mach4  casts  of  speci- 
mens and  for  the  photographic  service  of  the  Geological  Survey. 

The  work  of  taxidermy  has  been  removed  in  part  to  a  temporary 
wooden  structure  on  the  grounds  east  of  the  Museum.  The  necessity 
for  providing  suitable  work  rooms  for  the  taxidermists  has  become  very 
great,  and  in  connection  with  this,  provision  for  the  storage  of  alcoholic 
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collections  and  for  the  packing  and  nnpackiog  of  boxes  of  Bpecimens  is 
urgently  required.  I  have  therefore  submitted  an  estimatd  to  Congress 
for  an  appropriation  of  910,000  "for  the  erection  of  a  flre-proof  brick 
storage  boilding  east  of  the  National  Mnaeum,  for  receiving,  anpacking, 
assorting,  and  storing  the  natural  history  collections  of  the  Government, 
to  replace  the  wooden  structures  now  used  for  the  purpose." 

Seeeitity  for  an  additianal  Mvseum  Butlding.^So  better  illustration 
can  he  had  of  the  increase  in  the  collections  of  the  N'ational  Mneeum 
than  the  fact  that  an  additional  building  is  urgently  required  for  their 
propw  accommodation,  as  explained  in  the  last  report  (1882). 

In  1875  the  collectioos  then  in  charge  of  the  Smithsonian  Institution 
were  comfortably  accommodated  within  the  limits  of  the  Smithsonian 
building,  in  rooms  having  an  aggregate  area  of  30,000  square  feet. 
They  consisted  principally  of  specimens  of  natural  history  and  eth- 
nology; confined  almost  entirely  to  N^orth  America,  with  the  exception 
of  objects  of  Polynesian  manufacture,  forming  part  of  the  Wilkes  col- 
lection. 

In  1875  an  appropriation  was  made  by  Congress  to  enable  the  Smith- 
sonian InstitnCion  and  the  Fish  Commission  to  prepare  an  exhibit  of 
objects  illastrating  the  resources  of  the  United  States,  as  derived  from 
the  animal  and  mineral  kingdoms,  and,  with  the  assistance  of  a  special 
appropriation  to  the  Indian  Bureau,  of  a  collection  of  North  American 
anthropology.  A  large  snm  of  money  was  expended  in  the  preparation 
of  this  exhibit,  which  was  forwarded  to  Philadelphia  in  1876,  aud  con- 
8titat«d  a  part  of  the  Government  display  which  attracted  much  atten- 
tion. 

At  the  close  of  the  Philadelphia  Exhibition  very  large  donations 
were  made  to  the  United  States  by  foreign  countries,  including  both  the 
official  commissioners  and  individual  exhibitors.  Many  objects  of  mach 
interest  were  contributed  on  the  same  occasion  iVom  American  displays. 
These  collections,  filling  some  fifty  freight  cars,  were  brought  to  Wash- 
ington, and  were  stored  for  a  time  in  the  Armory  building,  assigned  by 
CougreM  for  their  reception. 

After  several  fruitless  efforts  an  appropriation  of  $250,000  was  ob- 
tained for  the  purpose  of  putting  up  an  inexpensive  edifice  for  the 
storage  of  these  articles,  and  their  transfisr  was  begun  in  the  autumn 
of  1881,  but  little  more  l^an  two  years  ago. 

Since  then  large  numbers  of  coUections  of  very  great  importance  have 
come  to  hand,  chief  among  them  beiug  the  gatherings  of  the  United 
States  Gleological  Survey,  and  of  the  Ethnological  Bureau,  made  on  a 
Kale  of  unexampled  magnitude,  and  well  befitting  the  operations  of  a 
nation  like  the  United  States.  The  many  scientific  explorations,  made 
either  separately  by  the  Smithsonian  Institution,  or  conjointly  with  the 
United  States  Signal  Service  or  other  Bureaus  or  bodies,  the  work  of 
the  Fish  Commission,  and  the  enormous  aggregate  of  many  smaller  col- 
lectjons,  have  tended  largely  to  increase  the  material  to  be  provided  for. 
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In  addition  to  this,  the  exhibition  by  the  United  Statea,  at  London, 
of  illnstrationa  of  its  flsherieB,  (the  freif^bt  balk  of  which  amonnted  to 
not  less  than  24,000  cabic  feet,  and  consisting,  in  very  lai^  part,  of 
new  objects  and  articles,  obtained  at  the  expense  of  the  appropriations 
of  Congress  for  that  purpose,)  mnst  also  be  provided  for;  as  also  tbe 
very  valuable  and  extensive  collections  in  mineralogy,  geology,  and 
metallurgy  made  by  the  American  Institnte  of  Mining  Engineers,  and 
presented  to  the  United  States,  but  stored  in  Philadelphia,  awaiting 
an  appropriation  for  its  transfer. 

It  may  be  stated  in  brief,  therefore,  that,  at  the  present  time,  the  vast 
building,  finished  scarcely  more  than  two  years  ago,  is  now  filled  to 
overflowing;  while  there  is  additional  material  enough  on  hand  belong- 
ing to  the  Government  to  occupy  fully  half  of  a  second  building  of  the 
same  size,  and  with  a  probability  that  the  entire  space  will  be  required 
before  the  coDstmction  can  be  accomplished,  even  supposing  that  it  is 
begun  at  tbe  earliest  possible  time. 

The  Smithsonian  Institution  has  always  acted  in  hearty  co-operation 
with  the  affiliated  scientific  branches  of  the  Government  even  where 
no  official  relationship  existed,  this  being  notably  tbe  case  in  regard  to 
the  United  States  Geological  Survey.  This  important  Bureau,  in  the 
rapid  increase  of  its  work,  has  been  greatly  hampered  by  want  of  the 
necessary  accommodations ;  and  it  was  with  much  gratification  that  the 
Institation  proffered  a  share  of  tbe  new  building  to  the  Director,  Major 
Fowell,  for  the  accommodation  of  his  collections,  and  for  the  office  and 
laboratory  work.  It  was,  however,  unable  to  do  as  much  as  was  desir- 
able, owing  to  tbe  inadequacy  of  quarters  for  the  purpose. 

Should  an  appropriation  be  made  for  the  new  building,  for  which  the 
Board  authorized  application  to  Congress,  it  is  intended  to  share  it  with 
the  Geological  Survey  so  that  it  may  have  all  thefocilities  required  for 
its  important  work. 

It  will  be  remembered  that  Congress  in  the  act  of  1846  set  aside  for 
tbe  use  of  the  Smithsonian  Institation  20  acres  in  the  southwest  comer 
of  the  sqtutre  bounded  by  Seventh  and  Twelfth  streets,  and  north  and 
so^h  B  streets,  the  center  of  the  Smithsonian  building  being  exactly 
in%e  middle  of  the  square.  It  was  in  tbe  southeast  quarter  of  this 
reservation  that  the  new  Musenm  building  was  erected,  forming  a  very- 
nnsymnietrical  annex  to  the  original  Smithsonian  bnilding.  It  is  now- 
proposed  to  take  tbe  soathwest  comer  of  the  reservation  for  the  new 
edifice,  which,  when  completed,  will  be  essentially  of  tbe  general  char- 
acter of  the  present  Museum  bnilding,  and  wilt  restore  the  proper  archi* 
tectnral  balance. 

Congress  has  now  been  asked  to  make  an  appropriation  for  one 
wing  of  this  new  bnilding  to  be  specially  fitted  for  the  use  of  the  offi- 
cers and  laboratories  of  tbe  National  Musenm  and  of  tbe  Geological 
Survey;  and,  if  the  amount  can  be  obtained  at  the  present  session. 
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occapatioii  of  the  boilding  can  be  assared  within  eighteen  montha  fcom 
the  commeDcemeDt  of  operations.  The  vacating  of  the  rooms  now  oo- 
cnpied  by  the  Geological  Snrvey  will  also  fnrnish  much-needed  accom- 
modation to  the  Museum;  possibly  enough  until  the  remainder  of  the 
building  can  be  provided  for.  The  proposed  wing,  however,  will  be 
'complete  in  itself,  architecturally,  and  will  not  involve  any  addition 
for  its  proper  harmonious  effect. 

MEETINGS  OP  SMEHTIFIO  BODIES. 

Oo  the  17th  of  April  the  annual  meeting  of  the  Kational  Academy 
of  Sciences  was  held  in  the  hall  of  the  Kational  Museum,  and,  in  accord- 
ance with  the  authority  granted  by  the  Executive  Committee,  the  same 
room  was  also  used  by  the  American  Fharmaceatical  Association.  The 
meeting  of  this  body,  which  lasted  several  days,  was  attended  by  a 
large  number  of  delegates,  who  found  ia  the  building  all  the  accommo- 
dations necessary  for  their  purpose.  A  large  floor  space  was  vacated 
temt»orarily  and  filled  by  the  extensive  collections  brought  for  exhibition 
on  the  occasion,  and  iu  many  instances  the  Institution  was  able  to  sup- 
ply empty  cases,  constituting  a  great  convenience  to  the  exhibitors. 

The  collections  of  materia  medica  belonging  to  the  Museum  were 
greatly  appreciated,  and  it  was  resolved  that  the  collections  of  the 
National  Museum  should  be  considered  as  under  the  special  patronage 
of  the  association,  and  that  all  new  preparations  devised  by  memb^^ 
of  the  association  should  be  deposited  therein. 

Similar  action  was  taken  by  the  Association  of  Wholesale  Druggists, 
which  met  in  Sew  York  later  in  the  year;  so  that  the  collections  of  the 
Huaeam  are  likely  to  receive  great  benefit. 

The  ''Saturday  lectures,"  under  the  auspices  of  the  Anthropological 
and  Biological  Societies  of  Washington,  were  continued  during  the  win- 
ter of  1882-'83.    The  following  is  a  list  of  the  lectures  delivered : 

On  rivers.    Capt.  Clarence  E.  Dutton,  U.  8.  A-    January  13. 

The  races  of  men.    Prof.  Otis  T.  Mason.    January  20. 

Mountains  and  mountaineers  of  the  Cancasus.  Mr.  George  Kennan. 
January  27. 

Mesmerism  in  animals  (with  experiments).  Dr.  D.  Webster  Prentiss. 
February  3. 

Mythical  animals.    Prof.  Theodore  Gill.     February  10. 

Germs  and  epidemics.    Dr.  John  9.  Billings,  U.  S.  A.    February  17. 

The  plant  life  of  the  globe,  past  and  present.  Prof.  Lester  F.  Ward. 
February  24. 

Fefirls  and  pearl  fisheries.    Mr.  Wilham  H.  Dall.    March  3. 

Indian  mythology.    Mty.  J.  W.  Powell.    March  10. 

Adaptation  and  interdependence  between  plants  and  insects.  Pro£ 
C.  V.  Biley.    March  17. 

The  teachings  of  paleontology.    Prof.  0.  A.  White.    March  24. 
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Haman  proportion  ia  art  and  anthropometry.  Dr.  Robert  Fletnher, 
IT.  S.  A.    March  31. 

Dr.  D.W.  Prentias,  of  Washington,  delivered,  by  invitation,  a  coarse 
of  lectnres  in  coDoectioD  with  the  department  of  Materia  Medica  of  the 
National  Mnseum.  The  lectures  were  iiloBtratcd  by  specimens  and 
other  material  from  the  collections  selected  for  that  purpose  by  Dr.  Flint, 
corator  of  the  department  of  Materia  Medica.  The  following  was  the 
programme : 

Lboitjbe  I. — Introductory :  Remarks  npon  the  general  plan  of  the 
National  Mnseam.  Description  of  the  Materia  Medica  department ;  its 
high  value  for  the  purpose  of  study.    Classification  and  arrangement. 

Lbotdbe  II. — Onthe  eUiasiftcation  of  medieinal  forms :  Illustrated  by 
specimens.    Exhibition  of  microscopical  sections. 

Leotube  III. — Opium .-  Its  value  as  a  medicine.  Cultivation  and 
statistics  of  consumption.  In  legitimate  medicine.  In  patent  medi- 
cines.   In  opium  habit.    Exhibition  of  specimens. 

Leotube  IY. — Cinchona  i  Natural  history  and  sources.  Native  for- 
ests. Cultivation.  Artificial  quinine.  Alkaloids.  Exhibition  of 
specimens. 

LEOTtTBE  y. —  Vegetable  cathartics:  Rhubarb,  aloes,  senna,  manna, 
colocynth,  elaterinm.    Exhibition  of  specimens. 

Leotdbe  VI. —  Vegetable  cathartics :  Jalap,  scammoDy,gamhoge,  ero- 
ton  oil,  podophyllum.    Exhibition  of  specimens. 

Leotube  VII. —  Vegetable  astringents:  Tannic  acid,  gallic  acid,  nat- 
gaUs,  catechu,  kino,  krameria,  logwood.    Exhibition  of  specimens. 

Leotdbe  VXII. — Animal  products  used  in  medicine :  Gantbaris  (Span- 
ish dy),  coccus  cacti  (cochineal),  castorenm  (castor),  moscbus  (musk), 
fel  tanri  (ox  bile),  ichthyocolla  (isinglass).     Exhibition  of  specimens. 

On  the  completion  of  the  lectnres  by  Dr.  Prentiss,  a  number  of  per- 
sons who  profited  by  the  occasiou  addressed  a  formal  letter  of  thanks 
to  the  Institution. 

The  annual  address  of  Major  Powell,  the  retiring  president  of  the 
Philosophic  Society  of  Washingtou,  to  which  the  members  of  the  An- 
thropological and  Biological  Societies  were  invited,  was  held  in  the  lect- 
nre-room  of  the  Mnseam  on  the  8tb  day  of  December.  On  this  oc- 
casion the  room  was  lighted  by  the  Brush-Swan  storage- battery  system, 
supplied  by  the  dynamo  machine  lent  to  the  Institution  indefinitely  by 
the  Brush  Company,  of  Cleveland.  Several  exhibitions  of  this  light 
had  previously  been  made  in  the  lecture-room  nnder  the  direction  of 
Mr.  A.  A.  Hayes,  and  the  plant  was  lel%  in  the  room  for  any  snbseqaeut 
demand  tbat  might  be  made  npon  it. 

The  Biological  Society  has  held  regular  fortnightly  meetings  in  the 
Museum  lecture-room. 

On  the  26th  and  27tb  of  Febmary  an  exhibition  was  held  of  the  col- 
lections about  to  be  sent  to  the  Fisheries  Exhibition  in  X«ndoD,  which 
attracted  large  crowds  of  interested  spectators. 
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ROUTINE  WORK  OP  THE  INSTITUTION, 

Admmittraiion — No  change  of  importance  has  taken  place  in  the 
penoMiel  of  the  loBtitation  during  the  year,  and  all  of  t,]^  several  di- 
TlBioDS  have  discharged  their  functions  satififactorily.  The  asaal  in- 
crease in  the  magnitude  of  the  work  has,  however,  been  strongly 
mailed,  and  this,  in  connection  with  the  inconvenient  accommoda- 
tions referred  to  above,  has  natnrally  taxed  the  abilities  of  all  con- 
cerned to  the  utmost. 

Correspondence. — The  work  in  this  department — steadily  increasing — 
is  not  marked  by  any  special  departures  irom  its  accoatomed  range. 
The  nomber  of  visionary  projects  and  of  novel  or  ancient  scienti&c 
specolations  presented  and  urged  for  poblicatioh  has  rendered  neces- 
sary the  following  circnlar,  to  accompany  the  letter  of  reply : 

"This  Institution  being  in  frequent  receipt  of  commniiications  an- 
nonndng  discoveries  or  theories  supposed  by  the  writers  to  be  both 
new  and  important,  it  should  be  stated  that  owing  to  the  number  of 
such  papers  the  usual  course  is  to  refer  them  to  one  or  more  specialtstB 
in  the  particular  subject  discussed,  and  to  coq^muuicate  briefly  by  let- 
ter to  the  authors  the  results  of  such  examination.  This  may  some- 
times involve  a  delay  of  several  weeks  before  the  expected  answer  is 
returned. 

"  In  order  to  correct  a  very  common  misapprehension,  it  is  proper  to 
state  that  the  Institution  has  not  offered  any  standing  prizes  for  the 
solution  of  difficult  problems  or  for  the  discovery  of  new  scientiflo 
principles.  The  proper  course  for  those  who  wish  to  obtain  pecuniary 
advantage  from  their  supposed  contributions  to  knowledge  is  to  make 
some  practical  application  thereof,  for  which  they  may  secure  a  patent 
from  the  United  States  Patent  OfBce.  It  may  also  be  remarked  that  a 
rule  adopted  by  the  Board  of  Begents  forbids  the  Secretary  or  his  as- 
sistants giving,  for  personal  benefit,  an  official  opinion  as  to  the  merits 
or  demerits  of  inventions  or  other  projects." 

EXPLORATIONS. 

A  very  important  part  of  the  work  of  the  Smithsonian  Institntion, 
representing  no  inconsiderable  portion  of  its  espeuditnres,  consists  in  the 
prosecution  of  explorations  having  for  their  principal  object  the  gather- 
ing of  material  illustrating  the  natural  history  and  the  physics  of  the 
regions  involved. 

The  hearty  co-operation  of  the  Signal  Ofllce  and  of  other  branches 
of  the  Government,  and  the  associated  work  of  the  Ethnological  Bureau, 
daring  the  year  have  greatly  iucreased  tlie  amount  of  research  in  this 
directioD,  and  it  may  safely  be  claimed  that  in  no  year  in  the  history  of 
the  Institation  has  more  been  accomplished.  The  actnal  expenditures 
on  the  part  of  the  Institntion  have  amounted  to  (2,733.36,  no  incon- 
siderable portion  of  the  entire  income,  the  largest  amount  expended  iii^> 
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an;  oae  direotioa  beiog  aboat  $600,  and  fcom  that  down  to  very  small 
amodDts.  The  results,  however,  are,  jd  most  oases,  of  a  magnitade  far 
-  oat  of  proportion  to  the  coat. 

A  speoialMjQport  will  be  made  by  Mr.  Ooode,  Asflistant  Director  of  the 
Museum,  upbD  the  collections  as  sach ;  my  duty  here  being  to  present 
the  historic^  part  of  the  subject,  and  to  give  the  history  and  places  of 
operation  of  the  more  important  expeditions.  In  doing  this,  as  hereto- 
fore, I  take  up  the  subject  by  regions,  commencing  with  the  circnmpolar 
area  of  forth  America. 

L<U>rador  and  yewfoundland. — In  the  report  for  1882  reference  was 
made  to  the  establishment  at  Fort  Chimo,  in  TTngava  Bay,  Northern 
Labrador,  of  an  observiag  station  by  the  United  States  Signal  Office, 
and  of  the  detail  of  Mr.  Lncien  M.  Turner,  for  many  years  in  the  service 
of  that  Bureau.  As  on  previous  occasions,  Mr.  Turner  was  furnished 
by  the  Ins^tution  with  all  the  materials  necessary  to  make  collections 
and  observations  in  natural  history ;  this,  of  course,  in  addition  to  what 
was  done  for  him  by  the  Signal  Office  in  connection  with  the  more  im- 
jtortant  object  of  his  mission,  namely,  the  observation  of  meteorplogical 
and  physical  pheuomen^. 

As  in  many  cases  heretofore,  the  Hndson's  Bay  Company  extended 
a  hearty  co-operation,  in  the  first  place,  by  authorizing  the  itending  of 
Mr.  Turner  to  one  of  its  posts,  and  then  by  taking  him  to  destination 
on  its  vessel  and  caring  for  him  on  his  arrival.  Embarking  at  Montreal 
on  a  schooner,  Mr.  Turner  was  transferred  at  Bigolet  to  the  steamer, 
and  reached  his  place  of  destination  in  due  season.  Some  collections 
made  by  him  on  the  way  were  received  in  Washington  in  the  latter 
part  of  that  year.  Since  then,  advices  from  Mr.  Tamer  to  date  of  Sep- 
tember S,  1883,  show  that  he  has  been  very  successful  in  his  work,  has 
made  continued  and  uninterrupted  observations  In  climatology,  and 
has  also  collected  very  largely  of  objects  of  natural  history  and  ethnol- 
ogy. These  were  sent  home  by  him  by  the  Hudson's  Bay  Company's 
vessels  to  London,  where  they  were  transshipped  in  bond  and  for. 
warded  to  New  York,  coming  from  London  by  the  Monarch  Line  of 
steamers  without  any  charges,  in  nccordance  with  the  courtesy  of  that 
company  mentioned  in  another  part  of  this  report. 

Twenty -seven  boxes  and  casks  have  been  received  from  Mr.  Turner, 
containing  rich  treasure  of  birds  and  eggs,  mammals,  and  marine  ani. 
mals,  and  many  interesting  specimens  of  ethnology. 

Mr.  Tnrner  will  probably  return  from  his  post  of  dnty  in  the  samioer 
of  1884,  which  will  give  him  an  additional  season  of  research. 

This  portion  of  l^orthern  Labrador  has  for  many  years  been  a  region 
of  great  interest  to  the  naturalist  and  ethnologist ;  and  Mr.  Tamer's 
experience  as  a  collector  and  observer  will  undoubtedly  enable  us  to 
solve,  for  the  most  part,  the  principal  problems  in  regard  bo  it. 

Mr.  Turner  has  also  made  arrangements  to  obtain  specimens  from 
Eastem  Labrador,  especially  at  Bigolet,  Naiu,  Ovac,  &c. 
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Id  conneotioii  with  the  reeearcbes  of  Mr.  Tomer  in  Northern  Labra- 
dor, it  may  be  utated  that  the  Institntion,  in  retam  for  the  manj  farora 
rendered  b;  the  Hadson's  Bay  Company  in  that  connection,  olfered  to 
present  to  it  a  series  of  his  collections,  to  be  sent  to  each  point  as  it 
might  designate.  Professor  Dawson,  of  McOill  College,  of  Montreal, 
asked  the  company  to  indicate  the  Redpath  Mnsenm,  of  which  he  was 
the  director,  as  the  repository  in  qnestion.  This  was  assented  to,  and 
the  Institution  has  promised  that  the  collection  shall  be  forwarded  aa 
soon  as  the  expedition  is  completed  and  the  materi^s  can  be  suitably 
overhauled. 

Dr.  C.  Hart  Merriam,  of  Locust  Grove,  N.  Y.,  one  of  the  most  ac- 
complished of  the  young  school  of  American  naturalists,  has  been 
very  much  interests  in  qnestioDS  of  the  specific  relatiousbipa  and  the 
natnral  history  of  the  American  seals,  and,  for  the  purpose  of  stadyiug 
this  group  of  animals,  left' his  home  February  21,  1883,  and  proceeded 
by  rait  to  Halifax,  whence,  sailing  per  steamship  Nm/^/oundland,  he 
reached  Saint  John's,  Xewfonndland,  on  the  night  of  March  2,  after 
passing  through  nearly  600  miles  of  "  pan-ice.'*  Ttirongh  the  courtesy 
of  J.  &  W.  Stewart,  and  the  kindness  of  their  manager,  John  Syme, 
esq.,  he  was  accorded  the  rare  privilege  of  visiting  the  seal  ttsbery  as  a 
guest  upon  their  fine  steamship  Proteus,  Capt.  Biohard  Pike,  master. 
At  G  o'clock  on  the  morning  of  the  10th  of  March  the  Proteus  left,  aud 
enconntered  a  belt  of  heavy  drift-ice  near  the  island  of  Baccalieu, 
remaining  beset  in  the  propei*  field-ice  at  11  p.  m.  the  same  day.  From 
that  time  until  the  return  no  open  water  was  seen  excepting  in  narrow 
leads  and  tce-holes,  her  progress  being  exceedingly  slow,  aud  she  was 
often  nipped,  and  several  times  jammed  in  the  heavy  ice. 

Seals  were  first  met  with  in  numbers  on  the  18th,  in  latitude  52°  42' 
'S.  Tbey  were  the  large  hooded  or  bladder-nose  seal  {Cyatopkora  eris- 
Utta),  and  no  teas  than  a  thoosand  were  killed  and  hauled  aboard  that 
day.  Whennotbesetjthesteamerwasamong  the  "hoods"  the  greater 
part  of  the  time  till  the  29th,  when  the  cargo  was  completed,  every 
available  space  having  been  filled  with  skins  and  fat.  Returning  in  a 
fltorm,  during  which  the  vessel,  thus  heavily  laden,  narrowly  escaped 
being  swamped,  the  party  re-entered  the  harbor  of  Saint  John's  on  the 
1st  of  April.  This  trip  was  one  of  the  quickest  and  most  successful  on 
record,  the  skins  and  fat  of  42  harp  seals  and  14,623  hooded  seals, 
weighing  gross  686}  tons,  being  dejtosited  in  the  company's  factory. 

The  results  of  this  expedition,  from  a  scientific  point  of  view,  were 
particularly  gratifying,  tiie  specimens  obtained  being  of  extreme  rarity 
boUi  in  the  moBenms  of  this  country  aud  in  those  of  Europe.  They 
oonaBted  of  the  skins  and  skulls  of  7  harp  seals  {Phoca  grcenlandiea), 
and  112  hooded  seals  (chiefly  sknlls)  of  both  sexes  and  all  ages.  In 
additioD  to  these,  Dr.  Merriam  had  the  good  fortune  to  procure  a  full 
grown  fcetas  of  the  square  flipper  seal  [Erignathus  barbatus)j  which  is 
BQppoeed  to  be  unique.  ,~.  , 
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Whatever  of  value  may  attach  to  these  specimens  is  insignificant  by 
comparison  with  the  importance  of  the  very  extended  notes  Dr.  Merriam 
vaa  enabled  to  make  eonceming  the  breeding  babits  of  the  hooded 
seal,  and  apon  the  straotnre  and  oatore  of  their  pecnliar  iuflatible  pro- 
boscis or  "  hood,"  which  is  wrongly  figured  and  described  in  all  the 
published  acconnts. 

Greenland. — Previous  reports  make  mention  of  the  expectation  of  in- 
terestiug  collections  in  natural  history  and  ethnology  on  the  part  of 
Lieutenant  Greely  and  his  Signal  Service  expedition  to  Lady  Frank- 
lin Bay,  as  tbey  took  with  them  a  very  complete  outfit  of  apparatus 
and  supplies  for  natnial  history  work.  In  the  failore  of  the  relief  par- 
ties of  1882  and  1883  to  reach  them,  we  are,  of  course,  unable  to  form 
any  idea  of  what  they  have  accomplished.  It  ia  to  be  hoped,  however, 
that  the  measures  about  to  be  taken  for  their  assistance  will  be  sac- 
cessfnl,  and  that  tbey  will  be  found  in  the  eqjoyment  of  good  health 
and  with  ample  results  of  their  explorations. 

It  is  generally  known,  of  course,  that  the  steamer  Proteus  was  char- 
tered by  the  United  States  Signal  Office  to  carry  Lieutenant  Garling- 
ton  and  his  party  to  the  north  for  the  purpose  of  establishing  con- 
nection with  Lieutenant  Greely  and  his  companions,  and  of  biingiog 
tbem  back  to  the  United  States.  The  Xavy  Department,  at  the  re- 
quest of  the  Secretary'  of  War,  furnished  the  steamer  Tantic,  nnder 
Commander  Wilde,  as  convoy  and  aid.  Two  naval  ensigns,  Messrs. 
H.  Q.  Dresel  and  A.  Ackerman,  who  had  been  assigned  to  duty  at  the 
National  MuseniUt  volunteered  their  services  to  accompany  the  Tanfte, 
and  were  ordered  to  her  by  the  Navy  Department  as  natural  history 
assistants.  Tbey  were  placed  somewhat  nuder  a  disadvantage  by  the 
necessities  of  the  service,  but  succeeded  in  making  some  very  interest- 
ing and  acceptable  collections ;  Mr.  Dresel  devoting  himself  more  par- 
ticularly to  natural  history,  and  Mr.  Ackerman  to  mineralogy  and  geol- 
ogy. A  number  of  well-filled  boxes  were  brought  back,  and  their  oon- 
tents  have  been  duly  sorted  and  distributed  in  the  collections. 

Both  these  gentlemen  were  ordered  again  to  the  National  Mnseom, 
where  Mr.  Dresel  is  still  engaged.  Mr.  Ackerman,  however,  volun- 
teered for  duty  with  the  AWatrota  in  her  proposed  expedition  to  the 
Caribbean  Sea,  and  is  now  on  board  that  vessel. 

Aretie  Coast. — The  most  important  exploration  that  has  ever  been 
prosecuted  directly  on  the  Arctic  coast  of  the  United  States  is  that  of 
the  Point  Barrow  party,  under  Lieutenant  Bay,  sent  np  in  1881  by  the 
Chief  Signal  Officer  for  the  purpose  of  taking  part  in  the  tntemational 
system  of  certain  polar  meteorological  stations.  Lieutenant  Bay  was 
accompanied  by  Messrs.  J.  E.  Mnrdock  and  Middleton  Smith,  as  civil- 
ian assistants  In  meteorology  and  magnetism,  and  also  as  collectors  and 
observers  in  natural  history. 

The  expedition  was  organized  in  San  Francisco,  the  last  member  of 
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the  origiaal  party  of  ten  reportiog  for  duty  on  July  S,  1881,  and  it 
'  sailed  bom  that  city  on  the  18th  of  the  same  moDth,  in  the  scboooer 
Golden  Fleece. 

On  September  8  the  vessel  arrived  at  Cape  Smyth,  10  miles  from 
Point  Barrow,  to  the  soQthweat,  and  it  was  decided  to  establish  the 
station  here,  as  the  ground  at  Point  Barrow  itself  was  nnsnitable  for 
this  porpose.  The  supplies  of  the  party  were  accordingly  landed  with 
all  possible  speetl,  on  accoant  of  the  lateness  of  the  season,  and  on  Sep- 
tember 16  the  schooner  returned. 

The  house  was  finished  and  occapied  October  3,  and  the  regular 
work  of  the  station  commenced  October  17.  The  station  received  its 
official  name,  "  Ooglaamie,"  from  an  Eskimo  village  of  the  same  name,  - 
»lH>nt  half  a  mile  distant.  The  expedition  succeeded  in  obtaining  a 
continnons  series  of  hourly  meteorological  observations  from  October 
17, 1881,  to  Augnst  27,  1883,  when  the  party  was  recalled  and  the  sta- 
tion abandoned.  Hourly  magnetic  observations  began  on  December  1, 
1881,  and  continued  till  the  station  was  closed.  The  1st  and  16th  of 
each  month  were  obser^^ed  as  magnetic-term  days,  the  observations 
being  made  every  five  minutes  on  these  days.  Numerous  observations 
were  also  obtained  of  auroras,  tides,  temperature  of  the  sea  and  earth, 
&c. 

The  zoological  work  was  carried  on  assldnonsly  when  the  season  per- 
mitted, and  resulted  in  the  securing  of  197  bird-skins,  comprising  about 
50  species,  and  177  sets  of  eggs,  mostly  of  wading  birds ;  a  small  col- 
lection of  skins,  skulls,  and  skeletons  of  mammals ;  11  or  12  species  of 
flsbes,  not  yet  identified;  a  very  few  insects;  and  some  marine  and 
fresh- water  invertebrates.  The  plants  of  the  region  were  carefully  col- 
lected. 

A  considerable  number  of  Eskimo  vocabularies  were  obtained,  to- 
gether with  a  large  collection  of  implements,  clothing,  &c. 

The  commanding  officer  made  two  expeditions  into  the  interior, 
which  resulted  in  the  discovery  and  partial  exploration  of  a  large  river 
flowing  into  the  Arctic  Ocean. 

The  Arctic  whaling  fieet  visited  the  station,  bringing  mail,  in  the  sum- 
mers of  1882  and  1383 ;  and  in  1882  a  relief  expedition  in  the  schooner 
X>«o  brought  supplies  and  reenforcements. 

The  steam-whaler  Xortk  Star,  of  New  Bedford,  was  crushed  in  the 
ice  near  the  station,  July  8, 1882,  and  her  crew  were  i-eceived  at  the 
station  and  cared  for  till  they  could  be  placed  on  board  the  other 
vessels. 

The  station  was  closed  and  abandoned  August  27, 1886,  and  the  ex- 
pedition proceeded  on  the  schooner  Leo  to  San  Francisco,  where  it  was 
disbanded  October  15, 1883. 

Dae  report  will  be  made  by  Lieutenant  Bay  to  the  Chief  Signal  ■Offi- 
cer of  the  meteorological  and  physical  researches  of  the  party.  The 
ecdlectioDS  In  natural  history  and  ethnology  just  referred  to  are  of  the 
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ver;  greatest  interest  and  valae,  inolodtng  large  nambers  of  birds,  some 
plante,  but  principally  rich  in  ethnological  matter. 

The  National  Museum  has  heretofore  been  much  favored  by  ample 
illustrations  of  the  life  of  the  Eskimo  of  Greenland,  of  the  Mackenzie 
Kiver  region,  and  of  Northwestern  Biver  from  Kotzbae  Sound  around 
to  Cook's  Inlet.  The  acquisition  of  very  large  collections  from  Northern 
Labrador,  made  by  Mr.  Turner,  and  from  Point  Barrow  and  its  vicinity, 
by  Lieutenant;  Bay  and  bis  party,  nearly  completes  the  series,  and 
enables  the  Institntion  to  claim  for  the  National  Museum  the  possession 
of  by  far  the  finest  series  in  existence  of  iUnstratious  of  Eskimo  life. 

Among  the  choice  omithologioal  treasures  of  the  Point  Barrow  Ex- 
pedition are  over  60  skins  of  Boss's  gall,  a  bird  of  which  only  a  few 
specimens  are  elsewhere  known. 

Alaska. — Quite  a  number  of  interesting  collections  have  been  received 
from  the  different  stations  in  Alaska,  although  not  in  such  quantity  as  it 
has  been  sometimes  oar  pleasiog  daty  to  record.  Prom  Saint  Michael's 
nothing  has  come  io  1883 ;  the  exhaustive  work,  however,  at  that  point, 
first  of  Messrs.  Kennicott,  Dall,  and  Pease,  of  the  Western  Union  Over< 
land  Telegraph  Expedition  of  1865,  and  then  of  Mr.  Turner  and  Mr. 
Nelson,  has  left  practically  very  little  to  be  accomplished.  It  is  ex:- 
pectod,  however,  that  something  will  soon  come  to  hand  from  the  Signal 
Service  observers  at  that  station. 

It  is  with  deep  regret  that  I  here  record  the  death,  by  drowning, 
April  19  last,  of  Charles  L.  McKay,  io  charge  of  the  United  States 
Signal  Service  station  at  Nnsbagak,  Fort  Alexander,  Alaska,  and  whose 
important  collection  has  been  the  subject  of  notice  in  several  of  the 
previous  reports. 

He  started  on  a  tour  of  exploration  to  Oape  Constautine  on  the  break- 
ing up  of  the  ice  in  the  river,  and,  returning,  his  boat  was  capsized  and 
he  was  drowned.  The  body  had  not  been  recovered  at  the  latest  ad- 
vices. 

Mr.  McKay  had  been  in  the  service  of  the  Signal  Office  aboat  two 
years,  having  been  nominated  by  the  Smithsonian  Institution,  throngh 
the  courtesy  of  Qeueral  Hazen.  He  was  not  only  an  efficient  meteorol- 
ogist, but  also  an  accomplished  naturalist,  trained  under  the  direction 
of  Professor  Jordan. 

All  the  collections  made  by  Mr.  McKay  at  the  time  of  his  death  have 
been  received,  through  the  courtesy  of  the  Alaska  Commercial  Com- 
pany, and  properly  disposed  of.  They  include  some  very  rare  forms 
of  animal  life,  as  also  numerous  ethnological  B|>ecimeDS  of  much  interest, 
showing  that  the  people  in  the  vicinity  of  Nushagak  are  essentially 
Eskimo,  but  somewhat  aberrant  in  their  habits  from  those  in  the  more 
northern  localities. 

Mr.  W.  J,  Fisher,  stationed  at  Kodiak,  in  the  service  of  the  United 
States  Coast  Survey,  has  also  continued  his  very  valuable  co-operation  by 
sending  many  interesting  specimens  of  nataral. history  and  ethnology. 
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A.aoDg  bis  more  receut  trausiiiiSBious  ure  incladed  u  tiew  apecies  of 
petrel,  whiub  bas  been  named  ia  bis  boDor.  Mr.  Fisher  is  coQtemplat- 
ing  an  exteuded  exploration  of  tbe  iuterior  of  Alaska  at  some  fature 
day,  and  will  doabtlesa  make  bis  mark,  owing  to  his  thorough  prepara- 
taOD  for  the  work. 

A  few  collections  of  a  miscellaneous  character  have  been  received 
&om  Sitka,  althoagh  none  of  any  particiilar  importance. 

LienL  Commander  H.  E.  Kicbolls,  in  command  of  the  United  States 
Coast  Surrey  ttteamer  Stualer,  in  the  course  of  his  labors  in  Alaskan 
waters,  during  the  year  1883,  has  utilized  Lis  opportunities,  as  hereto- 
fore, in  the  interest  of  the  National  Mnseum,  by  collecting  a  large  nnm- 
ber  of  objects  of  interest  and  transmitting  them  to  Washington. 

Among  the  localities  in  the  Xorth  Faeiflc  Ocean  least  known  to  nat- 
uralists are  the  Commander  Islands  (Bering  and  Copper),  sitoated 
about  70  miles  oCT  the  coast  of  Kamtschatka,  and  forming  a  connecting 
link  between  that  mainland  and  the  Aleutian  Archipelago. 

Tbe  chief  interest  of  this  gronp  of  islands  lies  in  the  fact  that  it  was 
tbo  home  of  the  great  northern  sea-cow  {Khytina  gigtis),  a  marine 
mammal  related  to  the  manatee,  and  of  enormous  size,  reaching  a  length 
of  30  feet  and  a  weight  of  several  thousand  ponnds. 

This  animal  was  only  known  by  civilized  man  for  a  small  number  of 
years  before  its  complete  extermination,  and  more  than  one  hundred 
years  most  have  elapsed  since  the  existence  of  the  last  survivor. 

The  Smithsonian  Institution  has  for  some  time  taken  special  interest 
Id  tbe  Commander  Islands  in  connection  with  the  northern  sea-cow ; 
and  also  in  tbe  desire  to  determine  what  are  the  fannal  and  fiorul  re- 
lationships between  tbem  and  the  Asiatic  continent  on  tbe  one  side, 
and  the  American  islands  on  the  other. 

lu  tbe  EEeport  for  1882  brief  mention  is  made  of  the  opportunity  which 
presented  itself  for  exploring  tbe  region  in  question  through  tbe  court- 
esy of  the  Alaska  Commercial  Company  in  offering  its  most  liberal  aid 
in  carrying  out  tbe  undertaking. 

Tbe  Signal  OtBce  also  desired  to  have  a  station  on  the  island  and 
another  on  the  adjacent  mainland  of  Kamtschatka,  so  as  the  more  read- 
ily to  connect  the  observations  of  the  Russian  Government  on  the  con- 
tinent of  Asia  with  those  on  the  Aleutian  Archipelago  and  circnmpoliu* 
regions,  partly  under  its  own  direction  and  partly  nnder  that  of  tbe 
Canadian  Government 

Dr.  L.  Stejneger,  an  eminent  Norwegian  naturalist,  at  the  time  iu 
Wasbington,  accepte<l  the  invitation  of  the  Smithsonian  Institution  to 
take  charge  of  tbe  proposed  exploration ;  and,  as  stated  in  the  last  Re- 
port, he  left  Washington  towards  tbe  end  of  March,  188^,  expecting  to 
sail  from  San  Francisco  on  the  1st  of  April.  He  was,  however,  delayed 
for  several  days  by  »now  on  the  line  of  the  Union  Pacific  Railroad ;  tbe 
Alaska  Commercial  Company,  with  unexampled  courtesy,  holding  their 
vessel  until  the  docitnr's  arrival  iu  San  Francisco.  ,-.  . 

H.Mi».(K» — a  '  Cookie 
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Jjemrimg  Su  PnaoMO  Ai«l  5,  Ue  doetar  bwded  cm  Bcrins  laland 
oatktmkaC  May,  >ad  after  MartiiiK  woric  oa  tke  island  proceeded  to 
PetoopaalofJd,  whne  Wgpet  aeyai  waata  ia  eataUiahing  a  seocmd, 
daaa  atatkw,  to  vork  in  ooonectioD  with  a  Int-daas  atatiOD  oo  Berios 


Dr.  Stgnegcr  apeot  the  snaiBKr  oa  Bcna^  Uaad ;  and  od  Aogiut 
21  Bade  a  t>oat  ezpeditioa  arooad  Uk  islaiid.  e^ieeiaU)r  for  tbe  paipoee 
of  taOBtUng  die  bona  of  the  Bkftimm.  Thia  work  oeeapwd  twelve 
iaj*. 

The  wiDter  waa  apeat  oo  Bering  lalaad,  dminfr  which  tiate  several 
rrpfMlilM— I  were  made  io  dof;  sledges  into  the  interior. 

In  May  Dr.  StejnegfT  proceeded  again  to  PetnqnaloYski  to  inspect 
the  statioo,  sod  made  nameroas  coUectioBs  and  obeervatioQB  in  the 
ricndty.  Io  the  sommer  be  viuted  Copper  Island,  for  the  porpoee  of 
Btodjing  the  habits  of  the  far-seals,  of  which  there  are  large  rookeries, 
worked  by  the  Alaska  Commercial  Company. 

Betaming  to  Bering  Island,  Dr.  St^neger  finished  bis  w(»k  there, 
and  left  on  the  steamer  8L  Ptml  fiu-  San  Ftaneiseo,  where  he  arrived 
October  29, 1S83,  and  shwtly  after  reached  Waahington. 

Tbe  mort  noteworthy  resnlta  of  Dr.  St^neger's  ezpeditioa  cpDsisted — 
Jirgt,  ci  *  more  or  less  complete  series  of  vertebre  and  long  bone  sad 
aboat  18  skulls  of  tbe  Bkgtina,-  aeeond,  1  skull  ot  a  bearded  whale, 
and  several  sknils  of  three  different  geoeia  of  toothed  whales,  embracing 
forms  of  great  rarity,  «id  fwevioosly  unknown  in  the  North  Pacific ; 
Mrd,  three  spedmena  of  the  Eamtsdiatkan  mountain  sheep;  fimrtk, 
about  700  bird-skins,  including  7  adults  of  the  great  Kamtschatkui 
sea-eagle,  together  with  a  laige  collection  of  birds  of  Kamtschatka  and 
tbe  CfHomander  Islands,  some  of  them  new  to  scienoe ;  Jt/U,  ccdlections 
of  the  fishes,  marine  iovertebrates,  Ac;  and,  finally,  a^^  collections 
ot  Tertiary  fossils. 

A  connderable  number  of  the  water  Urds  and  fishes  of  the  Com- 
mander Islands  are  supposed  to  be  identical  with,  or  else  very  closely 
related  to,  those  of  Alaska  on  the  one  side  and  Kuntstdiatka  on  tbe 
otho-;  the  precise  detenninatiou  of  this  foot,  however,  depending  upon 
a  careful  comparison  of  specimens. 

No  museum  in  the  world  has  heretofore  fomisbed  the  opportunity 
which  is  now  presented  in  the  National  Hoseam  fat  making  final  decis- 
ion on  these  doobtfal  itoints. 

Dr.  Stejneger  makes  mention  in  his  report  of  the  most  liberal  and 
generous  aid  rendered  by  Messrs.  HotcbinsoD,  Kohl,  Philippeus  ft  Oo., 
as  well  as  by  tbe  Alaska  Commercial  Company  and  their  employ^  that 
was  shown  bini  in  every  possible  way,  including  &ee  passage  to  and  fiom 
the  islands  and  quarters  during  his  stay. 

He  also  especially  mentions  in  the  same  conuection  Hr.  N.  Urebnitsky, 
manager  on  the  part  of  the  Bussiaa  Government  of  the  Commander 
Islands,  for  valuable  assistance  and  liberality  in  adding  many  of  tbe 
most  iotereeting  specimeDS  to  his  collection. 
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Brititk  Columbia,  Waahinffton,  and  Oregon.— }inoh  the  most  important 
research  prosecuted  under  the  aospices  of  the  StnithsoniaD  InstitatioD 
was  that  by  Mr.  James  G-.  Swan  in  the  Qneen  Charlotte  Islands.  The 
aid  rendered  by  Mr.  Swan  to  the  Institation  in  its  rarioiis  enterprises 
is  mentioned  in  many  of  the  preceding  aunaal  reports;  for  more  than  ' 
a  qnarter  of  a  century  his  contributions  having  been  most  noteworthy. 
To  him  we  owe  very  extensive  collectioDS  illastrating  the  life  and  work 
of  the  Indians  of  Paget  Sonnd,  as  also  everything  relating  to  the  fish- 
eries of  that  region,  whether  proseeated  by  the  savage  or  the  white  man. 
The  aboriginal  fishery  implements  collected  by  Mr.  Swan  and  exhibited 
by  the  TJnit«d  States  at  Berlin  and  London  attracted  Jtery  great  atten- 
tion. 

During  the  past  year  the  Institution  was  enabled,  by  the  appropria- 
tion for  the  prosecution  of  ethnological  researches,  to  send  Mr.  Swan 
(HI  an  extended  exploration  of  the  Qneen  Charlotte  Islands — a  region 
of  which  but  little  has  hitherto  been  known.  Such  is  the  ease  of  com- 
manication  with  Alaska  and  the  adjacent  regions  at  the  present  time, 
and  such  the  extent  of  travel  iu  that  direction,  that  objects  of  native 
manufacture,  whether  prehistoric  or  modem,  are  becoming  extremely 
scarce  and  very  costly.  As  these  characteristics  increase  day  by  day, 
there  is,  of  conrse,  no  time  to  be  lost  in  securing  that  complete  repre- 
sentation requir^  fitr  the  service  of  the  National  Maseum  in  Wash- 
ington. 

Fortunately  for  this  object,  the  Queen  Charlotte  Islands  have  been 
more  oat  of  the  way  of  travel,  and  much  less  well  known ;  and  Ur. 
Swan,  with  the  hearty  cooperation  of  officers  of  the  Hudson's  Bay 
Company,  especially  of  Mr.  George,  was  able,  at  reasonable  rates,  to 
secure  a  collection  of  extraordinary  magnitude  and  interest.  This,  fill- 
ing some  thirty  boxes,  has  reached  Washington,  and  is  now  being  cata- 
logued and  arranged.  It  Inclndes  a  fbll  series  of  everything  relating 
to  the  life  and  customs  of  the  Indians,  and  especially  to  the  modes  and 
results  of  their  fishing,  which  of  course  constitute  a  very  prominent 
feature  in  their  life. 

One  of  the  most  important  results  of  Mr.  Swan's  work  was  the  dis- 
cover? of  the  use  of  a  fish  of  great  food  valne,  known  as  the  Beshowe, 
or  black  cod.  This  is  the  Anoplopoma  finUma  of  ichthyologists,  and 
is  in  no  way  related  to  the  cod,^  although  improperly  so  called.  It 
is  an  extremely  abundant  fish,  easily  caught,  and  when  salted  keeps 
wen,  and  is  very  palatable.  Specimens  sent  by  the  United  States  Fish 
Commission  to  Boston  were  smoked  and  pronounced  to  be  superiw  to 
the  halibut  similarly  treated.  It  is  not  improbable  that  an  extensive 
eastern  demand  can  be  established  for  this  fish. 

Capt  Charles  Beodire,  whose  official  co-operation  in  the  work  of  the 
Smithsonian  Institution  has  been  already  referred  to,  has,  during  the 
;e«r,  made  some  interesting  collections  at  Fort  Etamatb  and  forwfuded 
them  to  the  Institation.  ~  ■ 
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California. — As  usual,  the  collections  from  Oaliforuia  have  been  of 
Diucb  importance,  and  funiish  material  not  only  for  tbe  reaervo  collec- 
tions of  the  National  MusAnm,  hat  also  for  diBtribation  and  exchange. 

The  most  important  collection  was  furnished  by  Mr.  Charles  H.  Town- 
send,  an  employ^  of  tbe  United  States  Fish  Gommiasion  at  the  salmon 
hatchery  on  the  McCloud  Biver.  Large  collections  of  birds  and  their 
eggs,  skins  of  mammals,  specimens  of  reptiles  and  fishes,  fossil  re- 
mains, &c.,  have  all  Iteen  sent  in  large  qoantity,  fiimisfaing  the  means 
for  an  elaborate  monograph  of  tbe  animal  productions  of  Shasta  Goanty. 
Mount  Shasta  it^lf  waa  visited,  and  the  distribution  of  animal  life 
carefully  noted.  Mr,  Livingston  Stone,  who  bas  charge  of  the  salmon 
hatchery,  also  made  some  important  contribatiouu. 

From  Mr.  J.  J.  McLean,  Signal  Service  observer  at  Caj^e  Mendocino, 
were  received  some  very  desirable  collections ;  and  Mr.  B.  E.  0.  Stearns 
also  furnished  large  numbers  of  antiquities,  as  well  as  of  recent  shells. 

Lower  {'alifomia,  Arizona,  and  Sew>  Mexico. — The  exploratious  of  this 
region  by  tbe  several  correspondents  of'  the  Institution  have  fiimished 
some  valuable  matter,  especially  the  gatherings  of  Mr.  L.  Belding  iu 
the  vicinity  of  tbe  Gnlf  of  California. 

Nearly  a  quarter  of  a  centnrj'  ago  Mr.  John  Xantus,  an  accomplished 
naturalist  and  collector,  prosecuted  an  extended  exploration  to  Cape 
Saint  Lucas  and  the  southern  end  of  tbe  Gulf  of  California,  in  the  in- 
terest of  the  Smithsonian  Institution.  The  additions  made  by  that 
gentleman  to  our  knowledge  were  of  tbe  utmost  interest  and  impor- 
tance. 

Since  then  almost  notbiug  has  been  done  in  that  regiou  until  iu  1B81, 
when,  at  the  saggesriou  of  the  Institution,  Mr.  L.  Beldiug,  of  Califor- 
uia,  nudrrtook  to  revisit  the  same  regiou,  with  a  view  of  ascertaiuiug 
what  changes,  if  any,  bad  occurred  since  the  time  of  Mr.  Xautus,  and 
whether  any  additional  facts  or  species  could  be  obtained. 

Starting  on  bis  mission  in  1881,  Mr.  Belding  was  occupied  at  La  Paz 
fur  about  three  months,  from  the  middle  of  December  to  the  middle  of 
March,  making  side  trips  to  Espiritu  Santo  and  other  points  iu  the 
vicinity. 

He  then  proceeded  to  Cape  Saint  Lucas  by  steamer,  and  from  there  to 
San  JoB^,  where  he  remained  nntil  May  18,  with  occasional  excursions 
to  Miraflores,  after  which  be  returned  to  California. 

During  this  time  Mr.  Beldiug  gathered  a  great  mauy  extremely  ac- 
ceptable specimens,  which  were  duly  transmitted  to  tbe  Smithsonian 
Institution.  He  ascertained  that  most  of  the  species  which  were  fonud 
by  Mr.  Xantus,  and  supposed  to  be  pecnlinr  to  Cape  Saiut  Lucas,  bad 
quite  an  extended  distribution  nortbwai-d,  although  he  was  unable  to 
define  exactly  their  limitations. 

His  collections  included  all  kiuds  of  animals,  even  to  the  muriue 
invertebrates,  some  plants,  and  some  very  intereating  archieological 
objects.  ,        C~.iHl^lc 
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During  a  gooil  {tart  of  the  time  his  hands  were  disabled  by  contact 
with  the  Bpiues  of  the  cactns,  and  he  was  conseqnently  unable  to  ose 
them  in  propariDg  skios  of  birds  to  tbe  extent  be  desired. 

Mr.  Belding  revisited  Lower  Oalifoniia  in  1882-'83,  arriring  at,  tiuaj- 
mas  on  December  7,  during  which  time  he  collected  extensively  in  the 
vidoity. 

From  La  Paz  he  went  to  San  Jos6  del  Cabo,  and  then  proceeded 
to  Lagaana  for  the  purpose  of  making  explorations  in  the  Victoria 
Moantain. 

On  Febmary  15,  having  been  joined  by  Dr.  Ten  Cate,  a  naturalist 
acting  in  behalf  of  the  museums  of  Leyden,  Holland,  and  who  bad 
previonuly  been  in  Washington,  he  proceeded  to  a  point  about  50 
miles  north  of  San  Jo84,  in  search  of  aboriginal  ruins  as  well  as  of  objects 
of  uat4iral  history.  They  explored  the  region  pretty  thoroughly,  and 
ascended  the  mountain,  4,500  feet  in  height. 

in  the  beginning  of  March  the  two  gentlemen  again  started  from  La 
Paz  to  various  points  on  the  coast,  among  them  Ballena,  Las  Paritaa, 
San  Antonio,  San  Jacinto,  &c.  In  the  course  of  the  expedition  they 
found  some  aboriginal  remains  of  much  interest',  of  which  series  were 
rollected  and  sent  to  Washington. 

Among  the  aboriginal  remains  were  some  curiously -marked  rock 
paintings,  which  attracted  much  interest. 

On  March  23  Mr.  Belding  returned  to  Guaymas,  from  which  point  he 
was  obliged  by  illness  to  return  home  to  California. 

Mr.  Emerich,  of  Guaymas,  has  also  laid  the  Institution  under  obli- 
gatioQS  by  transmitling  a  collection  of  stone  implements  of  very  re- 
markable character,  and  from  some  regions  previously  unrepresented. 

Mr.  H.  H.  Rosby  has  completed  his  jiroposed  explorations  in  Art- 
lona,  especially  in  connection  with  its  botany.  A  series  of  his  collec- 
tions has  been  furnished  the  National  Museum,  as  also  a  coUectioD  of 
photographs  representing  the  geological  and  archaeological  features  of 
the  conntF}'. 

From  the  remaining  portions  of  tbe  United  States,  collections  have 
been  received  from  many  poluts,  and  representing  more  or  less  valua- 
ble material  in  arcb sol ogy,  natural  history,  miueralogy,  and  geologj*. 
These  will  all  be  duly  noted  in  the  report  of  the  assistant  director, 
Mr,  Goode. 

Parties  of  the  Geological  Survey,  under  M^or  Powell,  have  secured 
an  immense  number  of  specimens — those  of  fossils  and  rocks  by  tbe 
loD.  Tbe  extensive  collections  in  anthropology  made  by  Mr^  James 
'Stevenson  iu  New  Mexico  have  not  yet  been  received. 

A  large  collection  of  fossils,  reptiles,  and  fishes  bas  been  furnished 
by  Mr.  George  Stolley,  of  Aastlo,  Tex. 

Dr.  Sbufeldt,  of  the  Army,  while  stationed  at  Jackson  Barracks,  near 
New  Orleans,  devoted  himself  to  the  complete  exploration  of  the  nat- 
ural history  of  that  region ;  bis  collections  being  especially  rich  in  rep-j  ^ 


22  BePORT  O^  TfiE  SBCltEtAST. 

tiles,  fishes,  and  insecte.  He  also  secoied  some  desirable  objects  team 
the  monods  in  the  vioinity. 

Mr.  A.  A.  Bobinsoii,  chief  eu^neer  of  the  Atchison,  Topeka  and 
tjanta  F6  Bailway,  presented  eighteen  boxes  of  samples  of  the  baildiug 
stones  found  along  the  line  of  the  railvay  mentioned,  constituting  a 
very  important  addition  to  the  bailding  stone  department  of  the  Ka- 
tional  Mnseom. 

An  almost  equally  valuable  colleotiou  of  bailding  stones  from  Xorth 
.Carolina  was  presented  by  Professor  Kerr. 

'  Additional  collections  of  fossils,  boues,  &c.,  were  thrnished  by  Hr. 
Crooks,  of  New  Iberia,  La. 

The  Atlantic  teaboard. — From  the  Atlantic  coast  of  the  United  States 
the  most  important  collections  have  been  those  of  the  United  States 
Fish  Commission,  and  especially  from  the  work  of  the  steamer  AU>a- 
troM.  These  embrace  a  vast  variety  of  animal  species  for  the  most 
part  taken  ib  depths  down  to  3,000  fathoms.  Over  thirty  new  species 
of  deep-sea  fishes,  of  remarkable  character,  were  obtained  during  the 
season.  It  is,  of  course,  understood  that  the  main  researches  into  the 
temperatures,  depths,  salinity  of  wat«r,  and  other  indications  were  car- 
ried on,  as  well  hs  the  collection  of  specimens. 

A  most  important  researoh  into  the  natural  history  of  the  Atlantic 
coast  of  the  United  States  has  been  carried  on  by  the  Institution  with 
the  co-operation  of  Mr.  8.  T.  Kimball,  Superintendent  of  the  Life-Sav- 
ing  Service.  In  the  early  part  of  the  year  circulars  from  the  Institu- 
tion were  distributed  by  Mr.  Kimball,  which  usked  for  telegraphic 
notification  of  the  occurrence  or  capture  of  any  remarkable  marine  ani- 
mal, and  its  careful  preservation  until  word  could  be  received  f^m  the 
Institution  in  regard  to  it. 

The  arrangement  made  by  the  Superintendent  of  the  Life-Saviog 
Service,  early  in  the  year,  for  the  telegraphic  announcement  to  the 
Smithsonian  Institution,  of  the  stranding  of  marine  animals  has  already 
been  productive  of  important  results.  The  series  of  specimens  thus 
for  received  is  in  every  way  remarkable,  and  should  the  system  continue 
to  be  so  productive  it  is  impossible  to  say  what  good  may  not  result  to 
zoSlogy.  The  fir8tsi>ecimenre«eived  was  that  of  a  shai'k  [Paeudotrutcit 
microdon)  from  station  Xo.  10,  at  Amagansett,  if.  Y,,  Mr.  Josbna  B. 
Eklwards,  keeper.  This  species  ha4l  hitherto  been  captured  only  off 
the  coast  of  Portugal,  and  its  discovery  in  our  waters  was  a  matter  of 
great  iuterest  to  American  ichthyologists.  The  only  specimen  known 
to  be  pveservcd  besides  this  one  is  the  type  of  the  species. 

Shortly  after  this  shark  was  received  a  still  more  remarkable  animal 
was  announced  from  station  No.  8,  at  Spring  Lake,  New  Jersey,  Mr. 
Henry  S.  Howland,  keeper.  This  was  a  pigmy  sperm  whale,  entirely 
new  to  the  North  Atlantic,  and  apparently  new  to  science  as  well.  It 
has  been  piovisionally  named  Kogia  Ooodei. 
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Fev  specimena  of  this  geoDB  have  ever  been  collected,  and  these  from 
the  must  remote  parts  of  the  globe,  some  ^m  !few  Zealand,  and  ose 
from  MazatlaD  at  the  entrance  of  the  Gulf  of  Califoruia.  These  animals 
resemble  the  great  sperm  whale,  to  which  they  are  closely  related,  bat 
do  not  seem  to  attniu  a  length  of  more  than  nine  or  ten  feet,  and  are 
tmly  the  pygmies  of  tbeir  race.  The  New  Jersey  specimen  was  pecu- 
liarly ioterestiDg  in  that  it  was  a  female  with  yoang.  In  dissecting 
the  animal  a  fcetos  fblly  three  feet  long  was  found,  which  is  probably 
the  first  ever  seen  by  the  naturalist. 

The  enthusiasm  aroused  by  the  arrival  of  this  specimen  had  scarcely 
abated  when  the  stranding  of  another  cetacean  wus  announced  from 
station  No.  17,  at  Barnegat  City,  N.  J.,  Hr.  J.  H.  Itidgway,  keeper. 
This  remarkable  animal  floated  in  upon  the  tide  and  was  secured 
by  Mr.  Bidgway  and  his  crew  after  considerable  exertion.  The  cura- 
tor of  mfunmals  and  an  assistant  were  dispatched  from  the  Kational 
Hnsenm,  and  a  cast  of  the  extmor  was  made  and  the  skeleton  prepared 
for  shipment  to  Washington.  As  the  huge  animal  lay  upon  the  sand, 
theqnestioD  of  its  identity  proved  quite  a  puzzling  one  to  the  zoologist 
who  viewed  it,  but  when  the  skull  was  cut  out,  it  was  at  once  apparent 
that  the  animal  belonged  to  the  whales  known  as  the  Ziphioids,  and 
probably  to  the  species  Zipkiua  eaviroatris,  an  animal  for  which  no  com- 
mon name  exists,  but  which  may  be  termed  a  bottle-nosed  whale.  It 
is  probably  the  second  specimen  ever  taken  on  tbe  coast  of  the  United 
•States.  Ziphioid  whales  have  a  most  Interesting  history.  In  ages 
post  they  were  very  abundant,  perhaps  as  much  so  as  the  common  por- 
poises of  to-day,  but  at  present  only  stragglers  are  found  in  remote 
quarters  of  the  globe.  It  wonld  seem  as  if  they  were  but  the  surviv- 
ing relics  of  a  great  race  which  sprang  into  existence,  reached  the 
maximum  of  its  abundance,  and  declined  long  ages  before  man  ap- 
peared on  earth. 

Froqi  the  station  No.  25,  at  Fire  Island,  New  York,  Mr.  Daniel  S. 
Hnbbu^,  keeper,  and  the  station,  No.  37,  at  Turtle  Out,  New  Jersey, 
Hr.  Uriah  Gresse,  keeper,  came  two  specimens  of  a  porpoise,  which, 
unlike  the  cetaceans  which  have  been  already  referred  to,  is  of  common 
occurrence  on  our  Atlantic  coast  and  is  probably  also  represented  in 
European  waters.  The  casts,  however,  wbicli  the  National  Museum  was 
enabled  to  make  arc  probably  the  first  of  the  species  iu  any  museum 
in  the  coontry,  and  with  the  skeletons  which  were  preserved  form  an 
excellent  basis  for  comparison  with  other  forms.  Tbe  animal  is  com- 
monly known  as  the  bottle-nose  dolphin,  and  is  identical  with  or  closely 
allied  to  the  species  TmniopB  truncatua. 

In  addition  to  the  shark  previously  mentioned,  several  peculiar  and 
interesting  fishes  have  been  received.  Amonf  these  is  a  listi  known  as 
th«  **star  gazer"  [AstroBeopua  anopltu)  from  station  No.  6,  nt  Deal's 
Island,  North  Carolina,  Mr.  Malachi  Corbel,  keeper.    The  "  star  gazer" 
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Is  a  gouthem  species  which  occasionfUIy  strays  northward  as  far  as 
Cape  Cod,  bat  it  is  very  rare  in  museams.  A  very  closely  allied  species 
{AeMtgeopnt  y-grceoum)  is  said  to  possess  electrical  powers  in  life. 

From  station  No.  2,  at.  Point  Jadith,  Rhode  Island,  Mr.  Herbert  H. 
Knowles,  keeper,  was  received  a  specimen  of  the  "lunipflah,"  The 
"liunpfish"  as  a  rale  is  an  inhabitunt  of  colder  waters  tJian  that  in 
which  it  was  found.  The  "flute  mouth"  (Fistularia  serrata),  fbom  the 
same  station,  is  a  very  rare  s)>ecies  on  onr  coast.  The  angel-flsb  {Pom- 
aeanthvs  aureus)  taken  at  Barnegat  Oity,  N.  J.,  bas  not  been  known 
hitherto  north  of  Florida. 

In  several  cases,  too,  the  keepers  of  the  light-houses  have  rendered 
services  similar  to  those  of  the  officers  of  the  life-saving  stations,  nota- 
bly Mr.  Burnham,  of  the  Cape  Canaveral  light -hoase,  who,  at  tberequest 
of  General  O.  E.  Babcock,  light-house  iusi>ector,  collected  the  skulls  and 
bones  of  a  large  number  of  speriD  whales,  and  transmitted  them  to  the 
Institution.  The  keeiierof  tlie  light-house  at  Moaomoy  Point,  on  Cape 
Cod,  enabled  the  Institution  to  secure  the  first  specimen  recorded  on  the 
coast  of  the  United  States  of  the  small  fin-backed  whale,  Baleenoptera 
roBirata. 

jT/exico.— Since  the  completion  of  the  railway  lines  on  the  southern 
bonier  of  the  United  States,  and  extending  into  Mexico,  access  Iiha 
been  easy  to  an  extremely  interesting  region  hitherto  more  or  less 
inaccessible,  and  several  parties  have  asked  and  obtained  assistance 
of  the  Smithsonian  Institution  in  carrying  on  their  researches.  Among 
these  Mr.  H.  H.  Kusby,  of  New  Jersey,  with  quite  a  large  party,  visited 
various  parts  of  Mexico  and  Arizona,  more  particularly  in  search  of 
botanical  novelties.  He  made  a  large  collection  of  photographs  of  the 
ancient  ruins,  of  which  a  series  has  been  presented  to  the  National  Mu- 
seum. The  facilities  extended  by  the  Institution  consisted  principally 
lu  the  way  of  free  passes,  obtained  especially  for  the  occasion,  and  of 
transportation  of  specimens  &om  various  points  to  Wachingtoo. 

Another  expedition  ot  a  similar  character  has  been  arranged  for  dar- 
ing the  year,  under  the  direction  of  Mr.  0.  G.  Friugle,  of  Charlotte,  Vt. 
This  geutleuian,  who  is  well  known  as  a  botanist,  will  visit  Northern 
Mexico,  and  in  return  for  the  facilities  extended  him  by  the  Institution 
will  supplj'  a  series  of  his  duplicates. 

Yucatan. — Mr,  George  F.  Gaamer,  formerly  of  Santa  F6,  N.  Mes., 
but  more  recently  of  Kansas  City,  Mo.,  resided  for  a  number  of  years  iu 
Yacatan,  engaged  for  the  most  part  iu  making  collections  of  specimens 
of  natural  history.  He  retnrned  to  New  York  with  a  large  collection, 
especially  of  birds,  many  of  which  proved  to  be  of  new  species.  Mr. 
Guuiner  has  recently  been  appointed  United  States  consular  agent  at 
Campeche,  to  which  point  he  will  proceed  early  in  the  coming  year,  and 
it  is  hoped  to  secure  his  services  in  completing  the  collections  of  the  nat- 
ural history  of  Yucatan  already  iu  possession  of  the  National  Musenm. 
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Ventral  Ameriea. — By  for  the  most  important  collections  received 
from  this  region  is  tbe  series  of  casts  from  eqaeezes  taken  by  Mr.  Ohar- 
nay  in  the  coarse  of  bis  explorations  of  Mexico  and  Central  America, 
prosecuted  largely  at  tbe  expense  of  Mr.  Pierre  Lorillard,  of  New  York. 
It  is  well  known  tbat  Mexico  and  several  States  of  Central  Ameritia 
prohibit  absolately  tbe  removal  fhim  their  bdrdere  of  native  antiquities, 
and  it  has,  therefore,  become  almost  impossible,  even  as  a  smuggling 
operatiou,  to  take  away  any  bat  the  sm^ler  and  more  portable  objects. 
Mr.  Charnay,  however,  was  permitted  to  copy  what  he  pleased,  and  in 
tbe  vicinity  of  the  ruins  of  Paleoqae,  nzmal,aDd  other  localities  he  suc- 
ceeded in  obtaiuittg  the  material  with  which,  on  his  return  to  Paris,  he 
made  two  sets  of  casts.  Of  these,  one  became  the  property  of  tbe 
French  Government,  and  the  other  of  Mr.  Lorillard,  who  kindly  trans- 
ferred it  to  the  National  Maseum,  aud  paid  the  expenses  of  a  saitable 
pentoii  to  accompany  the  specimens  from  Paris  to  Washington,  and  to 
erect  them  in  a  room  assigned  for  the  parpom*.  This  room  has  been 
msule  the  depository  of  all  other  collectious  of  a  sinniar  character  from 
the  same  region.  These  include  a  large  nnmber  of  statues  obtained 
along  the  line  of  tbe  Costa  Bica  Railroad,  and  supplied  by  Mr.  Minor 
C.  Keith,  engineer  of  tbe  road.  Stataee  obtained  in  the  same  region 
have  also  been  supplied  by  Mr.  Natting  and  Mr.  Harrington. 

A  very  important  exploration  of  Central  America,  carried  on  under 
the  direcdon  of  the  Institation,  was  condacted  by  Prof.  Charles  H.  Gil- 
bert and  Mr.  C.  C.  Nutting,  both  aided  in  every  possible  way,  first  by 
the  issue  of  free  passes  on  tbe  part  of  the  Pacific  Mail  Steamship  Oom- 
pwiy,  and  then  by  the  hearty  co-operation  of  Capt.  John  M.  Dow,  the 
agent  of  tbat  company  at  Panama.  Mr.  Gilbert  devoted  himself  to  the 
Btody  of  the  ichthyology  of  the  two  shores  of  the  isthmus,  and  collected 
» laxge  Dnmber  of  species,  inclading  many  new  to  science.  These  were 
by  permission  taken  to  tbe  State  University  at  Bloomington,  Ind., 
where,  unfortunately,  they  were  nearly  all  destroyed  by  the  disastrous 
Sre  in  which  the  museum  of  tbe  university  was  consumed. 

Mr.  Nntting's  work  was  prosecuted  mainly  in  Costa  Bica,  and  he 
brought  back  a  valuable  collection  of  birds  and  other  objects,  as  well  as 
■mne  extremely  interesting  antiquities.  Among  these  was  a  large  stone 
image,  neariy  perfect  in  its  character.  His  most  important  acquisitions 
were  made  on  the  San  Jaan  Biver,  at  which  point  six  new  species  of 
birds  wu«  secured. 

Hr.  J.  C.  Zeledon,  of  San  Jos^,  Costa  Bica,  also  fbmisbed  a  continu- 
ation  of  the  results  of  his  extensive  explorations  into  the  natural  history 
of  his  native  country. 

A  large  collection  of  pottery,  stone  implements,  and  some  of  metal, 
made  in  Chiriqui,  by  Mr.  James  McNeill,  was  received  by  the  Institu- 
tion daring  the  year. 

Tbe  services  of  the  United  States  Government  were  invoked  by 
Oiiotemala  in  the  selection  of  an  astronomer  to  take  charge  of  the  mn- 
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ning  of  a  boaodary  line  between  that  conntry  and  Mexico,  and  to  rep- 
resent it  officially  on  that  occasioo.  Prof.  Miles  Eock,  of  the  Washing- 
twi  Observatory,  was  selected  for  the  position  in  question,  and  kindly 
ofl'ered  bis  serrices  to  the  Institution  in  auy  practicable  way  that  might 
be  designated. 

As  it  is  believed  that  the  region  to  be  traversed  by  the  oommissiou 
contains  many  interesting  archsological  remains.  Professor  Bock  waa 
requested  to  secure  photographs  or  drawings  of  as  many  of  these  as 
possible,  as  well  as  to  obtain  any  portable  specimens.  To  this  he 
kindly  assented,  and  on  his  departore,  in  mid-summer,  he  carrietl  with 
him  a  photographic  outfit,  furnished  by  tbe  Institntion.  Much  is  ez-  ■ 
pected  from  Professor  Bock's  labors,  as  he  is  an  accomplished  specialist, 
as  well  aa  being  versed  in  photographic  manipulation. 

South  America. — Xot  much  material  of  importance  has  come  to  band 
from  Sonth  America,  with  the  exception  of  a  large  collection  of  rare 
and  remarkable  Peruvian  pottery,  presented  by  Mr.  W.  W.  Evans. 
Lieutenant  Yery,  of  tbe  Navy,  also  furnished  some  specimens  ftam 
Patagonia. 

Japan,  China,  and  Oorea. — In  previous  reports  reference  has  been 
made  to  the  important  work  prosecuted  by  Mr.  P.  L.  Jony  in  Ohina,  a 
region  first  visited  by  him  in  connection  with  the  service  of  the  United 
States  steamer  Palos.  After  the  completion  of  his  engagement  on  the 
Polos,  Mr.  Jouy  remained  in  Japan,  where,  with  the  kind  aid  of  Messrs. 
Owston,  8now  &  Co.,  he  was  enabled  to  prosecute  his  explorations  in 
certain  little-known  portions  of  the  empire.  Tbe  collections  sent  by 
him  relate  to  all  branches  of  zodlogy  as  well  as  to  archseology,  aud  have 
proved  to  be  of  extreme  interest.  Through  his  exertions  the  Ifatiuual 
Museum  now  posdesses  very  good  collections  of  the  birds  of  Japan,  the 
fishes,  in  large  part,  having  previously  been  received  through  the  nm- 
senm  at  Tokio. 

On  the  opening  of  interconrse  with  Corea,  Mr.  Jouy  accompanied 
Minister  Foster,  and  was  enabled  to  obtain  tlacilities  for  further  re- 
search, the  results  of  which  have  not  been  received.  Ensign  Bemadou, 
%ne  of  the  naval  officers  detailed  by  the  Department  for  service  in  the 
National  Museum,  volunteered  for  service  in  Gorea,  and  was  ordered 
thither  by  the  Department,  to  prosecute  bis  explorations  nnder  the 
auspices  of  tbe  Smithsonian  Institution.  Well  iraiued  in  chemistry, 
mineralogy,  and  geology,  Mr.  Bemadou  expects  to  make  some  imjmr- 
tant  researches  iu  those  branches,  as  well  as  in  anthropology  and  gen- 
eral natural  history. 

Ol3ier  Countries. — The  collections  from  the  other  parts  of  the  globe 
havenotbeenof  much  importance,  in  view  of  the  fact  that  the  Instita- 
tiou  occupies  itself  but  little-in  explorations  in  the  Old  World,  believing 
that  this  is  best  done  by  ageiicifs  in  Europe,    ('ollecttons  iu  materia 
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medica  have  been  received  ttom  the  GoveniiDeat  anthorities  in  Cul- 
CQtta  and  Madras,  as  also  from  the  directors  of  the  mnseam  at  Kurra- 
cbee,  in  India. 

DnriDg  the  performance  of  his  liinctions  as  Fishery  Commissioner  to 
the  London  Fishery  Exhibition,  Mr.  Goode,  Assistant  Director  of  the 
NatioDal  Museum,  obtained  a  namber  of  desirable  collectious  in  ex- 
change, and  these  have  added  materially  to  oar  knovledge,  especially 
of  the  ichthyology  of  Europe. 

PUBLIOATIONB. 

Smithaonian  Contributions  to  Knowledge. — Daring  the  past  year  a  me- 
moir was  published  belonging  to  the  qnarto  series  of  Smithsonian  pub- 
lications, entitled  "  On  the  contents  of  a  bone-cave  in  the  island  of  An- 
goilla  <  West  Indies)."  By  Edw.  D.  Cope.  It  gives  a  description  of  the 
foesU  vertebrates,  shells,  and  also  of  tlie  indications  of  human  occupa- 
tion discovered  during  the  excavation  of  a  cave  in  the  West  Indian 
ishmd  of  Angnilla. 

The  remains  were  lirst  discovered  in  1868,  and  brief  notices  of  tbem 
made,  bat  the  publication  of  a  fall  account  was  delayed  in  the  hope 
that  other  objects  might  be  added  to  the  collection.  The  memoir  was 
aabmitted  to  tlie  InstitntioD  in  1878,  but  the  other  works  in  progress 
prevented  its  publication  nntil  last  year. 

The  importance  of  the  subject  is  shown  by  the  fact  that  it  is  the  first 
investigation  of  the  life  of  the  cave  age  in  the  West  Indies;  that  i£  gives 
the  first  reliable  indication  of  the  period  of  submergence  and  hence  of 
separation  of  the  West  Indian  islands ;  that  it  furnishes  the  first  evi- 
dence as  to  the  antiquity  of  man  iu  the  West  Indies,  and  that  it  de- 
scribes some  very  peculiar  forms  of  animal  life  not  previously  known. 

The  paper  consists  of  34  pages,  and  contains  6  plates,  with  105  fig- 
ures, the  itlastrations  being  made  particalarly  full  on  account  of  the 
archffiological  interest  attaching  to  those  animals  which  were  probably 
the  contemiKtraries  of  the  earliest  men  of  tropical  America. 

SMithaonian  Mi»<xllaneovs  CoUectiong. — For  several  years  past  the  In- 
Htitation  has  expended  a  couBiderable  portion  of  its  publishing  fund  in 
r^rodacing,  iu  the  Smithsonian  Miscellaneous  Collections,  the  Bulle- 
tins and  Proceedings  of  the  National  Mnseum  ;  as  also  the  Proceedings 
of  the  Philosophical,  Anthropological,  and  Biological  Societies  of  Wash- 
ington, this  being  considered  strictly  germane  to  the  plan  of  the  Institu- 
tion and  representing  both  divisions  of  its  fiinctiona — the  increase  and 
the  diffosion  of  knowledge.  The  stereotype  plates  are  furnished  freeof 
cost,  leaving  only  the  press-work  and  paper  to  be  provided  for. 

By  publishing  these  works  iu  the  series  of  Smithsonian  Miscellaneous 
Coilections  they  are  placed  in  all  the  principal  libraries  and  establish- 
meuta  fbr  research  throughout  the  world ;  the  cost  to  the  Institution 
being  simply  that  of  press-work  and  pai>er.  This  is  the  only  ntode  by 
which  ample  publication  can  be  secured.  iI^H^qIc 
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Four  volames  of  tbis  series  bare  been  gathered  and  pablished  during 
the  yenr,  some  of  the  constitnent  papers  of  whiuh  (it  is  to  be  aD(lenil<M>d) 
had  been  previously  issned  separately. 

Volatoe  XXIV  contains  bnt  ooe  article,  and  comprises  in  all  1,081 
pages.  The  article  is  entitled  "Synopsis  of  the  Fiehes  of  North  Amer- 
ica."   By  David  8.  Jordan  aod  Charles  H.  Gilbert.    1882.   8vo.    1074  pp. 

Volume  XXV  coDtains  five  articles,  comprising  in  all  786  pages. 
Article  1,  "  Bulletin  of  the  Philosophical  Society  of  Washingtou,"  Vol. 
IV,  October  9,  ISSU,  to  Jnne  11,  1881.  8vo.  1883.  189  pp.  Article  2, 
"Bulletin  of  the  Philosophical  Society  of  Washington,"  Vol.  V,  Octo- 
ber 8,  1881,  to  Dec«mber  16,  1882.  8vo.  1883.  189  pp.  Article  3, 
" Transactions  of  the  Anthropological  Society  of  Washington,"  Vol.  I, 
Febraary  10, 1879,  to  January  17, 1882..  8vo.  1882.  142  pp.  Article  4, 
"Abstract  of  Traosactious  of  the  Anthropological  Society  of  Washing- 
ton," from  March  4,  1879,  to  January  18,  1881.  8vo.  1883.  150  pp. 
Article  5,  "  Proceedings  of  the  Biological  Society  of  Washington  (with 
the  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  la,  1882},"  Vol.  I,  November  19, 1880,  to  May  26, 1882.  8vo.  1883. 
110  pp. 

Volume  XXVI  contains  four  articles,  comprising  in  all  867  pages, 
with  70  iUnstratious.  Article  1,  "The  Toner  Lectare,  No.  VII,  Sog- 
gestions  for  the  Sanitary  Drainage  of  Washington  City."  By  George  E. 
Waring,  jr.  8vo.  June,  1880.  26  pp.  Article  2,  "List  of  Foreign 
Correspondents  of  the  Smithsonian  Institution,  corrected  to  January, 
]882.''  8vo.  April,  1882.  174  pp.  Article  3,  "Additions  and  Correc- 
tions to  the  List  of  Foreign  Correspondents,  to  January,  1883."  8vo. 
1883.  56  pp.  Article  4,  "  Classification  of  the  Coleoptera  of  North 
America."  By  John  L.  Le  Conte  and  George  H.  Horn.  8vo.  1883. 
605  pp. 

Volume  XXVII  contains  four  articles,  comprising  in  all  815  pages. 
Article  1,  "The  Constants  of  Nature,  Part  IV,  Atomic  Weight  Deter- 
niinatioDs ;  a  Digest  of  the  Investigations  pablished  since  1814."  By 
George  F.  Becker.  8vo.  1880.  152  pp.  Article  2,  "The  Constants  of 
Nature,  Part  V,  a  Recalculation  of  the  Atomic  Weights."  By  Frank 
Wigglesworth  Clarke.  8vo.  1882.  293  pp.  Article  3,  "Catalogue  of 
Publications  of  the  Smithsonian  Institution  (1846-1882),  with  an  Alpha- 
betical Index  of  Articles  in  the  Smithsonian  Contributions  to  Knowl- 
edge, Miscellaneous  Collections,  Annual  Reports,  Bulletins  and  Proceed- 
ings of  the  U.  S.  National  Museum,  and  Betmrt  of  the  Bureau  of  Eth- 
nology."   By  William  J.  Bhees.    8vo.     1882.    342  pp. 

The  separate  papers  under  this  class  published  during  the  year  are 
tlxe  following; 

No.  479.  The  Report  of  the  Secretary  of  the  Smithsonian  Institution, 
for  the  year  1881,  to  the  Board  of  Regents  of  the  Institution.  This  was 
not  actually  pablished  till  1883.     It  is  an  octavo  pamphlet  of  53  pp. 

No.  480.  "Classified  List  of  Publications  of  the  Smithsonian  Institu- 
tion."  avo.   24  pp.  ,;   Couple 
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No.  481.  "  HisceUaueoQS  Papers  relating  to  Anthropology,"  from  the 
Annual  Report  tor  1881.    8vo.    160  pp. 

No.  482,  also  from  the  Beport  for  1881,  on  "Tnokahoe,  or  Indian 
Bread,''  by  Prof.  J.  Howard  Gore,  was  noticed  in  the  Beport  for  1882 
(pp.  23,  24),  bnt  wsfl  not  actaally  iasaed  till  the  spring  of  1883  8vo. 
15  pp. 

Nob.  483,  484,  485,  486, 487,  and  488.  Accounts  of  Progress  in  Astron- 
omy, Meteorology,  Physics  and  Chemistry,  Botany,  Zoology,  and  An- 
thropology, for  the  year  1881,  were  oot  published  till  1883. 

No.  490.  '^Additions  and  Corrections  to  the  List  of  Foreign  Corre- 
spondents, to  January,  1883."    8vo.    56  pp. 

No.  491.  "Beport  of  the  National  Maseum  Building  OommiBsion,  and 
of  the  Arohiteots,  January,  1882."    8  vo.     10  pp. 

No.  498.  "  Bnlletin  of  the  Philosophical  Society  of  Washington,  Vol. 

IV,  October  9, 1880,  to  Jnne  11, 1881."    8vo.     189  pp.    lUustiated  with 
1  map  and  2  plates. 

No.  490.  "  Proceedings  of  the  Biological  Society  of  Washington  (with 
Ibe  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  12,  1882),  Vol.  I,  November  19,  1880,  to  May  26,  1882."  8vo. 
110  pp. 

No.  602.  "Abstract  of  Transactions  of  the  Anthropological  Society 
of  Washington,  friim  March  4, 1879,  to  January  18, 1881."    8to.    150  pp. 

No.  503.  "  Bulletin  of  the  Philosophical  Society  of  Washington,  Vol. 

V,  October  8,  1881,  to  December  16, 1882."    8vo.    189  pp.    Illustrated 
with  2  maps. 

No.  507.  The  "■  Clagsifioation  of  Coteoptera  of  North  America,"  by  Drs. 
J.  L.  Le  Conte  and  George  H.  Horn  (referred  to  in  the  Isst  report), 
has  been  published  daring  1883.  The  first  edition  of  this  work  was 
published  in  1861-'62,  and  ended  with  the  Cerambycidse.  Within  the 
last  twenty  years  not  only  have  the  collections  of  Coleoptera  largely 
increased,  bat  many  new  genera  have  been  discovered.  The  authors 
have  carefully  examined  all  the  new  material,  studied  all  the  works  by 
foreign  authors,  and  now  present  this  volume  as  combining  all  the 
hteratnre  of  the  subject.  Its  value  is  much  increased  by  the  addition 
of  a  bibliography  prepared  by  Mr.  Samuel  Henshaw,  of  Boston.  The 
introduction  describes  the  peculiar  characteristics  of  coleopterous  in- 
sects, defiues  their  classes,  and  is  illustrated  by  67  figures  of  antenuGB, 
mouth  parts,  thoraxes,  legs,  claws,  &c.  It  forms  an  octavo  volume  of 
606  pages. 

No.  520.  The  "Beport  of  the  Secretary  of  the  Smithsonian  Institn- 
tioD,  for  the  year  1S82,  to  the  Board  of  Begents  of  the  Institution,"  is  an 
octavo  pamphlet  of  56  pp. 

No,  524.  "Beport  of  the  Assistant  Director  of  the  United  States  Na- 
tional Unseum,  O.  Brown  Goode,  for  the  year  1882;"  Addresiied  to 
Prof.  8.  F.  Baird.    8vo.    145  pp. 

No.  525.  "An  Account  of  the  Progress  in  Astronomy  in  the  year  1882." 
By  Prof,  Edward  S.  Holden.'  8vo.    48  pp.  C 
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No,  526.  "An  Acconnt  (tf  tbe  Progress  in  Geology  in  the  years  1881- 
1882."    By  Dr.  T.  Sterry  Hunt.    8vo.    21  pp. 

So.  527.  "An  Acconnt  of  the  Progress  iu  Geography  in  the  year  18^." 
By  Commander  F.  M.  Green,  U.  H.  N.    8vo.    18  pp. 

No.  628.  Ad  Account  of  the  Progress  iu  Meteorology  in  the  year  18^.' 
By  Prof.  Cleveland  Abbe.    8vo.    99  pp. 

No.  629.  "Ad  Account  of  the  Progress  in  Physics  in  the  yew  1882." 
By  Prof.  George  F.  Barker.    8vo.    00  pp. 

No.  530.  "An  Acconut  of  the  Progress  in  Chemistry  in  the  year  1882." 
By  Prof.  E.  Carrington  Bolton.    8vo.    23  pp. 

No.  531.  "An  Aocount  of  the  Progress  in  Mineralogy  in  the  year 
1882."    By  Prof.  Edward  8.  Dana.    8vo.    17  pp. 

No.  532.  "An  Account  of  the  Progress  in  Botany  in  the  year  1882." 
By  Prof., William  G.  Farlow.    8vo.    13  pp. 

No.  533.  "Ad  Acconot  of  the  Progress  in  ZoSlogy  in  the  year  1882.^ 
By  Prof.  Theodore  Gill.    8vo.    68  pp.     " 

So.  534.  "An  Account  of  the  Progress  in  Anthropology  in  the  year 
1882."    By  Prof.  Otis  T.  Mason.    8vo.    41  pp. 

No.535.  "MtscellaDeousPapersrelatingto Anthropology."  Pablished 
in  the  Annual  Smithsonian  Beport  for  1882.  By  Don  Leon  Fernandez, 
K.  T.  Bron,  George  0.  Van  Allen,  James  M.  Williamson,  William  Mc- 
Adams,  John  G.  Henderson,  G.  W.  Homsher,  J.  P.  MacLean,  James 
M.  Null,  BeDJamtD  W.  Kent,  J.  Francis  Le  Baron,  M.  H.  Simons,  Jobu 
P.  Smith,  H.  E.  Chase,  and  J.  F.  Bransford.  Followed  by  brief  abstracts 
from  tbeanthropological  correspondence  of  the  Institution.  Formingin 
all  an  octavo  pamphlet  of  166  pp.,  illustrated  with  48  maps  and  figures. 

No.  637.  A  sketch  map  of  the  District  Of  Columbia  (12  ioches  square), 
indicating  the  localities  of  aboriginal  remains;  by  L.  P.  Eeugla. 

No.  643.  "Bulletinof  thePhilosophical  Societyof  Washington."  Vol. 
YI.    January  3, 1883,  to  December  19, 1883.    8to.     168  pp. 

No.  544.  "Transactions  of  the  Anthropological  Society  of  Washing- 
ton." Vol.  II.  Febmary  1,  1882,  to  May  15,  1883.  8vo.  211  pp. 
Illii8trat«d  with  43  figures. 

No.  560.  "Beport  on  the  Pharmacopffiias  of  all  Nations."  By  Dr. 
James  M.  Flint,  TJ.  S.  N.  (Extracted  from  the  report  of  the  Bnrgeon- 
GeDeral  of  the  F.  9.  Navy  for  1882.)    8vo.    28  pp. 

"  Oeneral  Catalogue  of  SdenHfio  PeriodicakJ' — The  publication  of  this 
work  by  Dr.  H.  Carrington  Bolton,  of  Trinity  College,  Hartford,  Conu., 
has  been  continued  during  the  year,  344  pages  having  been  printed  and 
stereotyped.  Extra  proofs  of  each  signature  are  printed  and  distribnted 
to  about  50  public  libraries,  with  the  request  that  they  be  returned  with 
the  titles  checked  of  those  works  possessed  by  each  library.  Oomplet« 
sets  are  marked  with  a  "C,"  nearly  complete  sets  with  "luc."  written 
on  the  margin.  In  the  appendix  to  the  work  it  is  proposed  to  give  a 
^<st  of  all  tlie  libraries  in  which  any  of  the  periodicals  <ated  mw  be 
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foDDd.  This  wUl  add  maoh  to  the  value  of  the  catalogue,  and  the 
prompt  response  and  ready  co-operation  of  librarians  in  this  enterprise 
is  very  gratifying. 

ProliB88or  Bolton's  catalogue  ia  intended  to  iaclade  independent  jonr- 
uaU  in  every  branch  of  science,  both  pare  and  applied.  Transactions 
of  societies  are  generally  excluded,  as  well  as  medical  and  art  journals. 

Pkyncal  and  Meteoroioffieal  Tabl«a. — This  work,  published  by  the  In- 
stitution in  1862  (212  pages),  and  revised  in  1869  (638  pages),  has  been 
taken  up  by  the  author.  Prof.  A.  Gnyot,  of  Princeton,  N.  J.,  with  the 
purpose  of  adding  new  and  important  tables  and  carefully  revising  tlie 
old  ones.  This  has  been  a  labor  requiring  mnch  time,  and  baa  occupied 
several  years.  The  manuscript  was,  however,  completed  and  sent  to 
press  iu  1883,  and  the  printing  has  proceeded  as  rapidly  as  the  nature 
of  the  work  would  permit. 

The  volume  will  be  published  daring  the  year  1884,  and  will  doubt- 
less be  in  great  demand,  as  very  few  of  the  pablications  of  the  Insti- 
tnt  ion  have  met  with  such  steady  call  as  the  former  editions  of  these 
tables. 

Bulletins  of  the  Ifatumal  Muteum. — Au  additional  series  of  pablieationa 
lately  included  in  the  Miscellaneous  Collections  consists  of  the  Bulletins 
of  the  United  States  National  Sluseum,  primarily  printed  under  the  di- 
rection of  the  honorable  Secretary  of  the  Interior,  This  series  was  in- 
stitnted  for  the  purpose  of  furnishing  a  prompt  pnblicatioB  of  original 
descriptions  of  the  specimens  received  by  the  Museam,  many  of  which 
are  new  to  science,  as  well  as  of  presenting  such  other  interesting  in- 
formation on  subjects  of  biology  as  may  be  given  by  its  collaborators. 
From  the  stereotyped  plates  thus  produced  a  supplementary  edition  is 
printed  off  by  the  Institution,  and  distributed  among  its  numerous  cor- 
respondents in  the  same  manner  as  its  other  pablications.  ThefoUowing 
bulletins  were  published  during  the  year: 

Balletin  No.  16  (Smithsonian  No.  492)  contains  a  '*  Synopsis  of  the 
Fishes  of  North  America.**  By  David  S.  Jordan  and  Charles  H.  Gilbert. 
The  table  of  contents  of  this  elaborate  work  occupies  47  pages,  and  the 
work  it«elf  forms  an  octavo  volume  of  1018  pages. 

Balletin  No.  20  (Smithsonian  No.  fi08),  the  first  of  a  proposed  series 
of  extended  catalogues  of  the  writings  of  American  naturalists,  com- 
prises a  bibliography  of  "  The  Pablished  Writings  of  Spencer  Fnllerton 
Burd  ttom  1843  to  1882."  By  Qeorge  Brown  Goode,  Assistant  Director 
of  the  NationfU  Mnsenm.  The  work  is  prefaced  by  a  biographical  sketch 
of  Professor  Baird  of  9  pages,  and  includes  (1)  a  "Chronological  Cata- 
logue" of  his  published  writings  (forming  the  bnlk  of  the  volume);  (2) 
\  ''  Systematic  Catalogue,"  in  which  the  various  species  described  or 
treated  of  are  arranged  in  the  order  of  biologic  classification  {  (3)  a 
"  List  of  Species  Discussed  and  Ulnstrated,"  similarly  classified.  The 
whole  forms  an  octAvo  volume  of  393  pages.  ^ 
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Bulletin  No.  24  (SmithsoDtau  No.  193)  coutains  a  "Cbeck-List  of 
Xortb  American  Beptilia  aifd  Batrachia,  with  oatalogae  of  xpeuimeDS 
ill  tlie  United  States  National  Museam."  By  Dr.  H.  0.  Yarrow.  8vo. 
255  pp. 

A  brief  abstract  of  the  preceding  (Smitlisonian  No.  617)  ia  a  "Obeck- 
List  of  North  American  Beptilia  and  Batraobia,  based  on  epecimetis 
contained  in  the  United  States  National  Museum,"  by  Dr.  H.  C  Yarrow. 
8vo.  28  pp.  For  the  convenience  of  collectors,  thia  Hat  has  been 
printed  on  the  right-hand  page  only. 

Balletin  No.  26  (Smithaonian  No.  500)  is  an  "Avifauna  Columbiana : 
being  a  list  of  bu^s  ascertained  to  inhabit  the  District  of  Columbia, 
with  the  times  of  arrival  and  departure  of  auch  aa  are  non-residents, 
and  brief  notices  of  habits,  eta."  By  Dra.  Elliott  Gonea  and  D.  Webster 
Prentiss.  This  is  the  second  edition,  revised  to  date  and  much  enlarged, 
of  the  Oatalogae  of  the  Birds  of  the  District  of  Oolumbia,  prepared  by 
the  sameauthorstwenty  years  ago,  and  published  in  1802  in  the  Annual 
Beport  of  the  Smithsonian  Institution  for  1861.  The  present  edition 
has  been  entirely  rewritten  to  embrace  all  the  additions  which  have 
been  made  to  the  list  daring  the  interval  between  the  (wo  editious,  to- 
gether with  a  review  of  the  changes  the  Avifanna  has  undergone,  a 
sketch  of  the  topography  of  the  District  with  reterence  to  the  baunta 
and  habits  of  its  birds,  and  much  other  new  matter ;  and  is  haudsomely 
illustrated  with  wood-cuts  or  lithographa.  It  appears  as  one  of  the  aeries 
of  natural  history  monographs  of  the  District,  following  the  Flora  re- 
cently published,  and  to  be  succeeded  by  articles  upon  other  depart- 
ments of  the  Fauna. 

It  forma  an  octavo  of  138  pages,  with  a  full-page  illustration  of  rail 
ahootingon  Che  Anacostia  marshes,  District  of  Columbia,  and  folded 
colored  maps  of  the  Potomac  Biver  region,  of  the  Bock  Creek  region, 
and  of  the  Eastern  Branch  or  Anacoatia  Biver  region  of  the  Diatrict  of 
Columbia;  also  a  large  map  of  Wasbington  and  vicinity. 

Proceedings  of  the  National  Muaeum. — This  is  an  allied  aeries  of  pub- 
lications, designed  to  fumiah  to  naturalists  early  announcements  and 
descriptions  of  specimens  received,  more  particularly  when  of  new 
species, 

Volume  V  of  the  Proceedings  of  the  United  Statea  National  Muaenra 
was  completed  during  the  year.  It  contains  memoirs  by  numerous  con- 
tributors, and  comprises  714  octavo  pages. 

Proceedings  No.  19  (Smithsonian  No.  539)  contains  a  "  Classification 
of  the  Materia  Medica  collection  of  the  U.  S.  National  Museum  and  cata- 
logue of  specimens."    By  James  M.  Flint.    Svo.     45  pp. 

Educational  series  (Smitlisonian  No.  516),  "  List  of  duplicate  marino 
iuvertebratea  distributed  by  the  U.  S.  National  Museum."  Prepared 
by  B.  S.  Tarr,  under  the  direction  of  Bicbard  Bathbao.    8vo.    5  £  p. 
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Prooeedings  'So.  20  (SmittisoDiau  No.  541),  a  oiroolar  *'  Bequest  for 
SpecimeDS  or  Druses  and  InformatioD  coiiceniing  them."    870.    1  p. 

SmithaoRtan  Annual  Report. — The  Anunal  Report  of  the  Begente  to 
Congress  for  1881  was  trauBmitted  on  the  iBt  of  March,  1882,  but  copies 
were  not  received  from  ibe  Public  Printer  autil  October,  1883. 

ItB  contents  were  referred  to  in  the  last  report. 

The  report  for  the  year  1882  was  sent  to  Congress  on  the  19th  Janu- 
ary-, 1883,  but  copies  have  not  yet  been  received  for  distrlbatioD. 

It  will  include  the  Journal  of  Proceedings  of  the  Board  of  Begents, 
with  the  reports  of  the  Secretary  and  the  Executive  Committee.  The 
*'6eoenil  Appendix"  contains  the  continuation  of  the  record  of  receut 
acientiflc  progress  commenced  in  tiie  Annual  Beimrt  for  1880,  and  con- 
aiats  of  the  fotlowiug  articles: 

Account  of  recent  progress  in  Astronomy,  by  Prof.  E.  S.  Holden. 

Account  of  recent  progress  in  Geology,  by  Prof.  T.  S.  Hunt 

Account  of  recent  progress  in  Geography,  by  Commander  F.  M. 
Green. 

Account  of  recent  progress  in  Ueteorology,  by  Prof.  0.  Abbe. 

Account  of  recent  progress  in  Physics,  by  Prof.  G.  F.  Barker. 

Account  of  recent  progress  in  Chemistry,  by  Prof.  H.  C.  Bolton. 

Aoooaot  of  recent  progress  in  Mineralogy,  by  Prof.  B.  S.  Dana. 

Account  of  recent  progress  in  Botany,  by  Prof.  W.  G.  Farlow. 

Account  of  recent  progress  in  Zodlogy,  by  Prof.  Th.  Gill. 

Account  of  recent  progress  in  Anthropolggy,  by  Prof.  O.  T.  Mason. 

Miscellaneons  irapers  and  extracts  from  correspondence  on  Anthro- 
pology. 

A8TBONOHIOAI.  ANN0DN0EH£NT8  BY  TELBQBAPH. 

During  the  past  year  an  important  change  has  been  made  in  the  di- 
rcctonbip  of  the  astronomical  telegraphy  so  long  undertaken  by  this 
Institution.  Itwasstatedin  tbelastreporttbattbe  "  Science  Observer" 
of  Boston,  under  the  editorship  of  John  Ritchie,  jr.,  of  the  Harvard 
College  Otiservatory,  had  for  some  time  past  supplemented  this  work  by 
issuing  "special  circnlars"  furnishing  successive  elements  and  ephe- 
merides  of  observed  comets,  &c.,  and  also  by  frequently  telegraphing  the 
aame  by  cable  dispatches  in  a  peculiar  phrase  code  adopted  for  this 
purpose. 

On  being  informed  that  this  enterprising  agency  was  willing  and  pre- 
pared to  take  the  entire  charge  of  the  Hystem,  the  Smithsonian  Inati- 
tatlon,  agreeably  to  its  settled  policy  not  to  expend  its  energies  on  in- 
terestfl  otherwise  provided  for,  expressed  its  readiness  to  transfer  the 
control  of  this  useful  service  to  the  Harvard  College  Observatory,  on 
the  formal  acceptance  of  the  same  by  its  director,  Prof.  Edward  C. 
Pickering.  The  principal  portion  of  the  correspondence  relative  to  this 
matter  i^  presented  in  th^  appendix  to  this  report.  On  the  receipt  of 
P.  Mia.  69 •}  ,^  , 
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Professor  Pickering'a  reply  the  following  oireular  waB  published  Hjtl 
diACribated  to  hU  our  aatronomical  correspondents : 

"Smithsonian  Institutiok, 
"  WathingtoHf  D.  C,  January  LO,  1883. 
"Arrangements  having  been  completed  with  the  director  of  the  Har- 
vard College  Observatory  for  conducting  the  system  of  telegraphic  an- 
nouncements of  Hstronumical  discoveries,  which  was  established  by  this 
Institution  in  1873,  you  are  hereby  informed  that  from  and  after  this 
date  the  American  center  of  reception  and  distribution  of  such  an- 
nouncements will  be  'The  Harvard  College  Observatory,  Cambridge, 
Mass.,'  to  which  nddress  all  astronomical  telegrams  should  in  fnlnre 
be  sent.  It  is  hoped  and  believed  that  this  trausfer  of  a  highly  impor- 
tant service  will  i>rove  beneficial  to  the  iuterestsof  asti'onomical  science." 

Thus  the  work  of  receiving  and  distributing  trtmsatlanCic  announce- 
ments of  astronomical  discoveries,  established  and  faithfully  condacted 
by  this  Institution  for  the  past  ten  years,  has  been  committed  lo  other,  <ind 
we  feel  assured  worthy,  hands.  It  is  believed  that  astronomical  inter- 
ests will  be  benefited  by  the  transfer ;  and  while  retiring  Irom  ifs  future 
charge,  we  shall  always  be  reudy  to  co-operate  as  far  as  practicable  in 
this  important  field  "  for  the  diffusion  of  knowledge." 

This  notice  will  pro|>erly  close  with  a  copy  of  the  circular  prepared 
by  Professor  Pickering  (dated  February  14,  18S3)  on  assuming  the 


"Otrcuiar  relative  U>  the  coUection  and  diatribuHon  of  a»tronomioal  tn 
telligenve. — The  arrangement  described  in  this  circular  have  been  madt 
in  order  to  render  the  transmission  of  astronomical  intelligence  mon 
speeily  and  accurate. 

"An  association  of  about  fifty  European  observatories  has  receuti; 
been  formed,  with  its  headquarters  at  the  Boyal  Observatory,  Kiel 
Germany,  directed  by  Professor  Kmeger,  who  has  taken  charge  of  tht' 
business  of  the  association.  Connections  by  cable  have  been  established 
with  South  America,  South  Afi-ica,  and  Australia,  and  the  Harvam 
College  Observatory  has  Iteeu  requested  to  co-operate  with  it  in  tht 
Ijiiitt^  States,  by  receiving  and  distributing  in  this  country  the  tele 
graphic  information  sent  from  Kiel,  and  by  forwarding  to  Kiel  by  tele- 
gra])b  any  simitar  iufonnation  of  importance  collected  from  American 
jis Iron oni era.  By  the  courtesy  of  Professor  Baird,  Secretary  of  (ht 
Smithsonian  Institution,  the  fiinction  hitherto  performed  by  the  Insti- 
tution, of  collecting  and  transmitting  announcements  of  discovery,  has 
been  transferred  to  the  Harvard  College  Observatory. 

"  In  accepting  this  transfer  it  is  right  that  a  public  aoknuvvledgmeut 
should  be  made  of  the  service  rendered  to  science  by  the  Siuithsouiaii 
Institution  in  undertaking  the  labor  from  which  it  now  retires.  For 
initnyyearsitsactionbasrelieveda  want  generally  recognized,  although 
uototherwise  provided  for;  while,  as  soon  as  astronomers  were  prepared 
to  assume  the  task,  the  Smithsonian  Institntion  courteously  offered  to 
facilitate  the  change  which  has  just  been  made. 

"The  members  of  the  European  association  above  mentioned  have 
agreed  to  contribute  a  fixed  annuiil  sum  for  the  payment  of  its  expenses, 
in  return  for  which  they  are  to  receive  from  Kiel  the  dispatches  which 
may  lie  received  at  that  place. 

"  In  the  absence  of  any  siniitiir  action  on  the  part  of  American  astrou- 


BEPOBT  OF  THE  SECBETABT.  35 

omers,  tbe  dispatches  seat  fivin  Kiel  to  tbis  conntry  will  be  imme- 
diately commimicated  to  the  Associated  Press,  aod  to  tbe  observatories 
and  such  other  institutions  and  persons  as  may  make  special  arrange- 
ments for  obtaining  them. 

"  The  importance  of  the  work  thus  began  requires  that  a  special  offi- 
cer of  the  observatory  should  be  intrusted  with  it.  Mr.  John  Ritchie, 
jr.,  of  Boston,  has  accordingly  been  appointed  assistant  in  charge  of 
tbis  service,  und  the  details  of  the  proposed  system  are  explained  by 
him  in  the  circular  distributed  with  this. 

'*  American  astronomers  are  requested  to  send  to  the  'Harvard  Col- 
lege Ubservatory,  Cambridge,  Mass.,'  telegraphic  information  of  dia- 
coveries  of  comets,  asteroids,  or  phenomena  of  any  kind  requiring  im- 
mediate attention.  Arrangements  will  be  made  to  refund  the  cost  of 
such  telegrams  to  the  senders  wheu  their  contents  are  of  importance. 
It  is  very  desirable  that  the  messages  should  conform  to  the  principles 
stated  in  Mr.  Ritchie's  circular. 

"  The  success  hitherto  attaiuM  by  Messrs.  Chandler  and  Bitobie— 
botJi  of  whom  are  now  connected  with  the  observatory — in  their  pro- 
ject of  improving  the  mode  of  transmitting  astrooomical  telegnims 
enconrages  the  belief  that  the  system  now  adopted  will  prove  expedi- 
tious and  satisfactory.  Mr.  Chandler  will  continue  his  computatious  of 
vometiiry  orbits,  which  will  be  distribnted  by  telegraph,  as  heretofore, 
wheu  that  course  seems  to  be  desirable. 

'*Edwaed  C.  Pickbbing, 
"Director  of  Marvard  College  Obtervaiory. 

"Caubbidge,  Mass.,  F^yruary  14,  1883." 

INTEBNATIONAL  EXOHANQES. 

Among  the  subjects  occupying  more  than  any  other  the  attention  of 
the  Smithsonian  Institution  is  the  system  of  international  exchanges, 
as  initiated  about  the  year  1850,  and  carried  on  with  conatantly  expand- 
ing scope  to  the  present  time.  It  was  begun  purely  for  the  purpose  of 
enabling  the  Institution  to  distribute  its  own  publications  and  obtain 
exchanges  in  returu,  but  gradually  its  sphere  was  extended  first  to 
scientific  institutions  and  specialists  of  tbe  United  States,  then  to  in- 
stitutions and  individuals  of  the  remainder  of  th&New  World,  and 
finally  to  tbe  variouH  Bureaus  of  the  Government  and  the  CongresHioual 
Library'.  Tbe  unuilierof  packages  from  foreign  countries  for  distribtt- 
tion  in  tbe  United  States  during  1883  was  8,262,  and  filled  232  boxes. 
Those  received  from  institutions  and  individuals  iu  America,  including 
the  Uaited  States  Govemmeut,  for  transiiiisaiou  abroad  consisted  of 
18,063  packages,  aud  required  49S  boxes  for  their  nccommodation,  each 
box  aveiaging  contents  of  perhaps  8  cubic  teet  and  weighing  78,G47 
poonds. 

In  the  accompanying  report  of  Mr.  Boehmer,  the  officer  in  charge  of 
tbis  branch,  wilt  be  found  full  details  of  this  work — so  imimrtaut  a 
factor  in  accoroplishing  the  mission  of  the  Smithsonian  Institution. 

Proni  the  1st  of  Jnly,  18S3,  by  enactment  of  Congress,  the  disburse- 
ment of  a  specific  appropriation  for  international  exchanges  (conati- 
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tatitiK  the  third)  has  been  under  the  State  Department,  amounting  to 
$7,500.  This  allowance  has  been  a  very  important  relief  tu  tlio  In- 
stitution, which  originally  was  obliged  to  meet  all  the  costs  of  this 
work,  sometimes  to  the  amount  of  $12,000  annually,  out  of  its  small  in 
come.  The  appropriation  by  Congress,  first  of  $3,500,  next  of  $5,000, 
and,  next  of  $7,600,  baa  enabled  the  Institution  to  meet  the  burden 
more  easily  and  to  greatly  increase  the  efQciency  and  extent  of  the 
system,  altbongh  the  additional  cost  in  18S3  met  from  thff' Smithsonian 
fond  has  been  $6,192.34. 

If  the  Institution  were  obliged  to  pay  the  full  freight  charges  on  its 
packages  carried  by  ocean  steamers,  the  cost  would  necessarily  be  in- 
creased by  several  thousands  of  dollars.  Thanks,  however,  to  the 
liberality  of  the  principal  steamship  companies,  no  charges  whatever 
are  made  for  sach  transportation. 

The  principal  companies  making  this  concession  are  the  following: 

American  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents),  New  York. 

Atlus  Steamship  Company  (Pirn,  Forwood  &  Co.,  agents).  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Beadle,  E.  B.,  Philadelphia. 

Bixby,  Thomas  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Boriaud,  B.  R.,  New  York. 

Cameron,  B.  W.,  &  Co.,  New  York. 

CompagnieG^n6raleTransatlantique(L.deB4bian,  agent).  New  York. 

Cnnard  Boyal  Mail  Steamship  Line  (Vernon  Brown  &  Co.,  iigents), 
New  York. 

Dallett,  Boolton  &  Co.,  New  York. 

Denuison,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Knnbardt  &  Co.,  agents), 
New  York. 

Juman  Steamship  Company,  New  York. 

Mercbant»'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Vickers  &  Co.,  agenUt),  New  York, 

Muiioz  y  Kspriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands  American  Steam  Navigation  Company  (H.  Cazaux, 
agent),  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

Nortli  German  Lloyd  (agents,  Oelricbs  &  Co.,  Mew  York ;  Schn- 
mscher  &  Co.,  Baltimore). 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Kailroad  Company,  New  York. 

Bed  Star  Line  (Peter  Wright  &  Sons,  agents),  New  York. 

Spinney,  Joseph  S.,  New  York. 
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Steamship  Lines  for  Brazil,  Texas,  Florida,  aod  Nassau,  N.  P.  (C. 
W.  Mallory  &  Co.,  ageute),  New  York. 

White  Cross  Line  of  Autwerp  (Funch,  Edy©  &  Co.,  agents),  New 
York. 

Wilson  &  AHinuB,  New  York. 

Tlie  Monarch  Line,  recently  added  to  the  list,  running  direct  ftoni 
New  York  to  London,  greatly  facilltateH  the  excliauges  between  the 
(Jnitnl  States  and  Great  Britain. 

The  PeuuBylvania  Kailroad  Company  and  the  Baltimore  and  Ohio 
Company  have  cootinuetl  their  concessions  of  reduced  fares,  and  thv 
freight  8t«amer  lines  between  Washington  and  New  York  have  also 
made  liberal  concessions,  which  have  been  of  very  great  value. 

Acknowledgments  are  also  dne  to  the  foreign  ministers  and  consuls 
of  the  various  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  eonutries  which  they  respectively  represent 
and  transmitting  them  with  care  to  their  destination. 

The  following  tables  will  give  some  particulars  of  the  statistics  of 
tJie  distribution  of  packages  thus  made: 
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Governmvnt  Document  Exchange. — ^The  escliauge  of  official  publica- 
ttoDa  of  the  TTnited  States  GoverDment  for  those  of  moat  other  foreign 
iiatiODS  has  beeu  continued,  as  iu  previous  years,  under  the  anspices  of 
tbo  Smithsonian  Institution,  in  accordance  with  the  law  of  Congress, 
and  a  large  aamber  of  valaable  publications  have  been  sent  to  agencies 
designated  by  their  respective  countries. 

Previous  reports  contain  full  details  of  the arraugemeiit.  Tbeesseu- 
tial  points  coosiHt  in  the  receipt  by  the  Joint  Library  Committee  of  Oou* 
greSB  of  fifty  extra  copies  of  all  Government  publications  to  be  used  iu 
the  distribution. 

I  regret  to  say  that  comparatively  few  of  the  natious,  even  of  those 
which  bad  formerly  agreed  to  enter  upon  an  exchange,  have  carried  oat 
their  promises ;  and  it  is  a  somewhat  serious  question  as  to  whether  our 
own  self-respect  will  permit  us  to  continue  all  these  transmissions  with- 
out corresponding  returns.  We  cannot,  of  course,  ask  for  the  equiva- 
lent in  bulk,  as  no  nation  prints  so  large  au  amouut  of  official  matter  as 
the  United  States  does.  It  is,  however,  not  too  much  to  ask  that  what- 
ever may  be  published,  however  small  in  quantity,  shall  be  forwarded. 

Some  of  the  most  important  nations  are  conspicuous  by  their  absence 
from  this  arrangement,  notably  Germany,  with  which  we  have  found  it 
impossible  to  make  any  arrangement.  Great  Britain,  which,  until  1883, 
has  not  been  on  our  list,  has,  during  the  year,  made  the  most  satisfac- 
tory arrangements,  and  it  is  expected  that  a  large  number  of  works  of 
important  character  will  be  received  and  transferred  to  the  Library  of 


It  is  of  course  understood  that  this  entire  transaction  was  intended 
by  Congress  to  be  for  the  benefit  of  the  Library  of  Congress,  and  all  the 
pablicationswhen  received  are  immediately  transferred  to  Mr.  Spofford's 
oare. 

LIBBABY. 

The  usual  steady  increase  in  the  number  of  books  reported  by  the 
library  as  received  is  indicated  for  1883 — 12,675  pieces,  as  against  11,779 
of  1882.  These  are,  for  the  most  part,  obtained  by  exchanges ;  to  a  leas 
extent  by  absolute  donations,  and  still  less  by  purchases.  As  heretofore, 
these  books  have  been  transferred  on  arrival  to  the  Library  of  Congress, 
excepting  where  purchased  expressly  for  the  useof  the  National  Museum, 
or  needed  for  the  service  of  that  branch  of  the  Institution  ;  all  serials, 
however,  being  regularly  transferred. 

In  many  cases  we  have  beeu  enabled  to  obtain  a  second  series  of 
many  important  jonrnals  and  publications  of  societies,  in  exchange  for 
the  volumes  of  the  Bulletins  and  Proceedings  of  the  National  Museum, 
which  are  eagerly  sought  after,  and  the  acquisition  of  which  is  consid- 
ered to  be  a  matter  of  great  importance. 

In  this  latter  establishment  the  same  system  as  heretofore  has  been 
tiontinued — namely,  that  of  allowing  all  books  on  special  subjects  to  be 
tt^n  charge  of  by  the  curators  of  those  branches,  while  mixed  or 
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^elimul  work^  are  retained  in  the  central  library  room.  The  librarlau 
keeps,  of  coarse,  iw  accurate  record  of  the  dispositioD  of  each  book,  so 
that  any  applicant  can  be  referred  at  once  to  the  place  of  deposit  of 
inch  book  ID  possession  of  the  Mnseum  that  be  may  wish. 

Attention  is  agaiu  called  to  the  importance  of  an  arrangement  by 
(vbieh  a  card  catalogae  of  all  books  in  the  libraries  of  the  various  De- 
partments can  be  kept  in  charge  of  the  Congressioual  Library,  so  that 
the  actual  depository,  and  the  most  convenient  one,  of  any  hook  maybe 
indicated  to  an  applicant. 

The  followiog  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsouiao  lostitution  during  the  year  1883,  and  transterred 
to  the  Library  of  Congress  aud  the  National  Maseam: 


I         i,3ia  I  «2 

Parts  of  volameH |  4,U60  ,  4,170 

Pamplilets 8,200  36d 

Maps  and  cturta | 


1,754 
8,134 


Total.. 


■•I- 


RELATIONS  OP  THE  SSnTHSONIAN  INSTITUTION  TO   OTHER  BODIES. 

The  hearty  co-operation  of  the  varions  Departments  of  the  Oovem- 
ment  in  the  scientifle  work  of  the  Smithsonian  Institutioo,  whether  re- 
latiug  more  particularly  to  the  National  Musen'm  or  to  the  solution  of 
scientiSc  problems  iu  general,  has  never  been  more  strongly  marked 
thao  daring  the  past  year ;  and  it  is  with  great  pleasure  that  I  take 
this  occasion  to  make  proper  mention  of  the  same. 

The  Navy  Department. — Previous  reports  have  referred  to  the  experi- 
ment initiated  by  thd  Navy  Department  of  detailing  six  ensigns  for  Mie 
service  of  the  National  Museum.  The  object  of  this  measure  of  the  De- 
partment was  to  impart  to  a  body  of  yonng  naval  officers  such  training 
as  might  enlarge  their  sphere  of  mental  activity,  and  enable  them  to 
utilize  in  the  interests  of  the  Department  and  of  science  the  many  op- 
portanities  of  research  and  investigation  presenting  themselves  in  the 
course  of  their  cmises  and  other  duties. 

The  first  detail  of  this  kind  was  made  in  the  antumn  of  1881 ;  the 
eeoond  iu  1882,  aud  the  third  in  the  antamn  of  1883. 

These  gentlemen,  as  mentioned  hereafter,  have  all  been  assigned  to 
duty  with  the  curators  of  the  Museum  and  assistants  of  the  United  States 
Geological  Sarvey,  their  own  prtferenoes  being  considered  as  t^  as  pos- 
sible. 

1  am  very  happy  to  say  that  the  experiment  has  proved  to  be  a  de- 
cided success,  the  officers  applying  themselves  to  their  work  with  great 
diligence,  aud  obtaining  a  fair  knowledge  of  the  subjects  upon  whirit  c 
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Aejr  an  emg^ged  in  a  ranoaaUj  ahort  dne.  Tbera  is  every  reasoo  to 
bdieve  that  fnm  year  to  year,  aa  tliia  avriee  is  eoatinaed,  tbe  Navy 
wfl]  reeetTc  back  a  body  of  oSeas  vbo  will  reflect  last«  on  the  De-' 
paitneat  and  on  tbe  eoootry. 

Hie  nearare  in  qneation  appears  to  be  qoite  p<q>alar  in  tbe  Navy, 
jadging  Trom  tlie  nomber  of  officers  vbo  have  made  ap^icatiMi  for  par- 
tieipatjoa  in  the  b^ielitft. 

ne  details  for  the  past  three  years  hare  been  as  foUows : 

Knt  year,  ISSL 

R.  H.  HiDer,  attiwbed  to  AJhatron. 

£.  E.  Hayden,  in  hospital  at  PwtUuid,  Me. 

3.  B.  Blish,  attatdied  to  Jame&Unr*, 

H.  8.  Chase,  National  Mnsenm. 

L.  U.  Garrett,  attadied  to  AihtOnu. 

0.  C.  Marsh,  National  Huaenm. 

iSMMui  yoor,  18S2. 

H.  O.  Dreael,  Kational  Mnsenm. 
3.  B.  Bemadon,  ordered  to  Gorea. 
A.  A.  Ackermsn,  attached  to  A  Ibatrou. 
A.  P.  Niblack,  National  Hoseam. 
E.  WilldnsoD,  National  Mnaenm. 
W.  E.  Safford,  National  Mnaeam. 

Third  gear,  1S83, 

H.  M.  Witzel,  Natiooal  Museam. 
O.  G.  Dodge,  National  Mnseam. 
J.  H.  Fillmore,  National  Moseom. 
G.  S.  McClain,  National  Hnsenm. 
H.  S.  Knapp,  National  Mnseum. 
O.  H.  Harlow,  National  Mnsenm. 

Lieutenant  Winglow,  who  was  detailed  for  dnty  in  secaring  statistioa 
of  the  prodoction,  distribution,  and  varii'ties  of  the  oyster  industry  of 
tbe  United  States  for  the  cenBos  of  1880,  has  completed  his  report  on 
that  eabject,  and  vas  subsequently  occapied  in  collecting  material  of  a 
similar  character  for  tbe  London  Piaheries  Exhibition,  and  also  in  ar- 
ranging and  labeling  the  collections  made  for  that  object  He  is  now 
devoting  himself  to  the  special  investigation  of  a  number  of  the  useful 
mollusca  of  the  country. 

Dr.  J.  M.  Flint,  of  tbe  medical  department  of  the  Navy,  still  contionea 
tbe  efficient  relationship  to  tbe  National  Unseam  referred  to  in  the  pre- 
ceding report. 

Among  the  special  divisions  of  the  National  Museum  a  collection  of 
the  medicines  of  all  nations  has  been  receiving  much  cottsideratiou. 
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With  the  co-operation  of  tha  leading  draggists,  and  by  means  of  ex- 
tended excbanges,  a  collection  bas  been  broogbt  together  snperior  to 
any  other  in  the  United  States  and  scarcely  excelled  by  any  in  Europe. 

Dr.  Flint  has  bad  snpervision  of  this  collection,  and  has  brought  it 
into  admirable  condition,  the  Bpeoimeos  being  all  neatly  pot  up  and 
properly  labeled  witb  the  scientiflc  and  common  names,  and  made 
available  for  stady.  Farther  reference  to  tbis  collection  will  be  foaud 
in  another  part  of  the  report 

At  the  suggestion  of  the  Institution,  the  Secretary  of  the  Navy  de^ 
tailed  Heesrs.  Dresel  and  Ack^iman,  two  ensigns  on  daty  at  the  Insti- 
tntiou,  to  the  Yantio — the  naval  vessel  which  convoyed  the  Proteus  in 
her  trip  for  the  relief  of  Ldeatenant  Oreely  and  his  party-at  Lady 
Fiwiklin  Bay.  These  gentlemen  made  very  valuable  collections  in  zo- 
ology and  mineralogy,  which  have  been  tamed  over  to  the  National 
Hosenm,  and  have  been  absorbed  in  the  general  collections. 

The  Secretary  also  assigned  Ensign  Beniadon,  at  the  suggestion  of 
I^  lustitation,  for  duty  with  tlie  steamer  Alert,  about  to  proceed  to 
Corea,  with  the  nnderstanding  that  he  was  to  be  detached  from  that 
vessel  on  reaching  Corea,  and  permitted  to  devote  himself  to  scientifle 
reeearch,  nuder  the  direction  of  the  Institntioa.  He  is  specially  inter- 
ested in  chemistry,  mineralogy,  and  geology ;  but  he  hopes  to  make  com- 
prehensive collections  in  many  other  branches. 

The  Secretary  of  State  also  fnmished  Mr.  Beniadou  with  aspeoial  pass- 
port to  Corea,  and  a  letter  commending  him  to  Mr.  Foote,  the  United 
States  minister  to  that  coootiy. 

The  Pimta  being  nnder  orders  for  Alaska,  Dr.  Crawford,  of  the  Navy, 
offered  his  services  as  collector,  and  applied  for  the  necessary  appa- 
ratus for  making  alcoholic  collections.  Suitable  tanks  filled  with  alcohol 
and  other  supplies  were  forwarded  to  the  vessel;  but  as  Dr.  Crawford 
was  detached  from  service  on  her,  his  successor,  Dr.  Willson,  very  kindly 
reaewed  the  offer,  and  will  doubtless  make  dne  roport  of  bis  labors. 

The  War  J)epartmeiU.—Tlu  United  States  8ignal  Servw.— The  close  re- 
lationship existing  between  theobjects  of  the  Smithsonian  Institution  and 
the  United  States  Signal  Office,  as  established  by  the  transfer  to  that 
Borean  of  the  entire  meteorological  organization,  has  continued  to  the 
prenent  time.  The  most  important  connection  is  in  the  prosecution  of 
Msentiflc  research  in  varioos  parts  of  the  coautry,  as  shown  more  par- 
ticularly in  tlie  establishment  of  stations  in  northern  or  Arctic  America. 
Hany  of  the  persons  selected  by  the  Signal  Office  for  carrying  on  re- 
March  in  the  interests  of  climatology,  either  for  its  owu  special  purposes, 
or  io  co-operatioD  with  the  international  arrangements,  have  been  nom- 
inated by  the  Smithsonian  Institution,  at  the  request,  or  by  the  permis 
aion  of  the  Chief  Signal  Officer.  Instmotions  as  to  the  special  desiderata 
have  been  issued,  and  the  additional  expenses  needed  in  the  way  of  out- 
fit and  supplies  have  been  fumuhed  by  the  Institation.  The  resolt  has 
beeD  to  add  a  great  amount  of  important  infonnatioD  to  what  ye  pre- 
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viouBly  koew  of  the  nataral  history,  geolOK7,  and  anthropology  of  tha 
regious  north  of  the  ITDited  States;  while,  of  coarse,  fall  provision  hag 
beea  made  for  the  necessary  physical  research  reqaired  by  the  Si^al 
Office. 

The  Treasury  J)epartment.-^A  somewhat  similar  arrangement  to  thatof 
the  Signal  Office  has  been  made  with  the  Life-Saving  Service,  under 
the  direction  of  Superintendent  Kimball,  who  instrncted  tbe  keepers  of 
stations  to  carry  oat  the  provisions  of  a  circular  issaed  by  the  Institu- 
tion, requesting  telegraphic  anuouncement  in  regard  to  the  stranding 
of  cetaceans,  strange  fishes,  and  any  i^er  unusual  inhabitaDia  of  the 
sea. 

In  another  part  of  tbis  report  will  be  found  a  full  statumunt  of  the 
very  important  results  already  accomplished. 

Tke  Light-Home  Board  of  the  Treasury  Department  has  also  con- 
tinued its  co-operation  by  requiring  observations  of  ocean  temperatures 
at  various  light-ships  and  light-houses  along  the  coast.  The  data  ac- 
cumulated in  this  way  have  l>eeo  of  the  utmost  importance  in  coDDecUoo 
with  the  general  problems  of  ocean  physics,  and  have  been  used  to  very 
great  advantage  in  solving  many  questions  concerning  the  migrations 
of  fishes  along  the  coast. 

The  Interior  D^artment. — Another  extremely  imjmrtant  addition  to 
the  exhibits  of  the  National  Museum  results  from  the  transfer  of  the 
entire  collection  of  Washington  relics  from  the  Interior  Department, 
where  they  bad  been  until  now  in  the  custody  of  the  Commissioner  of 
Patents.  In  this  was  included  uot  only  the  old  collection  that  had 
been  on  view  for  so  many  years,  but  also  a  large  number  of  objects 
purchased  some  years  ago  by  Congressional  appropriation  from  Col- 
onel Lewis,  and  never  nnpackeil  after  tbeir  arrival  in  the  city.  These 
articles  have  all  been  placed  temporarily  in  large  cases  in  the  north 
hall,  and  will  as  soon  as  possible  be  transferred  to  more  suitable  de- 
positories, where  they  can  be  more  readily  observed  and  appreciated. 
The  utmost  care  is  taken  of  this  collection,  which  is  jnstly  prized  as 
one  of  the  most  valuable  properties  of  the  National  Musenm. 

Some  other  articles  of  historical  interest  were  also  received  on  the 
same  occasion. 

Relations  to  Foreign  Oovemmente, — Under  the  head  of  '*  Explorations 
in  Labrador  **  will  be  found  a  reference  to  the  researches  of  Mr.  Lucieii 
M.  Turner.  It  became  necessary  in  the  earlier  part  of  the  year  to 
renew  the  supplies  of  alcohol,  ammunition,  &c.,  to  Mr.  Turner ;  and  as 
the  vessel  by  which  communication  is  effected  starts  for  Montreal  and 
Quebec,  and  not  from  any  American  port,  the  question  of  duties — on 
the  alcohol  especially — became  one  of  some  importance. 

By  the  assistance  of  the  Department  of  State,  the  intervention  of 
Mr.  Bobbins,  United  States  commercial  agent  at  Ottawa,  with  the 
Canadian  minister  of  finance  was  secured;  and  it  was  finally  arranged 
that  on  the  request  of  the  Secretary  of  the  Treasury  to  that  e&iBot  small 
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qnaotities  of  sapplies  for  Mr.  Tamer  or  other  agente  of  the  Smith- 
soniaD  Institation  iih  the  Provincea  might  be  sent  in  by  it  to  several 
ports  of  entry  tree  of  doty,  the  collectors  of  customs  at  Montreal, 
Qoebec,  and  Victoria  being  notified  to  that  effect.  Use  was  made  of 
tblB  privilege,  not  only  iu  coQuection  with  Mr.  Tamer's  work,  but  also 
in  the  sending  of  alcohol  to  Mr.  Jfunes  G.  Swan  preliminary  to  his  re- 
searches of  the  season  in  the  Qaeen  Obarlotte  lalauds. 

TrantportaUon  FaciliHa. — The  occasion  of  having  a  large  qnantity  of 
IV«ij;ht  to  forward  Co  Ijondon,  for  the  service  of  the  International  Fish- 
ery Exhibition  in  that  city,  made  itof  great  importance  to  secure  aa  low 
rates  as  possible,  the  quantity  to  be  shipped  representing  an  aggregate 
of  abont  21,000  cubic  feet,  or  600  measurement  tons. 

The  Pennsylvania  Btulroad  Company  promptly  responded  to  an  appeal 
for  aid  by  flimishing  cars  at  most  favorable  rates,  to  be  loaded  by  the 
Institution,  and  made  very  satisfactory  arrangements  in  regard  to  light- 
erage of  the  packages  and  their  transfer  to  the  steamers. 

An  arrangement  was  also  made  with  Messrs.  Fatten,  Yickers  &  Oo., 
agents  of  the  Monarch  Line  of  steamers,  plying  between  New  York  and 
London  direct,  by  which  the  goods  were  carried  at  reduced  rates  for  the 
round  trip. 

The  gentlemen  just  referred  to  also  kindly  agreed  to  carry  the  regu- 
lar boxes  of  international  exchanges  system  of  the  Institution  &ee  of 
charge,  in  this  respect  following  oat  the  liberal  example  of  all  the  other 
lines  between  New  York  and  the  rest  of  the  world. 

Very  fovorable  offers  for  freights  between  New  York  and  Wash- 
ington have  also  been  made  by  the  Inland  and  Seaboard  Coasting  Com- 
pany, and  accepted  by  the  lustitntion. 

International  and  State  Exhibitiom. — Since  the  International  Exhibi- 
tion in  Philadelphia,  in  1876,  exhibitions  of  a  somewhat  similar  char- 
acter, although  more  limited,  have  been  held  iu  many  of  the  cities  of  the 
United  States,  these  usually  opening  in  August  or  September  and  lasting 
till  towards  the  end  of  the  year.  Application  is  usually  made  to  the  In- 
atitaCion  by  the  directors  of  these  organizations  for  the  loan  of  specimens 
from  the  National  Museum.  In  most  cases,  however,  it  has  not  been 
considered  expedient  to  take  any  action,  excepting  in  cases  where  impor- 
tant contribntions  to  the  National  Museum  could  be  expected  in  return, 
or  where  Congress  delinitely  authorized  a  loan  in  the  particular  case.  It 
is  not  generally  understood  that,  excepting  where  the  Museum  is  to  be 
benefited,  there  is  no  authority  for  allowing  any  specimens  to  leave  the 
walls  of  the  Museum  boildings,  and  it  was  only  by  direct  authority  of 
Congreas  that  displays  were  made  at  Philadelphia  and  in  the  Fishery 
Exhibitions  at  Berlin  and  London. 

Quite  a  large  collection,  however,  of  duplicate  specimens  was  fur- 
niahed  for  exhibition  at  the  International  Exposition  held  at  Louisville 
daring  the  year  1883,  this  consisting,  in  large  part,  of  showy  objects, 
aoch  as  aa  ethnological  display  from  Alaska,  the  skeleton  of  a  whale, 
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some  moanted  mammals,  &o.  The  Btipalation  in  tbe  CJongresaioual 
enactmeut,  tbat  they  were  to  be  taken  from  andretaruedfreeof  expeusu 
to  the  iDStitution,  has  been  carried  oat,  and  the  various  objects  have  boeu 
returned  with  but  a  moderate  amoont  of  deterioratiou. 

Earlier  in  the  year  similar  action  was  taken  in  regard  to  the  Chicago 
Railway  Exposition,  in  the  loan  of  one  of  the  earliest  locomotives  used 
in  Pennsylvania,  and  presented,  at  the  Philadelphia  Centennial,  to  the 
National  Musenm  by  the  Pennsylvania  Bailroad  Company. 

Some  collections  were  lent  to  the  Foreign  Exhibition  which  opened 
iu  Boston  September  14  and  conlinaed  to  the  end  of  tbe  year.  This 
was,  however,  on  condition  that  a  very  valnable  exhibit  maile  by  the 
Rajah  of  Lahore,  and  at  the  disposal  of  the  authorities  of  the  exhibition, 
be  presented  to  the  N^ational  Musenm  at  the  close. 

Electric  Light  Accommodation. — The  loan  by  the  Brash-Swan  Electric 
Company  of  a  powerful  dynamo  machine  of  six  3,000-candIe-power,  and 
of  a  series  of  arc-lights  for  the  purpose  of  experiment  upon  the  lighting 
of  the  Museum  building,  as  also  for  use  in  electric  photography,  has 
already  been  mentioned.  A  suitable  engine  for  working  the  dynamo 
was  obtained  at  the  expense  of  the  Museum,  and  the  apparatus  put  in 
efficient  running  order.  This  has  since  been  under  the  direction  of  Hr, 
A.  A.  Duly,  the  engineer  of  the  bnilding,  and  Mr,  Willium  J.  Oreen, 
tbe  electrician. 

On  several  occasions  the  balls  of  the  building  have  been  lighted  with 
this  apparatus;  and  very  constant  use  was  made  of  it  in  the  prepara- 
tion of  enlarged  photographs  of  scenes  connected  with  the  fishery 
in<lu8tries,  to  be  need  for  exhibition  at  London.  Several  hnndreds  of 
these  were  enlarged  from  a  size  of  10  by  12  inches  to  that  of  30  by  40 ;  and, 
being  flnisbetl  up  iu  crayon,  constituted  a  very  interesting  and  striking 
element  of  the  international  display  at  London. 

Id  December,  Mr.  A.  A.  Hayes,  representing  the  Brush  Company, 
asked  the  privilege  of  making  an  exhibition,  in  tbe  lecture  room  of 
the  Musenm,  of  the  Brush  storage  battery  system,  which  wae  readily 
granted.  A  battery  was  placed  in  the  lecture  room,  connected  with 
forty  of  tbe  Swan  incandescent  lights,  and  was  charged  by  the  Brnsh 
dynamo  machine  referred  to.  The  exhibition  was  continued  several 
successive  evenings,  and  was  witnessed  by  a  nnmber  of  Government 
officials  and  prominent  citizens  of  Washington  who  were  present  by 
invitation.    The  exhibition  was  reported  to  he  entirely  satisfactory. 

The  light  was  also  used  on  the  occasion  of  the  lecture  of  Professor 
Powell,  before  the  Biological  and  Anthropological  Societies  of  Wash- 
ington, as  already  mentioned. 

The  apparatus  has  been  left  in  the  lecture  room  for  snch  additional 
use  by  the  Institution  as  it  may  desire. 

Forettry  Inquiries. — At  the  request  of  the  Biological  Society  of  Wasb- 
ington,wbich  is  very  mnch  interested  in  tbeqaestion  of  forest  tree8(eiltier 
native  or  planted)  in  tbe  District,  tbe  Institatioa  iamed  a  oircalar  asking 
r     ,         C~.lH")^lc 
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variouH  persoas  iQformed  on  the  sabject,  including  superinteudeiits  of 
parks  and  groonda,  for  lists  of  tbe  trees  the  existence  of  whioli  in  the 
District  is  koown  to  them.  The  information  thus  obtained  will  be  col- 
lated and  presented  in  the  form  of  a  map,  which  will  andonbtedly  be 
of  mach  interest. 

Among  tbe  varions  courtesies  extended,  directly  or  indirectly,  to  tbe 
Institution,  was  an  invitation  to  the  Secretary  to  permit  his  name  to 
be  oaed  as  one  of  a  committee  on  a  bill  providing  for  the  protection  of 
American  forests.  He  was  also  asked  to  serve  as  a  member  of  the  jury 
in  tbe  Intematiooal  Horticultural  Exposition,  to  be  held  at  St.  Peters- 
burg on  the  17th  of  May,  under  the  auspices  of  the  Imperial  Horticult> 
oral  Society  of  Bnssia. 

NEOEOLOGY. 

Tbe  usual  melancholy  task  of  recordiug  some  deaths  during  the  year, 
of  employ^  and  collaborators  of  the  Institution,  again  falls  upon  me. 
I  shall  follow  the  order  ia  time  of  the  respective  dates  of  decease. 

Edwabd  H.  Knight,  bom  in  London,  June  1,  1821,  came  to  this 
couDtry  and  settled  in  Cincinnati  in  1S45,  at  tbe  age  of  twenty-one.  He 
died  at  Bellefoutaine,  Ohio,  January  22, 18S3,  at  tbe  age  of  fifty-niue 
years.  In  18C4  be  was  employed  in  the  United  States  Patent  Office  as 
general  editor  of  its  publications.  During  bis  connection  with  this  great 
institution,  availing  himself  of  bis  rare  advantages,  lie  compiled  his 
"American  Mechanical  Dictionary,"  which  was  completed  and  pub- 
lisbed  iu  1S73  iu  three  large  octavo  volumes.  lu  187(1  he  was  selected 
as  tbe  commissioner  in  charge  of  the  Patent  Office  exhibit  at  the  Cen- 
tennial Exhibition  at  Philadelphia.  As  one  resnlt  of  bin  ooservatious 
at  that  great  international  display  he  wrote  "A  Study  of  the  Savage 
Weapons  at  the  Centennial  Exhibition,"  which  was  published  in  the 
Smithsonian  Report  for  1870,  occupying  86  pages,  and  illustrated  with 
147  sketches  of  various  weapons  sketehed  by  himself.  In  1878  he  was 
appointed  a  commissioner  to  the  International  Exposition  held  iu  Paris 
in  that  year;  and  in  the  following  year  supervised  the  publication  of 
tbe  official  report  of  tbe  (Jnitod  States  commissioners  to  the  Exposition, 
in  five  octavo  volumes.  He  had  undertaken  for  the  Smithsonian  Insti- 
tution the  preparation  of  an  elaborate  work  ou  tbe  "Development  of 
the  Mechanic  Arts,"  a  subject  be  was  well  qualified  by  his  studies  aud 
tastes  to  discnss  in  a  comprehensive  manuer,  but  a  project  he  did  not 
live  to  accompUsh. 

Paul  Schdhaoheb  was  bom  in  Hungary  April  10, 1843.  In  1865, 
at  tbe  age  of  twenty-two,  he  came  to  the  United  States.  He  remained 
several  years  in  New  York,  where  be  acquired  the  English  language  by 
his  own  efforts.  He  left  Sew  York  on  account  of  ill  heidth,  and  went 
to  San  Francisco,  where  he  remained  until  he  was  employed  by  the 
United  States  Coast  Survey.    Id  this  service  he  made  ]im  tint  col|ec- 
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tion  of  ludian  reltos  along  the  sonthern  coast  of  California  and  on  the 
neighboring  islaodg.  Atterward,  in  1875,  be  was  employed  by  tba 
Smithsonlau  lustitntioD  to  extend  hia  explorations  as  for  north  as  Ore- 
gon. In  188U  he  went  to  Gnaymaa,  Sonora,  to  parsae  hia  vocation 
of  civil  engineering  and  surveying,  and  also  with  the  intention  of  con- 
tinuing hi«  archffiological  researches.  While  there,  he  became  interested 
in  mines,  and  during  a  visit  to  the  San  Antonio  copper  inineH  he  was 
taken  with  fever,  and  died,  after  au  illness  of  three  days,  on  the  22d  of 
May,  1883. 

Hermann  Dibbitsch  was  born  in  Neustadt,  Silesia,  Germany,  on  the 
16th  of  March,  1818.  He  died  at  bis  residence  in  Washington,  Sei)tem- 
■  tier  30, 1883.  In  1825  he  entered  the  academy  of  his  native  town,  at  the 
age  of  seven  years;  and  in  1831  he  entered  the  University  at  Breelaa, 
but  left  it  in  1835  to  enter  the  Military  Academy  in  Berlin,  where  ho 
was  graduated  as  lieatenant  in  1838,  and  soon  gained  high  rank  in  the 
Prussian  army.  In  1860  he  came  to  this  country,  became  connected 
with  the  Smithsonian  Institution  as  meteorological  clerk  and  observer 
in  1853,  and  remained  there  with  some  interruptions  (daring  which  he 
was  employed  in  mathematical  work  for  the  Naval  Observatory)  until 
his  death.  For  a  number  of  years  preceding  his  death  he  had  charge 
of  the  exchange  system  of  the  Institution,  though  for  the  last  year  or  so 
incapacitated  from  active  work  by  a  partial  paralysis.  He  was  a  man 
of  scholarly  attainments,  and  possessed  a  clear,  critical,  and  analytic 
quality  of  mind. 

John  Lawrence  Smith,  M.  D.,  was  bom  near  Charleston,  S.  C, 
December  16, 1818,  and  died  at  his  residence  in  Louisville,  Ky.,  October 
12, 1883,  iu  the  sixty-fifth  year  of  his  age.  He  was  a  graduate  of  the  Uni- 
versity of  Virginia,  and  subseqnently  of  the  Medical  College  of  (Jharles- 
ton  After  receiving  his  medical  diploma,  he  spent  several  years  in 
Europe,  pursuing  bis  studies.  In  1844  he  whs  appointed  assayer  of 
the  State  of  South  Carolina.  In  1847  he  received  an  invitation  from 
the  Turkish  Government  to  become  its  mining  engineer  and  to  investi- 
gate and  report  on  the  conditions  of  cotton-growing  in  that  country. 
While  pursuing  these  new  duties,  he  made  a  careful  study  of  the  geo- 
logical and  mineralogieal  characteristics  of  the  emery  mines  of  Turkey, 
spending  about  four  years  in  this  service.  His  memoir  on  the  subject 
was  published  iu  the  Mimoirea  des  Savants  Strangers.  He  also  examined 
chemically  and  published  a  report  on  the  thermal  waters  of  Asia  Minor. 

Dr.  Smith  also  invented,  in  1851,  the  "inverted  microscope,"  by  which 
hquids  placetl  upou  a  horizontal  stage  of  thin  glass  could  be  conven- 
iently examined  from  beneath,  the  illuminating  rays  passing  downward 
and  being  then  reflected  upward  to  the  eye. 

In  1864  he  visited  Washington  City,  and  became  for  a  year  or  two 
the  chemist  of  the  Smithsonian  Institution,  in  the  laboratory  of  which 
bo  found  a  congenial  place  for  pursuing  his  analytical  researches. 
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Fromtbestndy  of  mineralogy — in  wbich  field  Dr.  Smith  made  impor- 
tant original  obeervations — he  wasledtoa  careful  examination  of  meteor- 
ites, to  which  sDbject  be  devoted  the  greater  portion  of  his  later  years, 
and  in  which  he  became  a  recognized  anthority.  He  had  accumulated 
a  veiy  large  and  valuable  collection  of  these  interesting  cosmical  bodies, 
now  ia  the  possession  of  Harvard  College.  A  volume  of  400  octavo 
pages,  comprisinghisprincipal  scientific  writings,  was  published  in  1873. 
Folly  ODe-fourth  of  tliis  matter  is  occupied  with  his  various  papers  on 
meteorites. 

Dr.  Smith  filled  successively  several  professorships ;  was  a  United 
States  commissioner  to  the  Universal  Exposition  of  Paris  in  1867,  and 
to  that  of  Vienna  in  1872 ;  was  president  of  the  American  Association 
in  1872 ;  and  was  a  member  of  the  National  Academy  of  Sciences. 

Ueoboe  Shoejukeb,  an  efficient  assistant  in  the  department  of 
birds,  died  October  12, 1883,  at  his  parents'  residence  in  Georgetown, 
D.  C,  after  au  illuess  of  more  than  ayew.  He  was  born  iu  ISii,  and  had 
passed  his  21st  birthday  only  16  days.  His  disease  was  pulmonary  cou- 
somptiou,  which  first  developed  itself  about  the  middle  of  September, 
1882.  Soon  after  l)eiug  taken  -ill  he  went  to  Philadelphia,  where  he 
spent  two  months,  thinking  the  change  might  be  of  benefit.  In  the 
spring  of  1883  he  went  to  Florida,  uud,  after  remaining  two  months,  re- 
turned without  having  derived  any  benefit  from  the  journey,  but,  on  the 
contrary,  much  reduced  in  weight  and  strength.  Early  in  September, 
on  the  recommendation  of  his  physician,  he  went  to  Loudoun  Gonnty, 
Virginia,  iu  order  to  try  once  more  the  efiiects  of  a  change  of  atmosphere. 
There  be  continued  to  lose  ground  so  rapidly  that  he  decided  to  return 
at  the  end  of  two  weeks.  He  reached  home  in  a  very  much  weakened 
coDilitiou,  but  managed  to  keep  up  ootit  withio  a  very  few  days  of  bis 
death.  Mr.  Shoemaker  was  a  yonng  man  of  much  promise ;  faithful  and 
cousciencious  iu  the  discharge  of  his  dnties,  and  possessed  of  many  ex- 
wllent  traits  of  character.  He  death  was  no  less  a  loss  to  the  depart- 
ment thui  a  sad  bereavement  to  his  friends. 

Dr.  Leonard  Dunnell  Gale  was  born  at  Millbury,  Mass.,  in  1800. 
He  was  graduated  from  Union  College,  Schenectady,  K.  Y.,  in  1825,  and 
devoting  himself  chiefly  to  the  pursuit  of  chemistry  became  early  a 
professor  of  that  science  in  several  iustitutious  of  learning.  In  1833  he 
made  a  geological  survey  of  Maohattau  Island,  and  not  long  afT«rward 
was  ^pointed  professor  of  chemistry  and  mineralogy  in  the  New  York 
City  University.  In  1836  he  there  formed  the  acquaintance  of  Prof.  S.  F. 
B.  Hone,  and  by  his  familiarity  with  the  discoveries  of  Professor  Henry 
was  enabled  to  render  his  colleague's  project  of  au  electro-magnetic 
telegraph  successful  in  operation.  In  1846  he  came  to  Washington,  and 
for  eleven  years  was  an  examiuer  in  the  Patent  Office  in  charge  of  the 
dei>artment  of  chemical  inventions.  In  1857,  having  been  removed  teom 
I  li.ll  office,  he  practiced  in  this  city  for  some  years  as  expert  and  attor-. 
oey  in  chemical  applications.  '^ 
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In  1871  Dr.  Gale  became  connected  with  tbis  iBstitntion  as  chemist 
iu  the  laboratory,  where  he  continaed  for  a  year  or  two. 

He  became  cousiderably  enfeebled  in  his  later  years,  and  died  in  tltia 
city  October  23,  1883,  at  the  age  of  eigbty-foar. 

Dr.  John  IjAwrence  Le  Conte  waa  bom  in  Ifew  York  May  13, 
1625,  and  died  in  Philadelphia  November  15,  1883,  in  tbe  flfty-nintJi 
year  of  his  age.  His  father,  Maj.  John  E.  Le  Oonte,  of  the  Engineer 
Corps,  was  a  writer  ou  botany  and  zoology.  Dr.  Le  Conte  was  gradu- 
ated in  1846  from  the  College  of  Physicians  of  New  York.  He  wrote 
some  early  papers  on  mineralogy  and  palieontology,  bat  his  principal 
studies  were  in  the  department  of  entomology,  and  more  especially  in 
the  class  of  Coleopt«ra,  to  which  division  be  devoted  the  labor  of  many 
years,  and  in  which  he  made  a  very  larg&  and  valuable  collecHou  of 
specimens.  In  1860  be  published  a  "Monograph  of  Pselapbidse,"  and 
not  long  afterward  an  "Attempt  to  classify  the  Longicom  Coleoptera  of 
America  north  of  Mexico."  , 

In  1858  Dr.  Le  Oonte  was  reqaested  to  prepare  for  the  nse  of  tbe  In- 
stitution "  Instructions  for  oollectiag  Coleoptera,"  which  paper  was  pub- 
.  lished  in  the  Smithsonian  report  for  that  year,  and  was  also  separately 
printed  and  widely  distributed  (as  a  circular)  to  collectors.  In  1859  a 
paper  by  him  on  '<TfaeColeopteraof  Kansas  and  Eastern  New  Mexico" 
was  published  in  the  Smithsonian  Contributions,  Volume  XI,  occupying 
64  quarto  pages,  with  two  plates  and  one  map.  In  1862  the  Institution 
published  his  "Classification  of  the  Coleoptera  of  North  America," 
Part  I,  in  312  octavo  pages,  with  49  wood-cnts.  (Tbis  was  inclndeid 
iu  Volume  III  of  the  "Miscellaneous  Collections.")  In  1866  appeared 
"  List  of  the  Coleoptera  of  North  America,"  Part  I,  in  82  octavo  pages. 
("  Mia.  Coll.,"  Volume  VI.)  In  the  same  year  "  New  Species  of  North 
American  Coleoptera,"  Fart  I,  in  180  octavo  pages.  ("Mis.  Coll.," 
Volume  VJ.)  In  1873  "New  Species  of  North  American  Coleoptera," 
Part  II,  in  74  octavo  pages.  ("Mis.  Coll.,"  Volume  XL)  In  the  same 
year  Part  II  of  his  "Classification  of  the  Coleoptera  of  North  America" 
in  72  octavo  pages.    ("Mis.  Coll.,"  Volume  XI.) 

These  works  remain  incomplete,  but  their  author,  after  years  of  prepa- 
raUon,  decided  upon  an  entire  revision  and  complete  presentation  of  his 
subject.  Meanwhile  he  prepared  au  important  contribution  to  entomol- 
ogy in  a  treatise  devoted  to  the  "Species  of  Bbyncophora,"  which  was 
published  in  1876  by  tbe  American  Philosophical  Society. 

In  1882,  assisted  by  his  pupil  and  friend,  I  >r.  George  H.  Horn,  he  had 
ready  (after  an  interval  of  ten  years  from  its  first  issue)  the  new  and 
revised  edition  of  his  "Classification  of  the  Coleoptera  of  North  Amer- 
ica" greatly  extended.  Early  in  1883  tbis  important  and  elaborate 
work,  comprising  the  latest  labor  of  his  life,  was  pnblisbei]  by  the  In- 
stitntioD.    It  occupies  (including  the  introduction)  605  octavo  pages. 

Dr.  Le  Conte  was  president  of  the  American  Association  in  1874.  He 
w^  a  member  of  the  National  Academy  of  Sciences,  president  of  th^ 
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Americaii  Entomological  Society,  and  n  vice-preeideut  of  llie  AmericHD 
Philosophical  Society. 

MISCELLANEOUS. 

The  Mercer  Bequegt. — Eoference  lias  been  made  in  a  previous  report 
to  the  will  of  the  Kev.  Dr.  Mercer,  of  Newport,  B.  I.,  by  which  the 
Smithsonian  Institution  was  made  an  idlioiate  legatee  with  Harvard 
and  Yale  CollegeM  ami  oneor  two  individuala  to  administer  a  certain 
sum  of  money  intended  for  educational  purposes. 

It  is  not  expected  that  the  Institution  will  be  called  npon  to  take  any 
action  for  many  years,  possibly  not  in  the  course  of  a  generation.  The 
estate,  however,  has  proved  to  be  much  larger  than  was  originally  im- 
agined, and  amoants  to  over  (1,000,000. 

Friendly  proceedings  are  now  under  way  for  the  prnpoKe  of  deter- 
mining the  precise  status  of  the  several  legatees,  and  the  action  which 
tbe  executrix,  Mrs.  Pell,  should  properly  take  in  the  premises. 

Xaval  Miueum  of  Hygiene. — The  Navy  Department  has  been  engaged 
for  several  years  past  in  bringing  together  an  exhibit  of  sanitary  appa- 
ratus and  appliances,  whether  used  in  the  Navy  or  elsewhere ;  and  as 
this  subject  at  present  has  no  special  assigunieut  or  place  iu  the  Na- 
tional Maseum,  it  was  thought  expedient,  as  a  method  of  carrying  out 
proper  reciprocity  with  the  other  Departments,  to  transfer  all  the  ap- 
paratas  of  that  character  to  tbe  charge  of  the  Naval  Museum  of  Hy- 
giene. 

The  principal  objects  consisted  of  articles  of  terra-cotta  and  metal, 
intended  for  sanitary  uses,  and  obtained  at  the  Interuation  ll  Exhibi- 
tioo  of  1876.  Tbe  specimens  Aimished  constitute  a  very  acceptable 
addition  to  the  Naval  Museum. 

Portrait  of  Dartoin, — The  picture  gallery  of  the  Smithsouian  Institu- 
tion daring  the  year  has  been  enriched  by  a  life-size  portrait  of  Darwin, 
painted  by  E.  F.  Andrews,  of  Washington,  and  given  by  the  artist^ 
This  has  been  duly  assigned  and  placed  in  the  Maseum,  and  attracts 
macb  interest 

Prieatley  Relict. — At  the  suggestion  of  Professor  Leeds,  of  the  Stevens 
Institute,  Hoboken,  N.  J.,  I  made  application  to  Mrs.  Priestley,  of 
Ifortbamberland,  Pa.,  in  behalf  of  the  Institntion  for  the  collection  of 
apparatns  used  by  her  husband's  ancestor,  Dr.  Joseph  Priestley,  tbe 
eminent  physicist,  and  brought  by  him  to  this  country  many  years  ago. 
As  tbe  discoverer  of  oxygen,  and  other  important  elements  in  chemical 
science,  and  as  one  of  the  first  to  carry  on  chemical  research  in  the 
United  States,  the  memory  of  Dr.  Priestley  is  highly  revered  by  Amer- 
ican chemists,  and  it  was  with  much  gratification  that  they  learned  of 
Mrs.  Priestley's  willingness  to  make  the  transfer. 

By  the  assistance  of  Professor  Leeds  the  collection  was  secnrely  put 
Dp  in  a  number  of  crates  and  hogsheads,  which  were  forwarded  to  Wash- 
H.  MU.  69 4 
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iugton.  Arrangemeuts  will  now  be  made  to  uupack  tlie»e  articles  and 
place  tbem  where  tbey  will  be  most  accessible  to  all  persona  ioterested. 

Memorial  Ol^ectii  in  the  Pension  BMilding. — Onu  of  the  largest  and  most 
imposing  buildings  in  Washington  is  the  one  being  erected  nnder  tbe 
direction  of  General  Meigs,  in  Judiciary  Square,  for  the  use  of  tbe  Peu- 
sioD  OGQce.  A  part  of  the  architectural  effect  of  this  building  consists 
in  a  series  of  coIuoids  of  eoormoas  size,  and  tbe  bappy  thought  occurred 
to  General  Meigs  of  making  each  column  the  depository  of  tbe  archives 
and  documents  relating  to  the  history  of  a  Department  of  the  Goreni- 
ment.  .The  offer  of  a  columu  to  the  Smithsonian  Institutiou  was 
promptly  made  use  of  by  furuishing  a  series  of  documents  giving  some 
notice  of  the  past  history  and  present  condition  of  the  Smithsonian  In- 
StitutioQ  and  the  Kational  Museum.  * 

Inatruetions  for  Cave  Re»earch. — ^The  Smithsonian  Institution  bas  al- 
ways taken  much  interest  in  the  investigations  of  caves  for  tbe  purpose 
of  obtaining  specimens  of  prehistoric  man,  and  of  extinct  and  recent 
Tertebrated  animals. 

In  addition  to  the  large  collections  made  by  myself  at  various  times 
in  this  direction,  and  now  forming  part  of  tbe  collections  of  the  llational 
Museum,  the  proceeds  of  the  Hamilton  bequest  have  been  devoted  for 
several  years  to  this  purpose.  So  far,  however,  the  caves  of  the  United 
States  have  not  been  as  prodnctive  in  collections  as  those  of  Europe. 
Having  received  very  valuable  collections  of  bones  and  relies  from  the 
celebrated  Kent's  Cavern  in  England,  made  under  the  direction  of  Mr. 
William  Pengelly,  that  gentleman  was  asked  to  prepare  a  special  tnsat- 
jse  on  cave  research,  to  be  published  by  the  Smithsonian  Institution 
in  its  Miscellaneous  Collections.  This  offer  baa  been  kindly  accepted, 
and  it  is  boped  that  the  manuscript  will  sooa  be  received  and  put  to 
press. 

Abert  Collection  of  Minerals. — Among  tbe  most  important  single  COQ- 
tribntiona  to  the  National  Museum  during  the  year  was  that  of  four 
cases  of  minerals,  presented  by  Col.  James  T.  Abert,  of  Washington 
City,  and  constituting  a  large  portion  of  the  collection  of  his  father,  tbe 
late  Golonel  Abert,  of  the  Topographical  Bureau.  This  collection,  al- 
though somewhat  antiquated,  from  representing  the  condition  of  min- 
eralogy more  than  twenty  years  ago,  embraces  a  large  number  of  very- 
rare  and  interesting  minerals,  the  localities  of  which  have  for  the  most 
part  been  esbansted,  and  which  are  now  only  procurable  with  great 
difBcnlty. 

Obsequies  of  John  Howard  Payne. — Mr.  John  Howard  Payne,  so  well 
known  as  the  anthor  of  "Home,  Sweet  Home,"  died  many  years  ago  in 
Tunis,  during  his  incumbency  of  the  office  of  United  States  consul  at 
that  place. 

Desirous  of  rendering  proper  tribute  to  bis  memory,  Mr.  W.  W.  Cor- 
coran, the  eminent  philanthropist  of  Washington,  undertook  to  have 
these  remains  transferred  to  the  United  States  and  placed  under  a 
suitable  monument  in  tbe  Oak  Hill  Oemeteiy  near  Washington. 
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Tbe  reintennent  took  place  on  the  9tti  of  Jaue ;  and  in  the  appoint- 
ment of  pall-bearers,  the  Smithsonian  Institotion,  among  other  literary 
and  sdentiflc  establishments  of  tbe  city,  was  recognized  by  the  selection 
of  its  Secretary,  to  act  in  the  above-mentioned  capacity.  The  serr- 
ices  on  that  occasion  were  very  impressive,  and  attracted  a  large  gath< 
eriog  of  people. 

UNITED  STATES  NATIONAL  MUSEUM. 

Dnring  tbe  year  tbe  officers  of  tbe  Museum  have  cootinned  the  work 
of  rearranging  the  materials  nnder  their  charge  on  tbe  greatly  extended 
space  afforded  by  the  completion  of  the  new  ballding.  It  will  be  remem- 
bered that  this  building  waa'Brst  occupied  late  in  1881,  and  that  there- 
fore 1883  is  really  only  the  second  year  of  systematic  effort.  Some  ex- 
periments in  installation  were  made  in  1881,  bat  the  chief  thing  accom- 
plished was  the  accamnlatiou  in  some  of  tbe  inner  courts  of  tbe  building 
of  tbe  great  mass  of  unassorted  material  which  bad  been  gathering  for 
many  years  in  the  varions  store-rooms  of  tbe  Smithsonian  building  and 
elsewhere,  and  which,  on  account  of  lack  of  space,  had  been  allowed  for 
the  most  part  to  remain  in  the  original  packing  cases. 

Ailer  a  struggle  of  twenty-four  months  with  this  mass  of  unassorted 
material,  the  floors  of  tba  Museum  have  at  length  been  cle4red,  and  only 
three  of  the  seventeen  exhibition  halls  are  now  occupied  for  storage  pnr- 
poeea. 

A  provisional  classification  of  the  departments  of  the  Museum  was 
adopted  early  in  1882,  and  during  tbe  past  two  years  has  been  prae- 
tic^ly  applied.  Twenty-two  scientific  departments  were  provided  for 
and  grouped  in  five  divisions,  namely,  anthropology,  zoology,  botany, 
geology,  and  exploration  and  experiment.  There  are  also  eleven  exeo- 
otiTe  departments,  grouped  together  in  tbe  division  of  administration. 

A  briffif  review  of  what  has  been  accomplished  in  each  department 
up  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
haps be  the  most  satis&ctory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  tbe  Museum.  I  shall 
not,  however,  attempt  to  discnss  tbe  additions  of  the  year  to  tbe  Mo- 
seiun,  as  those  will  be  treated  of  in  detail  in  the  reports  of  tbe  several 
executive  ofBcers,  and  of  which  a  complete  list,  arranged  alphabetically 
by  donors,  will  be  found  in  the  Appendix  to  the  Beport  of  the  Assist- 
ant Director. 

Dtpartmmt  of  Art  and  Jnduatry. — In  tbe  department  of  art  and  in- 
dostry  is  included  for  tbe  pjcesent  all  ethnological  material  except  that 
bdongiog  to  prehistoric  arcu£eology.  Under  the  head  of  ethnological 
material  are  included  the  products  of  the  arts  and  industries  of  civil- 
ized as  well  as  of  semi-civilized  and  barbarous  races.  These  collections 
are  being  arranged  in  accordance  with  a  teleological  rather  than  a  geo- 
graphical plan  of  classification,  objects  of  a  similar  nature  being  placed .  > 


52  REPORT   OP  THE   8ECSETARV. 

side  by  Bid« — musical  iDStrumeiita  together,  veapoas  logeLber,  &c. — 
and  arranged  in  such  a  inanuer  as  to  show  the  evolutioii  of  each  idea 
from  the  most  primitive  type.  In  discarding  the  ethnogi-aphic  method 
of  arraogemeut,  almost  universal  among  museums,  8i)ecia1  cate  has 
been  taken  not  to  sacriAce  the  possibility  of  bringing  together  the  ob- 
jects belonging  to  any  particular  locality  or  race,  if  this  shall  at  any 
time  be  required  for  purposes  of  study. 

Tbe  department  of  art  and  industry  must  in  time  necessarily  be  sut>. 
divided  into  a  number  of  special  departments.  At  present,  and  until 
the  material  now  on  hand  is  properly  asBort«d,  such  subdivision  is  not 
particularly  to  be  desired.  There  have  grown  up,  however,  a  number 
of  sections  in  this  department,  the  result  of  the  accumulation  of  large 
quantities  of  material  requiring  tbe  care  of  a  special  ofBcer. 

Section  of  materia  medica. — This  section  is  already  thoroughly  under 
control,  the  specimens  beirg  installed  in  exhibition  cases  in  systematic 
order,  and  a  large  number  of  labels  being  attached.  This  department 
has  been  for  two  years  under  tbe  care  of  Dr.  James  M.  Flint,  surgeon, 
U.  S.  N.,  who  has  been  detailed  for  this  service  by  the  Surgeon-Oeneral 
of  the  Navy,  and  to  whose  skill  the  Museum  is  indebted  for  the  develop- 
ment of  a  collection  of  medicinal  substances  probably  oneqnaled  else- 
where. 

Section  of  tdethodg  of  transportation. — The  collection  of  models  of 
boat«  and  vessels  dow  includes  between  two  and  three  hundred  sped- 
mens.  This  collection  has  been  developed  in  connection  with  the  fish- 
eries collection,  and  is  especially  complete  in  representation  of  Ameri- 
can forms,  both  aboriginal  and  modem.  The  series  of  primitive  types 
is  particularly  fall,  and  the  collection,  which  will  be  installed  in  tbe 
room  adjoining  the  fisheries  collection,  will,  when  arranged  upon  the 
evolutionary  plan,  be  thoroughly  unique. 

Section  of  foods  and  textiles. — The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  a 
number  of  foreign  Qountries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition,  Prof.  W.  O.  Atwater,  of  tbe  Wesleyan  University,  Mid- 
dletown,  Conn.,  has  been  acting  as  houorai-y  curator  of  the  section  of 
foods,  and  has  carried  on  extensive  operations  in  the  analysis  of  food 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Bomyu  Hitchcock,  of  New  York,  an  esperienced  microscopist  and 
chemist,  bas  recently  been  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 

Section  of  Aboriginal  pottery. — Mr.  W.  H.  Holmes  has  been  detailed 
by  the  Director  of  the  Bureau  of  Ethnology  of  the  Institution  to  pre- 
pare a  report  upon  American  aboriginal  po|tery,  and  the  entire  collee- 
tions  of  the  Museum  have  been  placed  in  his  bands  for  that  purpose. 
This  collection  is  very  rich,  and  after  its  arrangement  bas  been  com- 
pleted will  be  one  of  the  most  impressive  in  the  whole  Museum. 
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IkctUm  o/hiitorical  relict. — The  relics  of  George  WashingtOD  and  other 
distingaished  persons,  for  many  years  displayed  in  the  Patent  Office, 
and  the  Lewis  collection  of  Washiugton  relics,  parohased  by  Ooogress, 
«Dd  stored  in  the  Patent  Office,  bnt  kept  in  the  original  packing  tiozes, 
bftre  dnring  the  year  been  given  into  the  charge  of  the  National  Moseam 
by  the  Commissioner  of  Patents.  These  have  been  placed  on  exhibi- 
tion in  temitoniry  cases,  together  with  many  articles  of  similar  natore 
already  iu  the  [wssession  of  the  Moseam. 

Section  of  co»tumes,  architecture,  £c. — The  wealth  of  the  Mnseum  in 
articles  of  costnmes  derived  from  the  North  American  aborigines  is  very 
great,  as  well  as  in  objects  of  all  the  classes  of  implements  and  other 
articles  wLicli  nsnally  make  np  the  bnlh  of  ethnological  collections. 
The  mass  of  unassorted  material  is  still  very  large,  and  is  being  in- 
creased every  week  by  the  arrival  of  new  collections. 

The  Catlin  collection  of  Indian  paintings,  presented  in  1881  by  Mrs. 
Joseph  Harrison,  of  Philadelphia,  have  been  nnpacked  and  placed  on 
exhibition  in  the  lecture-room. 

The  collection  of  mnsical  instruments  is  deserving  of  mention,  since 
it  is,  up  to  the  present  time,  the  only  one,  excepting  the, fisheries  collec- 
tioD,  which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation. 

Department  of  Antiquities. — The  department  of  prehistoric  antiquities, 
under  the  cbat^e  of  Dr.  Charles  Kau,  has  advanced  with  its  usual  steps 
of  progress  during  tbe  year.  The  present  somewhat  unsettled  condi- 
tion of  tbe  upper  main  hall  of  the  Smithsonian  building,  in  which  these 
collections  ate  stored,  is  due  to  tbe  fact  that  the  art  and  industry  col- 
lections, formerly  exhibited  here,  have  been  only  in  part  removed,  owing 
to  the  lack  of  exhibition  cases  in  the  n<tw  building. 

Department  of  Mammals. — The  accessions  of  the  year  have  been  nn- 
merous  and  important.  The  cnrator  of  mammals  has  devoted  a  consid- 
erable iKtrtion  of  his  time  during  the  year  to  the  reorganization  of  the 
eolhction  of  skeletons,  which  is  exceedingly  rich  in  North  American 
naterial.  The  cases  for  their  reception  not  having  been  finished,  the 
mounted  preparations  still  remain  in  the  Smithsonian  bnilding.  Tbe 
articulated  skeletons  have  all  been  systematically  arranged  in  the  oste- 
dogical  gallery. 

Departmei  t  of  Birds. — In  tbe  department  of  birds,  nnder  the  care  of 
Mr.  Robert  Bidgway,  the  work  of  the  year  has  necessarily  been  con- 
fined to  the  laboratory,  all  the  space  in  the  ornithological  galleries  out- 
side of  the  cases  having  been  occupied  by  the  offlcej  of  the  Smithsonian 
Institution  dnring  the  reconstruction  of  theeasterc  end  of  the  building. 
There  has  been,  however,  very  uinch  important  work  accomplished  in 
tbe  rearrangement  of  the  study  series,  and  valuable  collections  have 
been  received,  especially  fh)m  Dr.  Stejneger  and  from  others  already 
mentioned  iu  another partof  this  rei>ort  under  the  head  of  "Geograph- 
ical Explorations.'*  ^ 
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J)tpartment  of  Reptiles  and  Batrachians. — Under  the  charge  of  Or.  H.  0. 
Yarrow,  bonoraiy  curator,  the  usual  administrative  work  has  been  ac- 
complished, and  ED  aoDotated  catalogue  of  the  Americaa  specimens 
belonging  to  the  Mnseam  has  been  pnbltsbed. 

Department  of  Fiahes. — ^Tbis  departmeut  is  perhaps  one  of  the  most  un- 
wieldy in  the  Mnseam,  its  material  beiog  for  the  most  part  alcoholic. 
From  1866,  when  it  was  thoroughly  diRorganized  by  the  fire  in  the  Smith- 
.  sonian  baildiog,  ap  to  187t  this  department  was  without  a  curator, 
though  sabsoqnently  to  1881  the  bulk  of  the  collection  was  largely  in- 
creased every  year  by  the  work  of  thtf  United  States  Fish  Oommission. 
For  two  years  Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs. 
Parker,  Dresel,  Miner,  and  Bean,  has  been  engaged  in  re-arranging  the 
entire  collection  and  preparing  a  card  catalogue,  a  task  which  hasbMn 
doubly  difOcnlt  owing  to  the  lack  of  sofQcient  room  in  which  to  work. 
The  collection  is,  however,  now  very  well  nuder  control,  and  several 
tiiousand  Iwttles  have  been  set  aside  for  the  exhibition  series.  From 
June  to  October  of  this  year  Dr.  Bean,  was  detailed  for  special  service 
in  connection  with  the  International  Fisheries  Exhibition,  and  devoted 
a  considerable  portion  of  this  period  to  the  study  of  the  ichthyologioal 
collections  in  London,  Paris,  Qenoa,  Vienna,  Berlin,  and  Liverpool,  es- 
tablishing additional  relations  of  exchange  in  those  cities.  This  de- 
partment has  been,  as  usual,  enriched  by  the  work  of  Cbe  United  States 
Fish  OommissoD,  whereby  many  new  species  and  genera  have  been 
added  to  the  fauna  of  North  America. 

Department  of  MoUuiJca. — This  department  continues  ander  thecharge 
of  Mr.  William  H.  Dall  as  honorary  curator,  Mr.  B.  E.  C.  Steams  acting 
during  a  portion  of  the  year  as  non-resident  assistant  curator.  The  col- 
lection has  been  greatly  enriched  by  the  acquisition  of  Mr.  Stearns's  col- 
lection of  American  mollusks  and  the  very  rich  collections  of  J.  Gwyn 
Jeffreys,  esq.,  F.  G.  8.,  &c.,  of  London. 

Department  of  Insecta. — The  Museum  is  still  unfortunately  without  a 
collection  of  entomological  specimens  worthy  of  the  name,  the  valuable 
ooUections  accumulated  by  the  Government  service  bavingyears  ago  suf- 
fered destruction  in  the  hands  of  the  Departmeut  of  Agricultnre,  witU 
whom  they  were  deposited.  Prof.  C.  V.  Btley,  who  is  acting  as  honor- 
ary curator  of  this  department,  has  deposited  his  exteuBive  collection  of 
American  insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may 
become  the  property  of  the  United  States. 

Detriment  of  Marine  Invertebrates. — The  collections  of  crustaceans, 
radiates,  worms,  and  protozoans  are  administered  in  charge  of  Mr.  Rich- 
ard Rathbun,  being  grouped  together  under  the  general  heading  of 
"Mariue  Invert«brate8."  The  west  hall  of  the  Smithsonian  building 
has  been  assigned  to  this  department  for  exhibition  purposes,  but  is 
still  occupied  in  large  part  by  collections  belonging  to  other  departments, 
BO  that  the  curator  has  had  but  little  opportunity  for  perfecting  the  ex- 
hibition series.     Very  extensive  progress,  however,  has  been  made  dar- 
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ing  the  year  b;  the  carotor,  assisted  by  EasigB  W.  E.  Safford,  Easign 
C.  S.  McClain,  and  Mr.  R.  S.  Tarr,  in  the  way  of  assorting  the  material 
already  on  hand,  and  the  distribation  of  duplicates.  A  card  oatalogne  of 
the  collection  is  nearly  completed,  and  a  number  of  ImportaDtexchanges 
with  several  Earopean  maseams  have  been  made  during  the  year. 

Department  of  Invertebrate  Foesilt. — This  department  is  now  divided 
into  two  sections,  Dr.  0.  A.  White,  honorary  curator  of  the  depari^ment, 
retaining  charge  of  all  except  the  Paleozoic  fossils  which  are  in  the  hands 
of  Hr.  G.  D.  Walcott,  honorary  cnrator  of  that  department. 

/fepartiii«i*o/fl«je)i(i'Ianto.— The  collection  of  recent  plants,  for  many 
years  in  the  custody  of  Dr.  John  Torrey,  of  New  York,  and  afterwards 
deposited  iu  the  Department  of  Agricultare,  have  been  kept  in  excellent 
eonditioD  by  Dr.  Vasey,  cnrator  of  the  department. 

Departmmt  ofFoMil  Plants. — This  department  is  administered  by  Prof 
Leeter  P.  Ward,  honorary  curator,  who,  like  the  curators  of  fossil  in- 
vertebrates, is  an  officer  of  the  Geological  Survey. 

J)epartnimt  o/Litkologj/  and  Phj/tieal  Geology. — The  collection  of  build- 
ing  stones  ander  the  charge  of  Mr.  Oeorge  P.  Merrill,  assistant,  acting 
aa  curator,  presents  each  month  a  more  imposing  appearance  in  the  ex- 
hibition gallery.  The  space  assigned  to  it  has  been  considerably  in- 
creased during  the  year.  Owing  to  the  expense  of  preparing  the  speci- ' 
mens,  little  has  been  done  towards  getting  ready  for  exhibition  the  great 
hoard  of  material  which  lies  at  present  unutilized,  in  the  soathwesC 
conit. 

The  curator  of  this  department  has  recently  undertaken  the  develop- 
ment of  the  collections  in  physical  geology,  but  has  not  yet  had  oppor- 
tunity to  seriously  begin  work. 

Department  of  Minerals. — Since  the  death  of  Dr.  George  W.  Hawes, 
curator  of  this  department,  Mr.  W.  S.  Yates,  aid  in  the  Museum,  has 
bad  charge  of  the  mineral  collections,  and  has  nearly  completed  the  task 
of  rearranging  and  classifying  the  material.  Prof.  F.  W.  Clarke,  chem- 
iat  of  the  United  States  Geological  Sarvey,  was  appointed  honorary 
curator  on  December  3. 

Department  of  Metallurgy  and  Economic  Geology  —Mr.  Frederick  P. 
Dewey  has  been  appointed  full  curator  in  this  department.  Until 
within  a  few  weeks  nothing  had  been  done  towards  developing  the  ex- 
hibition series,  the  time  of  the  curator  and  bis  assistant  having  been 
devoted  to  the  overhauling  and  cataloguing  a  portion  of  the  great  mass 
of  noHSsorted  metallurgical  material  acquired  by  the  Museum  at  the 
elose  of  the  Philadelphia  Exhibition.  There  is  stilt  an  immense  quan- 
tity of  ores  and  metallurgical  products  stored  away  in  the  original  pack- 
ing boxes  within  the  Museum  building,  and  also  iu  a  temporary  shed 
attached  to  the  armory  building.  This  latter  was  obtained  by  Mr. 
Tbomas  Donaldson  at  the  close  of  the  so-called  "  permanent  exhibition" 
on  the  Centennial  grounds  in  Philadelphia. 
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During  the  absence  of  the  Assistant  Diiector  in  Europe,  Mr,  Freder- 
ick W.  True,  curator  of  mamDials,  rendered  most  offlcieot  service. 

BUREAU  OF  ETHNOLOGY. 

The  appropriation  made  by  Coiigress  for  the  prosecution  of  ethno- 
logical researches  among  the  North  American  Indians  was  increased 
at  the  last  session  from  t35,000  to  (40,000.  The  work  has  remained 
in  charge  of  M%).  J.  W,  Powell,  who  has  furnished  the  following  account 
of  operations  during  the  past  year: 

Mound  Exploration. — The  work  of  exploring  the  moundit  and  other 
ancient  monuments  of  our  cooutry,  begun  in  18S2,  was  carried  on  during 
the  year  1883  ander  the  charge  of  Prof.  Gyms  Tliomas. 

The  same  persons,  to  wit,  Col.  P.  W.  Norris,  Mr.  James  D,  MiddletoD, 
and  Br.  Edward  Palmer,  who  were  engaged  during  the  previous  year, 
were  retained  as  the  regular  field  assistants  through  1883. 

Colonel  Norris  spent  the  latter  part  of  the  winter  and  early  spring 
in  Arkansas  and  Mississippi,  and  made,  in  the  months  of  June  and 
July,  a  trip  to  Upper  Wisconsin,  Northern  Minnesota,  and  Dakota  in 
order  to  ascertain  the  character  of  the  new  earthworks  found  in  that 
northwestern  region.  The  remainder  of  the  year  he  was  engaged  in 
opening  mounds  in  the  Kanawha  Valley  in  West  Virginia. 

Mr.  Middleton's  field  of  operation  for  the  latter  half  of  the  winter  and 
the  spring  was  confined  to  the  northern  parta  of  Georgia  and  AlabamOi 
Dnring  the  last  part  of  the  year  be  has  been  carrying  on  moand  explo- 
rations in  Wisconsin  and  southward  as  far  as  Northern  Arkansas. 

Dr.  Palmer  has  confined  his  operations  during  most  of  the  year  to 
Central  and  Southern  Arkansas  and  Northern  Louisiana.  He  was  en- 
gaged a  short  time  in  examining  interesting  cave  deposits  in  Central 
Alabama. 

Besides  these  regular  assistants,  Mr.  John  P.  Bagan,  Mr.  John  K. 
Emmert  and  Mr.  L.  H.  Thing  were  engaged  for  short  periods  as  tem- 
porary assistants. 

In  June  Mr.  Uagau  explored  certain  mounds  in  Caldwell  County, 
North  Carolina,  which  bad  been  reported  by  Dr.  J.  M.  Spainhour,  of 
Lenoir,  who  also  rendered  very  great  aid  in  this  work.  Afterwards 
Mr.  Bagan  was  sent  to  the  southern  part  of  Georgia  and  into  Florida. 
Mr.  Emmert  was  temporarily  employed  in  opening  mounds  and  graves 
in  East  Tennessee,  and  in  investigating  the  manfactnure  of  imitations 
of  ancint  relics  in  Western  North  Carolina.  Mr.  Thing  devoted  a  short 
time  to  the  exploration  of  the  earthworks  and  ancient  cemeteries  of 
Southern  Illinois  and  Southeast  Missouri. 

The  number  of  specimens  collected  during  the  fiscal  year  ending 
June  30,  1883,  as  shown  by  the  catalogue  prepared  for  the  bureau,  is 
4,110.  It  ia  believed  that  about  one-half,  or  2,000,  of  these  specimens 
were  obtained  in  the  first  six  months  of  1883.    The  number  collected 
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dming  tiio  latter  half  of  the  year  has  not  been  accurately  ascertained, 
bat  is  supposed  to  be  1.500,  making  iu  all  for  tlie  caleudar  year  1883 
abont  3,500  specimeua.  They  embrace  almost  every  type  of  articles 
liilberlo  found  iu  the  mouuds  and  other  ancient  works  of  that  portion 
o(  tlie  United  States  to  which  the  ojierations  of  the  year  have  been  con- 
fined, as  well  as  qiiile  a  number  of  new  types. 

AuoDg  the  more  interesting  finds  are  a  remarkably  fine  series  of  pol- 
ished celts,  a  large  number  of  steatite  piiies  with  handles,  three  winged 
pipes  of  green  chlorite  slate  finely  worked,  two  very  large  stone  image 
pipes,  gorgets,  plummets,  and  boat-shaped  ornaments. 

A  very  fine  collection  of  mound  pottery  has  been  obtained,  contain- 
JDg  many  whole  pieces,  presenting  almost  every  tyi)e,  both  as  to  form 
and  ornamentation,  heretofore  discovered  in  tbese  earthworks,  also  a  few 
that  are  unique  as  to  shape  and  decoration.  Quite  a  namber  of  shell 
and  bone  ornaments  and  implements  were  obtained,  among  which  are 
some  of  the  finest  specimens  of  engraved  shells  so  far  discovered. 

Tbe  collection  also  iacludesa  namber  of  copper  implements  and  orna- 
ments, some  of  which  are  very  fine  and  uniqae. 

Among  the  articles  obtained  iudicatiug  contact  with  European  civil- 
ization are  some  iron  implements  fW>m  a  North  Carolina  mound  and 
fragments  of  copper  plate  from  several  localities  bearing  the  impress 
of  machinery. 

Tbe  most  important  results  of  these  explorations  to  tbe  stadents  of 
American  archfeology  are  tbe  facts  brought  to  light  concerning  the 
manners  and  customs  of  tbe  moond-builders  and  the  purposes  for  which 
tbese  mounds  and  other  ancient  works  of  our  country  were  erected. 
They  clearly  demonstrate  that  a  large  portion  of  those  iu  the  Southern 
section  were  bnilt  for  domiciliary  purposes  or  as  foundatjons  for  houses, 
sod  that  tbese  booses  were  plastered  with  clay,  tbe  plastering  often  be- 
ing stamped  with  an  imj>lement  made  of  split  reeds,  and  frequently 
painted,  and  that  tbe  bouses  were  usually  thatched  with  grass  or  strav.     , 

Anew  class  of  mounds,  so  far  as  the  internal  etrooture  is  concerned, 
bae  been  discovered,  bringing  to  light  a  different  mode  of  sepultore  trom 
any  previously  observed. 

The  namber  of  mounds  opened  during  the  year  was  large,  reaching 
Hveral  bandreds,  but  cannot  be  definitely  stated. 

These  explorations  have  been  specially  successful  iu  the  light  they 
hare  thrown  upon  tbe  question  often  asked,  "Who  were  the  monnd- 
bnilders  !  " 

Explorationt  tn  the  Soulhice»t. — In  continuing  the  investigations  of  the 
preceding  year,  excnrsions  wore  made  by  Mr.  James  Stevenson  in  the 
BDmnier  and  fall  of  1883  through  sections  of  the  Southwest  not  hereto- 
fore carefully  examined,  for  tbe  purpose  of  obtaining  their  arcbaeologic 
Value  and  to  determine  to  what  extent  luture  explorations  would  be  re- 
qnired.  These  observations  resulted  iu  the  discovery  of  several  more 
rained  cave  and  cliff  cities  difleriug  in  some  respects  from  any  before 
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ezamined.  Tbe  most  remarkable  was  avillaf^  of  sixty-two  nndergroand 
dwellings,  sitaated  Dear  the  sammit  of  ooe  of  tbe  volcanic  foot-faills  of 
tlie  San  Francisco  MonDtains  in  Arizona.  The  eurikce  strntum  of  the 
hill  had  by  exposnre  become  hardened,  and  formed  the  common  roof  for 
the  entire  commnnity.  The  dwellings  were  excavated  after  a  common 
pattern,  and  a  description  of  one  will  convey  an  idea  of  the  whole. 
They  had  no  commanieation  beneath  the  surface,  and  were  only  accessi- 
ble by  means  of  square  boles  leading  from  tbe  surface  by  a  vertical 
shaft  to  tbe  main  room  of  the  dwelling.  Foot-rests — holes  at  convenient 
distances  along  tbe  sides  of  the  shaft — served  the  purposes  of  a  atait- 
way.  At  the  bottom  of  the  sbaft  was  found  an  oval-sbaped  arched-roofed 
room,  abont  twenty  feet  in  its  smallest  diameter.  At  the  ends  and  on 
tbe  sides  opposite  the  entrance  low  doorways  connected  the  main  room 
with  smaller  rooms,  the  whole  suite  of  rooms  or  dwelling  consisting  of 
foar  apartments.  One  of  the  smaller  rodms  had  its  floor  excavated  to 
a  depth  of  two  or  three  feet  below  the  floors  of  the  other  rooms,  and  is 
SDpposed  to  have  served  the  pnrpose  of  a  store-room  or  cellar  for  the 
ancient  occupant  Tbe  other  small  rooms  may  have  been  sleeping  rooms. 
A  groove  18  inches  deep  by  16  in  width,  extending  from  the  floor  of  tbe 
main  room  up  one  side  of  tbe  shaft  to  the  surface  of  tbe  bill,  its  bottom 
filled  with  ashes  and  its  sides  blackened  by  smoke,  formed  tbe  fire-place 
and  chimney  of  the  establishment.  Around  tbe  mouth  of  the  shaft  a 
stone  wall  was  found,  forming  by  its  inclosure  a  kind  of  door-yard  to  tbe 
dwelling  below.  Considerable  dSbria  was  found  in  these  dwellings,  an 
examination  of  which  led  to  tbe  discovery  of  many  curious  objects, 
illnstrating  some  of  the  social  and  domestic  customs  of  the  inhabitants. 

Stone  mauls  and  axes,  the  implements  used  in  excavating  Ibe  dwell- 
ings; pottery  bearing  a  great  variety  of  ornamentation;  bone  awls, 
and  needles  of  delicate  workmanship;  the  metate  or  family  grinding- 
stone  for  grain,  its  well-worn  surface  indicating  long  use;  shell  and 
obsidian  ornaments  and  implements  of  wood,  the  nses  of  which  were 
undiscoverable,  were  among  the  trophies  of  the  exploration.  Search 
was  made  for  a  water-course  or  spring,  but  no  appearance  of  tbe  exist* 
ence  of  water  in  the  neighborhood  was  discovered. 

There  were  signs  of  intenomrounication  between  this  village  and  a 
cliff-city  some  15  miles  distant,  which  indicated  the  eoDtemi)oraneoQ3 
inhabitancy  of  the  two. 

This  city,  or  rather  cluster  of  villages,  also  a  new  discovery,  occupied 
the  sides  of  a  caSon  which  has  recently  been  christened  Walnut  CaQon. 
The  sides  have  been  gullied  by  storms  and  torrents,  leaving  shallow 
cave-like  places  of  great  length  at  different  heights,  along  the  bottoms 
of  which,  wherever  tbe  ledge  fumishes  a  sufiBeient  area,  dwellings  ia 
groups  or  singly  were  built.  The  season  was  well  advanced  when  the 
place  was  reached,  and  only  little  time  was  spent  in  its  exploration. 

All  the  ancient  methods  of  approach  have  l>een  long  worn  away,  and 
access  to  the  nearest  of  the  groups  of  bouses  was  a  work  of  difficulty. 
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The  groap  or  village  which  was  most  Darrowly  examined  was  aboat 
half  a  mile  id  length,  and  consisted  of  a  single  row  of  houses,  the  com- 
mon rear  wall  being  the  lining-rock,  while  the  skies  and  front  were 
made  of  large  squared  stones  laid  in  clay.  A  narrow  street  or  pathway 
extended  along  tbe  entire  front.  Other  and  similar  villages  coald  be 
seen  along  the  caSon  for  some  distance. 

Among  the  relics  fonnd  here  was  a  wooden  spindle  whorl  similar  to 
those  in  use  by  the  Pueblos  of  the  present  time,  but  unlike  them  in  the 
apparent  manner  of  its  manufacture.  Nothing  indicating  the  use  of 
metallic  tools  of  any  description  was  discovered.  Tbe  sarfkce  of  the 
wood  of  which  the  whorl  was  formed  had  apparently  been  charred  and 
then  ground  down  to  the  required  size  and  shape  by  rubbing  it  upon 
sandstone.  A  shaft  of  reed  resembling  bamboo  still  remained  in  the 
wfaorL  It  had  beep  broken  by  the  maker  and  neatly  mended  by  wind- 
ing aboat  it  a  piece  of  fine  twine.  Dhe  ends  of  this  twine  being  exam- 
ined uoder  the  microscope  disclosed  the  fact  that  its  fiber  was  made  of 
very  fine  human  hair. 

Articles  of  wood,  corn-cobs,  and  even  the  perfect  grains  of  corn;  wal- 
nuts, bones  of  elk,  antelope,  and  wolf;  portions  of  wearing  material  of 
a  fobric  resembling  the  mummy  cloth  of  Egypt,  bat  made  &om  mate- 
rial uufitmiliar  to  the  explorers,  and  other  perisbable  articles,  were  fonnd 
in  sbondance  bnried  in  the  piles  of  dSbrit  which  partially  fill  these 
deserted  homes,  and  would,  at  first  thought,  seem  to  indicate  somewhat 
recent  inhabitancy.  On  the  other  hand,  however,  tbe  preservative 
qualities  of  the  atmosphere  of  this  region  are  remarkable,  and  it  is  the 
belief  that  eentnries  have  elapsed  since  the  last  of  the  departed  race  or 
races  occupied  these  old  cities  and  villages  as  homes. 

ExpUtrations  in  Arizona  and  New  Mexico. — Mr.  YiotorMindeleff,  aided 
by  Uessrs.  Cashing  and  Atkins,  proceeded,  in  the  early  part  of  the 
year,  to  the  Moki  towns  for  the  purpose  of  making  ethnologic  coUec. 
tions. 

O-rai-be,  the  most  distant  of  tbe  villages,  was  the  first  visited,  hut 
mnch  opposition  was  enconntered,  in  that  a  large  minority  of  the  na- 
tives were  fonnd  to  be  inimical  to  Americans. 

Id  coDsequence  of  this  the  O-rai-be  collection  was  small,  nambering 
only  aboat  one  handred  and  fifty  pieces,  which  had  been  secretly  of- 
ftred  in  trade,  despite  the  strict  injunctions  to  tbe  contrary  of  those  in 
sothority.  A  catalogue  of  this  material  was  prepared  by  Mr.  Gashing 
from  notes  made  in  the  field. 

After  leaving  O-rai-be,  camp  was  established  at  a  point  convenient 
to  the  remaining  villages,  near  Ma-sbong-i-ni-vi,  of  the  "  middle  mesa." 
Here  a  large  collection  was  secured,  principally  tcom  the  villages  of 
tbe  middle  mesa,  of  modem  pottery,  basket  ware,  dance  paraphernalia, 
and  stone  implements,  as  well  as  a  valuable  collection  of  well-preserved 
ancient  pottery,  embracing  a  variety  of  forms  and  decorations. 
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During  the  interraU  of  collecting  at  Moki,  Beveral  visits  were  made 
to  Mr.  Thomas  V.  Seam's  place,  near  by,  where  drawings,  notes,  and 
pfaotograplia  were  made  of  his  extensive  collection  of  ancient  pottery. 

On  Aiigast  15,  Mr.  Mindeleff  again  took  the  field  for  exploration 
among  the  cliff  ruins  of  CaSon  de  Chelley,  but  on  reaching  the  fltting- 
oat  point  an  anticipated  outbreak  among  tbe  Xavtyos  and  the  unset- 
tled condition  of  the  Indians  compelled  a  temporary  postponement  of 
work  in  that  region,  during  which  time  a  visit  was  made  to  the  exten- 
sive ancient  pueblo  rain  known  among  tbe  Kav^jos  as  "Kin-tiel." 
This  miu  is  situated  near  the  eastern  border  of  Arizona,  about  25  miles 
south  of  Pneblo,  Colorado. 

Small  8ubonlinat«  ruins  occur  on  various  prominent  points,  border- 
ing the  long  narrow  valley  that  extends  north  from  the  main  rains 
which  fh>m  their  position,  overlooking  arable  land,  may  have  served  as 
farming  habitations  occupied  only  daring  the  summer  season,  as 
Nutica  and  Pescado,  near  ZnfEi,  are  at  the  present  day.  This  large  and 
compactly  built  paeblo  is  on  two  sloping  hillsides  which  come  together 
in  an  "  arroyo,"  or  wash.  A  large  part  of  tbe  northern  half,  where  the 
walls  follow  a  broad  curve,  is  still  standing  to  a  height  of  from  10  to 
15  feet  Tbe  masonry  shows  a  high  degree  of  skill  and  is  in  a  good 
atate  of  preservation.  The  external  curved  wall  is  nearly  3  feet  thick 
in  many  places  on  tbe  lower  floor,  and  usually  Q  inches  less  above.  A 
noticeable  feature  is  the  occarr«nce  of  small  square  loop-boles  pierced 
obliquely  through  the  external  wall.  The  walls  of'  the  lowest  story 
were  usually  several  inches  thicker  than  those  above,  thus  forming  a 
projecting  ledge  upon  which  the  floor  beams  rested.  Several  beams 
were  found  in  place.  Architectural  plans  of  the  ruin  were  made,  to- 
gether with  a  eontoar  map  of  the  ground  to  illustrate  its  relation  to  the 
topography.    Sketches  and  photographs  were  also  made. 

In  excavating  on  the  bank  of  the  "arroyo"  n  short  distance  from  the 
ruin,  a  nearly  complete  skeleton  was  found  lying  on  its  right  side. 
From  the  grave  were  taken  two  bowls  of  ancient  ware,  bat  no  trace  of 
textile  &bric  was  discovered.  At  a  point  within  the  ruins  the  bank  of 
the  "arroyo,"  having  been  partly  washed  away,  had  caved  in,  exposing 
to  Wew  a  complete  vertical  section  of  two  rooms.  On  clearing  away 
tbe  dibris,  broken  pieces  of  pottery  and  fragments  of  a  pierced  round 
stone  disk  were  found. 

Digging  at  a  number  of  places  resnited  in  the  exposure,  at  the  east- 
ern end  of  the  ruin,  of  a  large  room  in  which  many  objects  of  interest 
were  found,  among  them  an  unbroken  circular  stone  slab,  with  a  hole 
large  enough  to  admit  the  body  of  a  man,  solidly  built  into  a  partition 
wall  and  serving  as  a  doorway. 

The  same  room  contained  a  well-preserved  fireplace,  large,  smooth, 
baking  stones,  metates,  mortars,  broken  pottery,  and  bone  implements. 

The  manner  in  which  these  objects  were  scattered  about  tbe  room  in- 
dicated a  sadden  abandoumeot.    While  here,  Indians  brought  in  re- 
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ports  of  remaioB  farther  south,  extending  into  the  neighborhood  of  ZuQi. 
These  reports  vere  confirmed  by  statements  of  Mormons  from  that 
vicinity.  These  men  also  gave  accoants  of  numerous  pueblo  remains  Id 
Ihe  regioD  southwest  of  ZoSi,  near  the  beadwatera  of  the  Little  Colo- 
rado, in  and  about  Round  Valley. 

Sovember  1,  Mr.  Hiudcleff  reached  CaBon  de  Chelley.  A  closely 
detailed  meander  survey  was  made  of  the  caQon,  with  its  network  of 
branches,  as  also  of  a  small  ueighboriug  cailon  containing  ruius,  not 
heretofore  visite^I.  This  plot  was  made  on  a  larj^e  scale  to  admit  of 
showing  the  relation  of  the  position  of  the  roiun  to  the  arable  laud  and 
other  topographic  features. 

The  lateness  of  the  season  and  short  supplies  (for  one  month's  stay) 
made  it  necessary  to  devote  nearly  aU  of  the  time  to  exploring,  mapping 
aud  securing  plans  and  sketches  of  the  ruins.  Some  excavations,  how- 
ever, were  made,  and  interesting  textile  remains,  such  as  rugs,  sandals, 
and  cordage  of  yucca  fiber  and  cedar  bark,  were  found. 

The  number  of  ruins  found  was  far  beyond  what  was  expected,  about 
one  hundred  and  thirty -five  ruin-sites  having  been  noted. 

In  exi>loring  branch  caSons  many  ruins  of  large  extent  were  observed, 
some  of  them  containing  several  large  circular  chambers  witb  very  thick 
massive  walls  beautifully  finished  ioside  with  smooth  coats  of  cemeut, 
and  sometimes  with-  a  decorative  band  near  the  floor.  In  one  case  the 
drawing  was  very  skillfully  executed  in  red  paint  on  a  white  ground, 
very  similar  in  character  to  designs  found  on  ancient  pottery.  These 
larger  mius  are  not  nearly  so  well  preserved  as  the  small  ooea.  They 
bare  evidently  been  the  principal  dwellings  of  the  ancient  people  of 
this  region,  and  seem  to  have  been  visited  with  a  destruction  which  the 
more  insignificant  cliff  outlooks  have  escaped. 

On  finishing  the  work  in  Ca3on  de  Ohelley,  a  trip  was  made  to  the 
pueblo  of  Acoma.  A  representative  collection  of  modem  ware  was  se- 
cured, composed  principally  of  large  jars,  small  vessels  being  compar- 
atively rare  at  this  pueblo.  Very  few  specimens  of  ancient  pottery 
were  found  here. 

Dnring  intervals  of  collecting,  a  survey  and.  a  plan  of  Acoma  were 
made  for  the  preparation  of  a  model  similar  to  those  of  Zufii  and  the 
Hoki  villages. 

Exploratmu  ai  ZuHt. — In  August,  1882,  Mr.  F.  H.  Ousbing  proceeded 
to  the  Seneca  Iroquois  Reserve,  in  Western  Sew  York,  with  the  ZuBi 
Indians  who  had  accomx>anied  him  on  his  Eastern  trip.  Here  he  visited 
the  Senecas  of  Tooawanda,  learning  important  and  obscure  facts  rela- 
tire  to  their  social  and  more  especially  their  "Medicine"  organizations, 
lu  the  latter  he  found  evidence  of  a  society  of  "  medicine  priests"  Aine- 
tioually  identical  with  a  similar  organization  among  the  Znnis,  the  latter 
being  thai  of  the  Kd'-kd-thlana  Eire  or  "  Grand-Medicine-Dance  Society." 

Proceeding  thence,  he  anived  at  Zufii,  N.  M.,  on  the  23d  of  Sep- 
tember.   Here,  during  the  month  of  October,  he  resumed  note-taking, 
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aketchmg  of  Zaili  dances  and  ceremonjala  as  they  happened  to  occar, 
adding  to  his  vocabnlariea  and  memoranda  on  the  sociologio  system  of 
the  tribe,  their  ceramic-art  deeoratious,  and  mythology.  On  the  5tb  of 
ZTovember  be  went  to  the  Moki  towns  to  assist,  in  concert  with  J.  Stanly 
Brown,  esq.,  in  the  collecting  of  ethnologic  specimens  therefirom.  On 
uearing  Keam's  Gallon,  the  point  of  rendezTons,  it  was  det«rmiued  ad- 
visable that  he  should  make  a  visit  of  reconnaissance  to  Oraibe.  l^ear- 
iog  Walpi,  he  was  driven  in  by  a  severe  snow-storm,  but  he  had  the 
good  fortune  to  meet  there  a  visiting  chief  from  Oraibe.  With  him  be 
consnlted  and  negotiated,  making  him  the  messenger  of  his  arrange- 
ments for  trading  with  the  tribe  in  question.  He  then  returned  to 
Ream's  GaiSon. 

Pending  the  arrival  of  goods  at  Moki,  Mr.  Gushing  retnrned  across 
the  country  to  Zufii,  for  the  purpose  of  observing  more  minntely  than 
on  former  occasions  the  annnal  snn  ceremonials.  En  route  he  dis- 
covered two  ruins,  apparently  before'nnvisited. 

One  of  these  was  the  outlying  structure  of  K'n'-i-SPSl,  called  by  the 
Kavi^os  Zinnijin'tie,  and  by  the  Zn&is  Se'-aho'ta  patM-tdte,  both,  ac- 
cording to  ZuSi  tradition,  belonging  to  the  TklS-e-tA-hce,  the  name  given 
to  the  traditional  northwestern  migration  of  the  Bear,  Crane,  Frog, 
Deer,  Yellow-wood,  and  other  gentes  of  the  ancestral  pueblos. 

It  is  a  two-story  structure, of  selected  red  sandstone  slabs,  around  the 
base  and  over  the  summit  of  a  huge  outcropping  bowlder,  and  is  nearly 
intact,  most  of  the  floor  of  the  second  story,  roof,  lintels,  etc,  still  being 
in  good  state  of  preservation.  It  is  situated  in  the  mouth  of  one  of  the 
arms  of  £1n-i-k^I,  or  "  Dead  Bun  "  OaSon,  26  miles  northwest  of  the 
station  of  Navtyo  Springs,  on  the  Atlantic  and  Pacific  Bailroad.  In 
the  ground-room  of  Uus  structure,  leaning  against  a  trap  opening  ia 
the  floor  of  the  second  stray,  were  found  the  poles  of  a  primitive  ladder, 
notched  with  stone  instruments  at  regular  intervals  on  the  correspond- 
ing sides.  To  the  lower  portion  of  the  poles  was  bound  with  yucca 
fiber  a  mnch-decayed  round,  still  complete,  but  too  feebly  attached  to 
allow  of  disturbance.  The  structure  details  of  the  rooms  of  the  second 
story  were  noteworthy  features,  indicating  the  relationship  of  the  build- 
ing with  the  ruin  of  Ktn-i-k^el,  and  thus,  in  a  measnre,  couflrming  the 
ZuQi  tradition. 

As  soon  as  the  ceremonials  of  the  sou  had  been  completed,  Mr.  Gush- 
ing again  set  out,  with  N4nahe  [a  Zuni  of  Moki  nativity)  as  interpreter, 
for  Moki,  via  Holbrook,  Ariz.,  and  proceeded  with  Victor  Mindeleff, 
eSq.,  and  his  expedition  to  Oraibe  on  the  19th  of  December.  On  ac- 
count of  the  unfavorable  attitude  of  the  natives,  it  was  determined  that 
further  efforts  would  prove  comparatively  fruitless  of  results ;  hence  the 
expedition  proceeded  from  Oraibe  to  an  encampment  near  the  mesa  of 
the  two  Moki  towns,  Mi-shoug-i-ni-vi  and  Shli»au-i-li-vi.  Here  Mr. 
Gashing  superintended  the  collecting  of  more  than  twelve  hundred 
specimens,  at  the  same  time  noting  several  examples  of  Moki  folk-lore 
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and  traditiou,  and  studyiog  the  considerable  collectiotis  of  aDtiqae  pot- 
tery gathered,  some  of  tbe  resnlts  of  which  latter  studies  will  appear  in 
forthcoming  reports. 

Oo  the  19th  of  January,  1883,  Mr.  Cuahing  retarned  to  Zuili  and 
oontiDued  bis  inrestigatious  relative  to  the  eociologic  system  of  the 
ZoDts.  He  added  during  the  months  of  March  and  April  more  than 
five  huDdred  jtages  to  bia  notes  on  Zuni  folk-lore.  He  also  made  a  brief 
trip  to  the  ruin  sections  of  Zofii  tradition,  lying  toward  tbe  Bontbwest, 
accompanied  by  an  artist,  W.  L.  Metcalf,  as  a  volunteer  assistant,  and 
two  Indians.  His  discoveries  near  tbe  Escndilla  and  farther  north,  in 
Eastern  Arizona,  were  more  important,  arcbfeologically,  than  he  had 
Won  made. 

LingHulie  Field  Work. — Mrs.  Erminnie  Smith,  whose  former  work  had 
been  devoted  to  tbe  Iroqnoian  tribes  of  New  Tork  and  Upper  Canada, 
was  this  year  engaged  among  those  of  Lower  Canada,  principally  Mo- 
hawks. The  isolation  of  these  Indians  for  nearly  two  hundred  yeara 
froui  the  other  Iroquois  has  afforded  interesting  comparisons  regarding 
dialect  and  customs.  A  large  amonat  of  literature,  consisting  of  ser- 
Bons,  catecbismx,  vocabularies  and  dictionaries,  the  most  important  of 
which  was  in  manuscript,  tbe  work  of  French  Catholic  missionaries,  was 
obtained.  By  this  means  the  Mohawk  synonyms  for  man^  words  before 
delected  by  Mrs.  Smith  in  the  Tnscarora,  Onondaga,  and  Seneca  dialects, 
were  ascertained. 

Mr.  Jeremiah  Cnrtin  visited  the  Indians  on  tbe  Seneca  Beservation, 
Kew  York,  and  collected  a  large  body  of  linguistic  and  mythologic  ma- 
terial, and  afterwards  proceeded  to  Indian  Territory  with  the  same 
obj«ct 

Mr.  H.  W.  Henshaw,  in  the  latter  part  of  the  year,  was  occupied  in 
Kevada  and  California.  He  procured  a  very  olkiplete  vocabulary  of 
tbe  Wasbo  language  from  tbe  members  of  that  tribe,  about  300,  in  tbe 
neighborhood  of  Carson,  establishing  the  former  supposition  that  tbe 
Washo  language  is  the  sole  known  representative  of  a  linguistic  stock. 
A  similar  vocabulary  of  tbe  Panamint  language,  hitherto  nuknowo, 
was  obtained,  showing  it  to  belong  to  the  Shoshone  stock.  Tbe  Paua- 
Bint  tribe  was  found  not  to  be  so  near  extinction  as  had  been  popularly 
nppoaed,  there  remaining  abont  160  iudividuala. 

Dr.  W.  J.  Hoffman  visited  tbe  Ottawa,  Ojibwa,  and  Pottawatomie  lu- 
dtuis  of  Northern  Michigan,  and  the  Sisseton  and  Mdewakantannawn 
bands  of  Dakota,  in  Minnesota  and  Dakota,  with  special  reference  to  the 
itndy  of  pictograpbs  and  gesture  language. 

Bev.  J,  Owen  Dorsey,  daring  Jannary  and  February,  was  on  tbe  Kan- 
sas and  Osage  Reservations,  in  tbe  Indian  Territory,  where  ho  gained 
eoosiderable  liugnistic  and  ethnologic  material  from  the  Indians,  who 
tpeak  dialects  related  to  that  of  the  Pookas  and  Omahas.  Among  this 
material  may  be  specified  two  dictionaries,  of  fally  three  tfaonsaud  words 
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eacli,  gvainuiatieat  iiotett  in  each  dialect,  Dative  texta,  includiDgf  myths, 
historical  papers,  aud  epiatlea  and  sociologic  notes. 

Office  Work. — Col.  Garrick  Mallery,  United  States  Army,  has  been  en- 
gaged in  further  researches  and  extensive  correspondence  for  the  com- 
pletion of  a  monograph  on  sign  language,  and  in  the  preparation  of  ao 
intro<Iuctioti  to  the  study  of  pictographs,  with  the  requisite  illustrations. 
In  this  work  he  has  been  assisted  by  Dr.  W,  J.  nofTman. 

Dr.  H.  C.  Yarrow  has  continued  the  preparation  of  his  monographs 
on  mortuary  customs,  and  also  has  been  occupied  in  obtaining  data 
for  a  work  upon  the  medicine  practices  of  the  North  American  Indians. 

Mr.  H.  W.  Henshaw  was  engaged  in  preparing  a  report  upon  Indian 
industries,  both  from  historical  data  and  from  the  returns  of  the  Indian 
census. 

Prof.  O.  T,  Mason  has  prepared  a  report  upon  Indian  education, 
based  upon  material  obtained  from  the  ofKce  of  the  Commissioner  of 
Indian  Affairs,  from  correspondence  with  every  school  and  college  in 
the  United  States,  from  the  reports  of  the  Indians,  and  from  the  general 
census.  This  has  been  arranged  with  reference  to  the  uame,  location, 
and  lingnistic  stock  of  every  tribe,  detailing  the  school  facilities,  attend- 
ance, and  literacy. 

During  the  Jear  Mr.  W,  H.  Holmes  had  general  charge  of  the  col- 
lections of  the  Bureau  outside  of  those  fh>m  the  moand  district,  and  has 
made  the  necessary  classification  and  catalogue  thereof.  He  bas  also 
been  acting  as  honorary  curator  of  pottery  in  the  National  Maaenm,  and 
has  spent  much  time  in  classifying  and  arranging  the  very  large  collec- 
tions in  that  department.  In  connection  with  this  work  he  has  made 
some  interesting  investigations  relating  to  ancient  American  ceramics. 
The  most  important  of  these  were  studies  of  the  use  of  textile  fabrics  in 
the  manufacture  of  pottery  by  the  ancient  tribes  of  the  Atlantic  slope, 
and  of  the  art  of  "coiling"  for  the  same  purposes  by  all  the  American 
people.    Exhanstive  papers  have  been  preptu^  upon  these  subjects. 

Mr.  Holmes  has  also  bad  charge  of  the  department  of  illustration  of 
the  Burean  conjointly  with  that  of  the  Geological  Survey. 

Mrs.  Brminnie  Smith  was  engaged  in  translating  into  English  the 
manuscript  French-Mohawk  dictionary  of  Rev.  Father  Marconx,  pro- 
cured by  her,  in  which  the  spelling  of  the  Indian  words  was  changed  to 
that  adopted  by  the  Bureau  of  Ethnology.  She  also  prepared  a  chres- 
tomathy  of  the  Mohawk  dialect,  and  a  table  containing  a  large  number 
of  words  in  use  among  the  isolated  Mohawks,  with  their  synonyms  as 
used  by  the  Mohawks  on  the  "  Six  Nation  Reserve." 

During  the  year  the  Bibliography  of  North  American  Linguistics,  by 
Mr.  J.  C.  Pilling,  was  slowly  pnt  in  type,  only  350'page8  having  been 
added.  To  this  work  Mr.  Pilling  has  only  been  able  to  give  such  time  as 
could  be  spared  from  other  more  pressing  otBcial  duties.  In  the  sprinif 
he  made  a  trip  to  the  west  coast  of  the  United  States  for  the  pnrpose  of 
inspecting  the  books  in  certain  libraries  in  Oalifornia,  and  in  the  fall  a 
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■risit  of  a  few  weeks  to  some  of  the  principal  libraries  of  the  East,  nota- 
bly the  Leoos  Library  and  the  Astor  Lihrary  of  Xew  York,  and  the  val- 
uable private  libraries  of  Dr.  J.  Hammond  Trumbull,  of  Hartford,  and 
Dr.  D.  G.  Brinton,  of  Media,  Pa.  There  are  now  900  pages  of  the  Bib- 
liography in  type. 

Mr.  Jeremiah  Cartin  prepared,  in  part  {rora  material  in  the  office, 
Tocabalaries  of  the  Mnakoki,  (3addo,  and  Seneca  langnages,  and  of  the 
Chinook  jargon,  also  a  collection  of  Seneca  folk-lore. 

Mr.  G.  0.  Boyce  resamed  the  preparation  of  n  historical  atlas  of  In- 
dian affairs. 

This  work  will  indicate  upon  a  series  of  charts  the  boundaries  of  all 
cessions  of  land  made  to  the  17nit«d  States  by  the  several  Indian  tribes, 
the  location  of  present  and  former  Indian  tillages,  and  all  points  or 
places  of  historical  interest,  reciting  briefly  (he  location,  character,  and 
condition  of  each  tribe  in  its  earliest  relations  with  the  whites;  its  mi- 
giatioD,  ware,  and  diplomacy  to  the  formation  of  the  Federal  Govern- 
ment, and  a  particolar  account  of  the  various  treaties  with  the  United 
States,  together  with  the  causes  and  resnlts  thereof.  The  progress  of 
the  year  covers  the  cessions  in  all  the  States  and  Territories  between 
the  Mississippi  Biver  and  the  Pacific  slope ;  also  the  greater  part  of 
'WiecoDsio,  Michigan,  and  mncb  in  Tennessee,  Korth  Carolina,  and 
Georgia,  as  well  as  the  collection  of  a  large  amount  of  historical  data 
relating  to  the  different  tribes. 

Mr.  Albert  S.  Oatschet  was  engaged  in  revising  the  items  compos- 
ing bis  English-Klamath  Dictionary  and  pntting  them  in  shape  so  as  to 
be  ready  for  the  press. 

Many  of  the  longer  items  had  to  be  rewritten  entirely  from  the  ma- 
terials on  hand. 

In  the  middle  of  May  type-setting  began  on  the  work,  and  it  was  com- 
pleted and  stereotyped  by  the  latter  part  of  Angast  Inclading  the 
pre&ce,  this  second  part  of  the  dictionary  now  contains  205  quarto 
pages,  with  aboat  4,400  items. 

Mr.  Gatscbet  also  undertook  the  revision  of  the  manuscript  of  his 
grammar,  part  of  which  had  to  be  rewritten. 

The  Dakota-English  portion  of  the  Dakota  Dictionary  of  Bev.  S.  B. 
Biggs,  D.  D.,  being  655  pages  of  proof,  was  Anally  corrected  in  April, 
1883.  The  death  of  this  distinguished  missionary  and  scholar  in  Au- 
gust, 1883,  required  the  transfer  of  the  preparation  of  the  Euglish- 
I>akota  part  of  the  dictionary  to  Bev.  John  P.  Williamson,  who  haa 
siDce  been  engaged  opoo  it. 

From  March  to  December,  inclasive,  Bev.  J.  Uwen  Dorsey  was  occu- 
pied in  the  preparation  of  a  Kwapa  vocabulary  of  several  hundred 
w<irde,  and  tb^rEansas  and  Osage  dictionaries,  from  the  material  col- 
lected by  him  in  Indian  Territory,  as  veil  as  in  the  transliteration  of  part 
of  the  Ponka  dictionary,  to  make  it  conform  to  the  last  alphabet  of  the 
H.  Mia.  69 5 
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Bmsteam.  Tb»  iMt  vork  wiD  form  Part  II  «f  -^  Ccoaibs3(»i  t*  N<«tk 
Aw!TM»a  EtliM>ios7.  Tnlaaw  TI.  Tbe  fe«iba  Laa^aAgic* 

frnC  CjTvs  ThMM*,  vbo  had  cfaargt  of  iLc  «x: '  latioci  of  a*«ada, 
baa  talus  the  pRcaAk«  to  bare  all  tbe  tpcdiawika  canfeDy  aad  fwop- 
cH/  lafiH«l  and  noMiWred,  btw  tb«  am«  thty  vere  diatoiwed  i>  £he 
tfM  until  tbcj  rwciTcd  tbe  Masenm  catalogue  r-onbtrr.  He  baa  alas 
pnpart^  a  etimni'rading  eat^ogne,  io  wbicli  are  carefiilly  aoaul  tbe 
loealitj  wbeie  eaefa  upeamat  waa  fomtd,  tbe  name  at  tbe  coOecUa-.  aad 
wbcrtfaer  fimod  in  a  ■loimd,  grave,  or  oa  tbe  soifaee,  ao  tbat  mnhmoia- 
guUeaa  aaevrtaiD  tbe  biatoryof  aoy  ^McmieD  bjr  rdenaee  to  tbe  spe- 
dsMnitaeM: 

Id  addition  to  ibia,  a  catalogue  of  tbe  eoUcctiMi  of  tbe  fliw  ■!  jesr 
endfog  June  30,  IfitS,  witb  aanierom  illosti-atkHig,  baa  been  prepared 
tur  the  Bnreaa  and  U  now  awaiting  poblicatioti.  Ea^  assistant  baa 
inad«  a  fall  report  of  bia  work  op  to  Jane  30, 1883,  which  will  be  tvooght 
together  in  the  general  report  now  in  conne  of  preparatnHi  by  Pnrfeeaor 
Tbomaa,  A  Urge  aamber  of  plates  and  iUastratiaoa  of  nMMind  groaps, 
sneieot  work*,  and  monud  sections  accompaoy  these  reports,  which 
will  be  cued  to  illustrate  the  general  report. 

Mr.  Victor  Hindeleff  was  engaged  daring  part  of  the  year  in  making 
a  series  of  large  models  in  papier-mach^  of  tbe  Moki  villages  from  tbe 
plans  aiul  measarements  taken  by  him  on  tbe  gronnd. 

Tbe  Third  Annual  Beport  has  been  prepared  and  delivered  to  tbe 
OoTemnient  Printer,  its  contents  being  as  follows: 

Hannscrlpt  Troaoo,  by  Prof.  Cyms  Thomas. 

Masks  of  the  Northwest,  by  William  H.  D^ 

Omaha  Sociology,  by  Bev.  J.  O.  Dorsey. 

Navajo  Weavers,  by  Ur.  WaabiogtOB  Matthews. 

Oatalogae  of  a  portion  of  tbe  ethnological  and  archieological  oolleo- 
tloos  made  by  the  Bnreaa,  etc.,  by  William  H.  Holmes. 

Textile  Fabrics  of  tbe  Hoand  Builders,  derived  from  impressions  on 
pottery,  by  William  H.  Holmes. 

Illustrated  catalogue  of  the  collections  from  New  Mexico  in  1882,  by 
James  Btevenson. 

Unring  the  year  many  linguistic  maanscripte  of  value  were  received 
ftom  collectors  to  whom  the  >'  Introduction  to  the  Study  of  Indian  Lan- 
gnages"  had  been  ftimished. 

UNITED  STATES  QEOLOOIGAL  SUBVBT. 

It  has  been  customary  for  the  Secretary  of  the  lustitntion  to  preseofc 
each  year  a  condensed  account  of  tbe  work  performed  by  the  GoverD> 
ment  Bnrrey;  and  aocordiogly  the  following  summary  of  its  operations 
Is  given,  kindly  ftamished  by  Mf^or  J.  W,  Powell,  Director  of  the  Sur- 
vey: 
In  the  act  making  appropriations  for  the  fiscal  year  1882-'83  Con- 
MS  reqalred  the  Geological  Survey  to  make  a  geologic  map  of  the 
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United  States,  thereby  giving  the  Survey  authority  to  extend  its  opera- 
tioDS  over  the  entire  country  in  so  far  as  necessary  to  effect  that  pur- 
pose. Inasmacb  as  the  preparation  of  a  geologic  map  requires  a  cor- 
rect topographic  map  as  its  liasis,  it  became  necessary  to  adopt  a  scale 
for  s  general  map  of  the  United  States,  and  also  a  method  of  graphic 
representation.  The  experience  of  the  various  geologic  surveys  carried 
on  by  the  General  Government  and  by  the  several  States  has  shown 
that  the  smallest  scale  that  can  ordinarily  be  used  on  a  map  for  general 
geologic  purposes  is  4  miles  to  the  inch,  and  that  vertical  relief  is  best 
indicated  by  contours  with  intervals  of  25  feet  or  200  feet,  according  as 
the  country  represented  is  plain  or  rugged  in  its  topographic  features. 
Certain  districts  in  which  the  geology  is  complex  may  require  elaborate 
maps  ou  larger  scales,  but  for  the  general  map  the  scale  of  i  miles  to 
the  inch  lias  been  adopted  as  best  suited  for  the  purpose  of  geologic 
representation. 

It  is  proposed  to  publish  this  general  map  in  atlas  sheets,  each  to 
mclade  one  degree  of  longitude  by  one  of  latitude. 

To  accomplish  this  topographic  work  in  the  shortest  possible  time 
and  with  the  greatest  economy,  it  was  decided  to  take  advantage  of  all 
ffork  previoDsly  done,  whether  by  the  General  Government,  by  the 
sereral  States,  by  counties,  townships,  or  by  industrial  corporations 
aod  individuals.  In  order  to  compile  and  adjust  the  material  obtained 
from  these  various  sources,  a  topographic  division  was  organized,  under 
the  charge  of  Mr.  Henry  Gannett,  who,  in  addition  to  the  work  of  com- 
pilation and  adjustment  above  referred  to,  began  field  operations,  car- 
ried on  to  a  limited  extent  in  1882,  but  extended  and  systematized  in 
1883. 

Topographie  Work. 

The  plans  for  the  topographic  field  work  for  the  season  of  1883  con- 
templated a  large  increase  of  work  in  the  Southern  Appalachian  region, 
die  commencement  of  work  in  Massachosettfi,  the  further  prosecation 
of  work  in  Svw  Mexico  and  Arizona,  in  llorthem  California,  and  the 
commencement  of  a  detailed  map  of  the  Yellowstone  National  Park.  It 
vas  further  proposed  to  extend  the  map  of  the  Elk  Moantains  in  Colo- 
rado, which  was  made  by  the  survey  under  Dr.  F.  Y.  Hayden  in  1874, 
beeidee  numerous  detailed  maps  in  different  sections  of  the  country. 
Field  work  in  the  Arizona  and  Kew  Mexico  district,  known  as  the  "  Win- 
gate  division,"  was  commenced  in  the  latter  part  of  May,  onder  the  direc- 
tioo  of  Prof.  A.  H.  Thompson.  The  division  was  organized  first  with 
one  party  for  carrying  on  triangul&tion  and  two  for  topographic  work, 
vhieh  oi^anization  was  continued  until  the  1st  of  Jnly^  when  another 
ttqx^raphic  party, was  added.  The  character  of  the  country,  which 
consists  essentially  of  rolling  plateaus  commanded  by  battee  of  no 
great  height,  was  sach  as  to  permit  of  very  rapid  topt^rapbio  work. 
Die  weather  also  was  favorable  during  the  entire  season,  and  the  result 
was  that  tJiie  division  covered  a  very  large  area,  estimated  at  22,000  ^> 
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Bqoare  miles,  comprisiog  tbe  reeion  lying  between  tbe  parallels  of  35<^ 
and  37'^,  and  the  mehdiaiiB  o{  109o  and  111°,  and  witb  aa  additional 
rectangle  od  the  soatbeast,  comprised  between  the  parcels  of  36°  aod 
36°  aud  tbe  meridians  of  107°  and  109o.  A  small  portion  of  the  latter 
had  been  snrreyed  during  the  previous  year.  While  this  region  was, 
as  stated  before,  in  tbe  highest  degree  favorable  to  the  rapid  proseca- 
tion  of  topographic  work,  it  was  decidedly  unfavorable  for  triangnlation, 
requiring  almost  everywhere  the  nae  of  artificial  signals  and  mnch  cat^ 
ting  away  of  timber.  The  area  covered  inclodes  macb  that  has  been 
biOierto  a  terra  iiu}Offniia,  partly  on  account  of  its  aridity  and  barren 
condition,  and  partly  on  account  of  the  difficulty  of  traversing  it.  So 
little  has  been  known  of  it  that  within  the  area  surveyed  by  Mr.  H.  M. 
Wilson  (in  charge  of  one  of  the  topographic  parties)  a  small  mountain 
range  has  been  indicated  as  occupying  two  places  on  the  same  map. 
Hr.  Wilson  is  also  the  first  white  man  to  ascend  l^av^jo  Mountain,  a 
dome-shaped  mass  that  rises  4,000  feet  above  the  general  level  of  the 
conntry,  between  the  iSan  Juan  and  the  Colorado  Uivers,  near  the  month 
of  the  former.  At  the  close  of  the  field  season,  Professor  Thompson 
determined  by  astronomic  methods  the  geographic  position  of  Fort 
Wingate. 

The  field  work  of  tbe  California  division  was,  as  during  the  previoas 
year,  intrasted  to  the  charge  of  Mr.  Gilbert  Thompson.  The  division 
was  organized  and  took  the  field  early  in  July.  It  consisted  of  two 
liarties,  one  under  the  immediate  supervision  of  Mr.  Thompson  and  the 
other  under  Mr.  Mark  B.  Kerr.  The  season  proved  to  be  exception^; 
unfavorable,  Kot  only  was  tbe  work  serioasly  interfered  with  by  storms, 
but  daring  nearly  tbe  whole  season  smoke  and  haze  obstructed  the  view. 
In  spite  of  tbeee  difflcnlties  the  topographers  surveyed  an  area  estimated 
at  between  4,000  and  5,000  square  miles,  lying  in  tbe  northern  part  of 
the  State,  about  Mount  Shasta,  and  extending  westward  there&om  into 
the  Coast  Range. 

The  work  of  preparing  a  detailed  map  of  Yellowstone  Park  npon  a 
scale  of  1  mile  to  an  inch  was  intrusted  to  Mr.  J.  H.  Beusbawe.  Out- 
fitting his  party  at  Bozeman,  Mont.,  he  reached  the  Park  and  com- 
menced work  on  tbe  7tb  of  August,  prosecuting  work  as  late  as  the 
season  would  admit.  Early  in  October,  however,  severe  snow-storms 
caused  a  cessation  of  field  operations,  and  be  was  obliged  to  withdraw 
to  lower  altitudes.  Tbe  area  covered  by  hie  party  duMng  tbe  season 
was  about  1,600  square  miles,  lying  in  tbe  northwestern  comer  of  the 
Park,  and  embracing  the  southern  end  of  the  Gallatin  Range,  and  a 
considerable  area  of  platean  country',  extending  hence  southward  down 
to  the  Geyser  basins.  Upon  the  return  of  the  party  to  Bozeman,  in 
October,  a  remeasurement  with  compensated  bars  was  made  of  the  base 
line  at  that  place  laid  out  and  surveyed  by  the  "  Geographical  Surveys 
Vest  of  the  One  Hundredth  Meridian"  in  1877. 

During  the  year  1874  the  Geological  Survey  of  the  Territories,  nuder 

•.  F.  V.  Hayden,  made  a  somewhat  detailed  topographic  map  of 
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the  Elk  Moantain  region,  in  Western  Colorado.  This  re^on,  compris- 
ing oue  of  the  finest  bodies  of  moantaius  in  the  connlry,  has  recently 
acquired  prominence  as  a  mining  district  both  of  the  precious  metals 
and  coal.  The  extension  of  this  work  on  the  southwest,  in  order  to 
inclnde  within  its  limits  all  of  the  mining  district  as  now  constitnted, 
was  intrusted  to  Mr.  Anton  Karl.  It  was  commenced  during  the  month 
of  July,  and  carried  on  nearly  to  completion  when  Mr.  Karl  was  called 
away  for  the  purpose  of  verifying  the  survey  of  the  Maxwell  grant,  in 
Sorthem  New  Mexico.  Mr.  Karl  performed  this  latter  duty  to  the  sat- 
isfaction of  the  Department,  and,  upon  its  completion,  the  season  being 
for  advanced,  field  operations  in  the  Elk  Mountain  Begion  were  post- 
poned DDtil  the  following  year. 

The  revision  for  the  surrey  of  the  Soothern  Appalachians  was  organ* 
ized  opOQ  a  considerably  enlarged  scale,  five  topographic  anil  two  tri- 
angulation  parties  being  put  into  the  field.  Three  of  the  former,  under 
Messrs.  Yeates,  Bien,  and  Pearson,  took  the  field  during  the  month  of 
June,  and  at  the  same  time  one  of  the  triangnlation  parties,  under  Prof. 
W.  C.  Kerr,  commenced  work.  The  area  assigned  to  Mr.  Yeates  com- 
prised the  southwestern  part  of  the  mountain  region  of  North  Carolina; 
that  to  Mr.  Bien,  the  northeastern  part  of  this  area,  the  uouthwestern 
comer  of  Virginia,  and  McDowell  County,  in  West  Virginiaj  that  to 
Ur.  Pearson,  the  valley  of  East  Tennessee,  with  instructions  to  work 
from  the  boundary  line  of  Virginia  down  the  valley  as  far  as  the  season 
would  permit.  The  triangnlation  party  was  instructed  to  cover  the  area 
assigned  to  these  three  parties  with  a  scheme  of  triangulation  of  suf- 
fideut  accuracy  to  control  their  work.  Early  in  July,  topographic  paity 
No.  4,  under  Mr.  W.  A.  Shumway,  was  put  into  the  field,  with  instruc- 
tious  to  survey  the  area  lying  between  the  Kanawha  and  Big  Sandy 
Birers,  Id  West  Virginia.  Triangulation  party  No.  2,  under  Prof.  J. 
fioward  Oore,  also  took  the  field  about  this  time,  with  instructions  to 
connect  the  Coast  Survey  transcontinental  belt,  which  follows  generally 
tbe  Kanawha  Biver,  with  the  work  of  the  other  party  under  Professor 
Kerr.  At  the  same  time,  topographic  parly  No.  5,  under  Mr.  S.  II. 
Bodfisb,  waa  put  into  the  field,  with  instrnctious  to  survey  the  western 
part  of  Maryland  and  the  adjacent  portions  of  Northern  West  Virginia. 
Shortly  after  Mr.  Bodflsh  took  the  field  his  health  failed  and  it  became 
necessary  for  him  to  relinquish  charge  of  the  party.  Mr.  W.T.Griswold 
was  intrusted  with  the  further  prosecution  of  the  work. 

The  weather  throughout  this  region  was  unfavorable.  The  journals 
of  the  parties  show  that  fiilly  one-half  of  the  days  were  so  stormy  as  to 
pKcIode  field  work ;  furthermore,  the  character  of  the  country,  espe- 
ciaUy  the  density  of  its  forests,  makes  field  work  at  all  times  slow  and 
difficult.  Nevertheless,  an  area  of  fully  2,200  square  miles  was  sur- 
veyed, a  resDlt  attained  only  by  great  energy  and  ingenuity  in  over- 
ooming  and  circumventing  obstacles. 

The  survey  of  Massaobusetta  was  intrusted  to  Prof.  H.  F.  Walling, 
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80  loDg  well  kaowQ  as  the  compiler  of  maps  of  tbe  Nortiieastom  States, 
aod  latterly  by  iiis  topographic  work  npon  tbe  United  States  Coast  and 
Geodetic  Sarvey.  Work  was  commenced  among  the  Berkshire  Hills  in 
Massachaaetts  in  Jaly,  and  carried  on  until  the  close  of  the  year,  an 
area  of  1,500  sqnare  miles  having  been  surveyed,  upon  a  scale  of  2 
miles  to  an  inch.  In  carrying  on  this  work  very  material  assistance 
bas  been  derived  from  snrveys,  either  by  the  United  States  or  State 
authority,  or  by  private  corporations  or  individuals. 

In  the  Mono  Basin,  Mr.  Willard  D.  Johnson  spent  the  summer  in 
topographic  work,  under  the  immediate  sopervision  of  the  geologist  in 
charge  of  tbe  division  of  tbe  Great  Basin.  He  waA  occupied  the  greater 
part  of  the  season  upon  a  map  of  tbe  bydrograpbic  basin  of  Mono  Lake, 
iocluding  an  area  of  about  2,000  square  miles,  and  executed  on  a  scale 
of  Ij  miles  to  the  square  inch.  About  half  tbe  area  is  mountainous 
and  difficult,  including  tbe  western  slope  of  a  portion  of  the  Sierra 
Ifevada.  Local  maps  were  made  of  tbe  Mount  Lyell  glaciers,  and  of  a 
sronp  of  ancient  moraines  at  tbe  mouth  of  Parker  Caiioa. 

The  total  area  covered  by  the  topographic  work  of  the  season 
amounts  to  about  53,000  sqnare  miles. 

Geologic  Work. 

DUtrict  of  tke  South  Atlantic. — Frof.  H.  R.  Geiger  was  detailed  to 
investigate  tbe  geology  of  certain  portions  of  Virginia.  He  spent  tbe 
early  partof  July  in  tbe  eastern  pari:  of  the  State.  During  that  month 
and  August  be  studied  all  the  formations  from  tbe  Greenbrier  River 
to  tbe  east  of  Alleghany  Station,  West  Virgiuia. 

In  September  be  packed  and  shipped  to  Washington  specimens  from 
the  Devonian  formations,  in  Greeubrier  Oouoty,  and  transferred  bis 
work  to  Alleghany  County,  Virginia.  He  there  made  a  study  of  the 
formations,  which  are  well  exposed  in  that  section,  and  procured  some 
excellent  geologic  specimens.  lu  October  he  extended  bis  work  from 
Alleghany  County  to  Rockingham  County,  Virginia,  where  be  studied 
tbe  limestone  fossils  and  made  a  special  study  of  the  foldings  between 
tbe  Blue  Ridge  and  Xorth  Mountain.  He  made  a  careful  comparative 
exiimiuatiou  of  the  limestones  of  Alleghany  and  Rockbridge  Counties, 
and  at  tbe  end  of  tbe  month  came  to  Wasbiugton.  Tbe  tbnnks  of 
the  Survey  are  due  to  Professor  Campbell,  of  Washington  and  Lee 
University,  who  rendered  great  service  to  Professor  Geiger. 

Prof.  Ira  Sayles  spent  tbe  early  part  of  July  in  the  examination 
of  caves  near  Clinch  River,  Virginia,  and  the  general  features  of  the 
flurrounding  region.  He  then  studied  the  coal  beds  of  Big  Yellow 
Cruek,  in  Bell  County,  Eentncky,  and  the  dyestoue  iron  deposits  a  few 
miles  down  Poor  Valley.  In  August  he  continued  his  work  near  tbe 
Clinch  River,  especially  with  tbe  object  of  ascertaining  the  exteut  and 
direction  of  the  faulting  which  was  displayed  there,  and  also  ex- 
amined the  upper  Coal  Measures  of  the  region,  and  made  a  running 
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field  chart  of  the  county.  Lnter  in  the  season  be  discovered,  in  Haw- 
kiDs  Coant7,  Tennessee,  some  veiy  interesting  cave  deposits,  which  be 
carefally  stndied  and  from  which  large  collections  were  sent  to  the 
office  in  Washington.  From  thiu  point,  in  October,  he  went  southeast- 
wardly  through  Hawkins  County,  studying  the  fonnations  on  the  way, 
and  by  the  last  of  tbe  month  was  at  Knosville,  where  be  examined  the 
rocks  of  the  Potsdam  deposits,  to  supplement  Mr.  C.  D.  Walcott*A 
work.  The  work  in  the  vicinity  of  Knozville  and  Centerville  was  con- 
tinned  through  the  latter  part  of  the  year,  although  bad  weather  in- 
terfered considerably  with  his  work. 

Datrict  0/  the  Rocky  Mouniaint. — Work  in  this  district,  under  the 
charge  of  Hr.  8.  F.  Bmmona,  was  begnn  early  in  July.  Mr.  Whitman 
Gross  was  assigned  to  work  in  the  Silver  Cliff  region.  The  report  od 
this  region  will  he  of  valne  from  the  fact  that  it  is  a  camp  of  abortive 
processes,  a  tme  histoiy  of  which  will  serve  as  warning  by  pointing 
out  tbe  errors  which  caused  tbe  failnres  there.  Work  was  continaed  in 
this  region  through  Jaly,  August,  and  part  of  September.  Mr.  S.  S. 
Sackett  was  detailed  to  gather  statistica  as  to  reduction  works  in 
the  district.  A  short  trip  was  made  to  the  Sangre  de  Oristo  Range,  on 
the  oppo8il«  side  of  tbe  valley  from  Silver  Cliff,  to  determine  the  geo- 
logic relations  of  the  rocks  of  this  range  to  the  Silver  Cliff  deposits. 
Work  in  the  Denver  coal  basin  was  begun,  bnt  had  to  be  stopped  be- 
fore the  end  of  tbe  season.  Some  attention  was  paid  to  the  subject  of 
artesian  wells,  and  the  material  obtained  will  be  embodied  in  the  re- 
port on  tbe  Denver  basin.  In  tbe  office  the  notes  on  the  ten-mile  dis- 
trict were  worked  up,  a  geologic  map  and  sections  were  prepared,  and 
lithological  determinations  were  ma^le  preliminary  to  final  elaboration 
and  publication.  Messrs.  Cross  and  Chapman  have  been  engaged  in 
the  preparation  of  geologic  maps,  and  some  field  work  was  done  by  Mr. 
Cross  in  the  vicinity  of  Golden  and  Morrison,  on  tbe  Mesozoic  rocks 
which  are  exposed  in  this  region. 

YelUncaUme  National  Parft.— Mr.  Hague  began  field-work  in  the  Yel- 
lowstone Park  in  the  latter  part  of  July.  His  investigations  were  mainly 
ctmfined  to  a  preliminary  examination  to  ascertain  what  the  geologic 
problems  really  are.  The  Upper  and  Lower  Oeyser  Basins  were  visited 
in  Angnst,  and  a  geologic  reconnaissance  was  made  &om  the  Upper  Basin 
to  Shoshone  Lake  of  the  Heart  Lake  Basin,  for  tbe  purpose  of  comparing 
them  with  the  Upper  Basins  of  tbe  Firehole,  and  to  ascertain  what  tbermid 
and  other  changes  have  occurred  since  1878.  Mr.  Hague  thinks  that 
Mount  Sheridan  is  a  volcanic  crater,  so  modified  by  glacial  action  as  to 
practically  obscure  its  true  origin.  A  collection  of  200  specimens  of  gey- 
seritee  was  carefully  made  for  the  educational  rock  series.  In  September 
pcnnanentcamp  was  established  near  the  Great  Valley  of  tbe  rellowstone, 
and  short  trips  were  made  into  the  adjacent  region.  The  Mount  Wash- 
bnme  group  was  examined,  and  the  headwaters  of  the  Gardiner  and 
Gibbon  Rivers  and  the  region  of  the  Grand  Canon  were  visite4-    Tbe 
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bottom  of  the  Graod  CaQon  was  reached  at  foor  difFerent  points.  A 
reconoaissaDce  was  made  to  Steamboat  Point  on  Yellowstone  Lake,  aod 
MouDtChittendeD,oneof  the  highest  peaks  in  the  vicioity,  was  ascended. 
During  this  time  a  study  of  the  geysers  in  the  Upper  Geyser  Basin  was 
continued  by  Mr.  Hague^s  assistant  until  September  25,  when  the  camp 
there  was  broken  up  and  a  new  camp  was  established  at  Mammoth  Hot 
Springs.  From  this  a  trip  was  made  to  the  western  limits  of  the  Park 
over  the  summit  of  the  Great  Plateau  and  back  via  Madisou  Oaiiou, 
where  a  fine  section  of  rhyolitic  rocks  is  exposed.  The  region  north  of 
JIouDt  Holmes,  on  the  west  side  of  the  Park,  was  also  examined,  but 
the  results  were  meager  on  account  of  the  severity  of  the  storms.  A 
geologic  recoDuaissance  was  also  made  via  the  Bast  Fork  of  the  Yel- 
lowstone to  the  headwaters  of  Soda  Butte  Creek  and  the  Clark's  Fork 
mines.  Altliongfa  the  country  was  covered  with  snow,  the  work  accom- 
plished was  of  great  value  filr  general  geologic  purposes,  and  especially 
aa  suggesting  plans  of  operation  for  next  season.  About  the  middle  of 
October  the  weather  became  so  inclement  that  the  parties  were  obliged 
to  leave  the  field.  Mr.  Iddings  was  sent  to  Eureka,  Nev.,  to  make  col- 
lections of  rocks  for  the  educational  series.  He  secured  sufficient  ma- 
terial for  200  cabinet  specimens  of  five  characteristic  rtjcks.  Three 
of  these  illustrate  igneous  rocks  from  the  Great  Basin,  and  two  belong 
to  the  supplementary  series.  "All  will  be  described  in  the  Geology  of 
the  Eureka  district." 

District  of  the  Pacific — Survet/  of  the  Quicksilver  JHstriet. — Mr.  G.  F. 
Becker,  who  is  in  charge  of  the  division  of  the  Pacific,  has  been  engaged 
in  the  examination  of  the  quicksilver  deposits  of  California.  During 
the  early  part  of  the  season  be  carried  on  an  investigation  in  the  vicin- 
ij;y  of  the  Sulphur  Bank,  California.  A  trip  was  made  to  the  North  Fork 
of  Cache  Creek  and  Tulare  Lake,  the  only  localities  in  this  section  where 
fossiliferous  strata  occur.  The  early  part  of  September  was  spent  on 
the  North  Fork  of  Cache  Creek,  and  the  map  of  the  Clear  Lake  region 
was  completed.  Betuming  to  Sulphur  Bank,  sonndings  of  the  lake 
were  taken,  and  careful  examinations  made  of  the  mines.  The  party 
then  proceeded  to  San  Francisco  to  prepare  for  the  wintei*8  work,  which 
consists  of  the  revision  of  Mr.  Cartis*s  memoir  of  the  Bnreka  mines,  the 
arranging  of  the  Clear  Lake  and  Sulphur  Bank  collections,  and  analy- 
ses of  the  minerals,  rocks,  and  waters  collected,  and  the  general  ronUne 
of  office  duties. 

Work  was  undertaken  during  the  season  by  Mr.  Turner,  in  the  re- 
gion of  Knosville,  but  was  interfered  with  by  bis  sickness,  which  obliged 
him  to  enter  the  hospital  at  San  Francisco. 

Volcanic  rocJcg. — Capt.  C.  E.  Dutton,  who  haa  charge  of  the  investigik- 
tion  of  the  volcanic  rocks  of  the  division  of  the  Pacific,  has  been  busy 
most  of  the  year  with  the  completion  and  preparation  for  publication 
of  bis  memoir  on  the  Hawaiian  volcanoes,  which  were  visited  by  liim 
for  the  purpose  of  studying  the  features  and  processes  of  volcanoes  in 
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action,  that  the  practical  knowledge  tliusobtaiDed  might  be  used  in  the 
study  of  the  extinct  volcanoes  of  our  western  coast.  Hia  assistant,  Mr. 
DiUer,  took  the  field  at  Red  Blnff,  Cal.,  early  in  July,  and  immediately 
began  the  stmly  of  Lassen's  Bntte.  The  plain  around  £ed  Bluff  is  ro)- 
canic  conglomerate  of  andesitic  fhigments,  which  formation  extends  for 
25.  miles  eastward.  During  the  latter  part  of  the  month  be  was  en- 
gaged in  the  examination  of  tbe  region  SRirounding  Mount  Shasta. 
Later,  he  made  a  geologic  reconnaissance  of  the  Cascade  range.  Inter- 
esting Btadies  were  made  of  the  faults  on  the  eastward  side  of  the  range, 
near  Klamath  Lake.  In  September  he  visited  Union  Peak,  Moanb 
Thieleon,  Crescent  and  Summit  Lakes,  and  Diamond  Peak.  Mount 
Thielson  proved  to  be  a  very  interesting  ruined  crater  of  large  propor- 
tions. From  Diamond  Peak  he  proceeded  to  the  group  of  volcanic 
cooes  known  as  the  "  Three  Sisters."  Here  both  Mr.  Diller  and  his 
assistant,  Mr.  Etayden,  met  with  an  accident  which  obliged  them  to 
suspend  work.  Later  in  the  season  the  reconnaissance  was  resumed 
and  tbe  west  side  of  the  range  esamined  from  Portland,  Oregon,  to  Red 
Bloff;  California. 

District  of  tke  Qreat  Basin. — The  work  in  this  division  has  consisted 
for  several  years  in  the  investigation  of  the  system  of  lakes  which  in 
Quaternary  time  occupied  so  many  of  the  valleys.  This  work  is  now 
so  for  advanced  that.it  is  believed  the  most  important  generalizations 
bave  been  reached ;  and  the  Director  decided  to  close  it  as  a  means  of 
enabling  him  to  increase  the  working  force  on  the  Atlantic  coast.  The 
corps  was  therefore  reduced  early  in  the  year,  and  those  who  remained 
were  instructed  to  devote  the  season  to  supplementing  the  material 
already  gathered  bo  as  to  put  it  in  tbe  best  shape  for  publication.  The 
office  at  Salt  Lake  City,  which  had  been  tbe  base  of  operations  for  tber 
division,  was  c1o»ed  in  June. 

Mr.  G.  K.  Gilbert,  geologist  in  charge,  took  the  field  soon  after,  visit- 
ing in  Sorthem  Dtah,  Northern  Nevatla,  and  tbe  Mono  Basin  of  Cali- 
fornia, localities  necessary  to  complement  bis  earlier  notes. 

He  was  accompanied  in  Utah  and  Nevada  by  Mr.  B.  Ellsworth  Call, 
who  is  temporarily  attached  to  the  survey  for  the  purpose  of  studying 
the  mollnscan  faunas  of  the  Quaternary  lakes.  The  Quaternary  shells 
are  all  of  existing  firesh-water  species,  bat  are  depauperate  as  compared 
with  tbeir  modem  representatives  in  the  same  region ;  and  the  problem 
undertaken  by  Mr.  Call  is  to  determine  the  climatic  conditions  indicated 
t^  this  depanperization, 

Mr.  Israel  C.  Bnssell  has  had  immediate  charge  of  the  investigation 
of  lAbe  LaboDtan,  the  Qnatemary  ancestor  of  Pyramid,  Carson,  and 
Walker  Lakes,  and  also  of  the  investigation  of  the  Qnatemary  history 
of  the  Mono  Lake  Basin.  He  devoted  the  snmmer  to  the  completion 
of  his  field  examinations.  The  six  Qnatemary  glaciers  which  debouched 
into  Mono  Valley  were,  studied  in  detail  and  traced  to  their  common 
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Boorce  in  the  great  a6v6  of  the  Sierra  Nevada.  Within  the  area  of  that 
n^v^  are  a  number  of  small  modern  glaciers  which  were  inclnded  in  the 
iBvestigation. 

Messra.  Gilbert  and  Bassell  have  devoted  the  time  not  consumed  by 
fleld-worl^  to  tbe  preparation  of  reports,  preliminary  and  final,  on  the 
Quaternary  lakes.  Tbe  final  reports  will  include  monographs  on  Lake 
Bouneville,  Lake  Lahontan,  and  the  Mono  Basin. 

Study  of  Metamorphic  rocks. — Prof.  R.  D.  Irving  had  five  parties  in  the 
field  continuing  the  investigation  of  tbe  copper-bearing  rocks.  The 
examination  of  tbe  Huronian  rocks,  in  the  vicinity  of  Sault  Ste.  Harie, 
Mich.,  was  completed,  and  tbe  field  of  investigation  was  extended  north 
of  Lake  Superior  to  the  National  boundary,  and  along  the  latter  west- 
ward to  Bove  Lake,  Michigan.  Special  investigations  were  made  in  the 
vicinity  of  Sanlt  Ste.  Marie  and  at  varions  other  points  in  the  neigbltor- 
bood  of  Lake  Superior.  A  stndy  was  made  of  the  crystAlline  rocks  of 
MorriBon  and  Todd  Gountiee,  Minnesota,  and  a  stady  of  the  Hnronian 
quartzites  of  the  Minnesota  Valley.  Professor  Todd's  report  on  the 
"Copper-bearing  Bocks"  is  in  type  and  awaiting  the  completion  of  tbe 
illustrations  before  publication.  Earlyin  September  the  Animikie  group 
was  examined  along  a  route  which  gave  two  complete  sectious  of  the 
series  fiY»m  the  junction  with  the  Eeweenawan,  on  the  islands  near 
Pigeon  Point,  along  the  boundary  line  to  the  underlying  granite  of 
Sanaga  Lake,  and  along  the  west  side  of  Thander'Bay  to  Port  Arthur. 
The  examination  of  the  Minnesota  Valley,  begun  in  the  latter  part  of 
August,  was  continued  nntil  the  middle  of  September,  when  field  work 
was  stopped  for  tbe  season.  Considerable  microscopic  work  has  been 
done  by  Professor  Todd  aud  his  assistants.  Since  the  beginning  of  tbeir 
study  of  the  metamorphic  rocks  in  1882  tbin  sections  of  500  rocks  have 
beeu  made,  of  which  number  written  descriptions  of  300  have  been  pre- 
pared. They  include  rocks  from  the  original  Huronian,  tbe  Hurooiaa 
of  tbe  Marquette  and  Menominee  regions,  the  Animikie  group  of  the 
National  boundary,  tbe  folded  schists  of  tbe  same  region,  and  the  crys- 
talline rocks  of  the  Minnesota  and  Mississippi  Valleys.  Professor  Irving, 
in  October,  made  a  personal  examioatiou  of  the  qunrtzites  of  Nicollet 
and  Cottonwood  Counties,  Minnesota.  A  comparative  study  of  tbe 
greenstones,  .etc.,  of  Huronian  age  will  be  carried  on.  Office  work  has 
developed  some  interesting  results  in  relation  to  tbe  structure  of  tbe 
quartzites  of  the  nuronian  of  Lake  Huron  and  of  the  Marquette  aud 
concerning  their  relations  to  each  other. 

Yellowstone  atid  Missouri  Bivers. — Tbe  region  between  the  Missouri 
Kiver  at  Bismarck,  Dak.,  and  tbe  Yellowstone  Valley  at  Oleudive, 
Mont.,  and  along  tbe  Yellowstone  Biver  fh)m  Glendive  to  Livingston, 
Mont.,  with  a  portion  of  Montana  iu  the  vicinity  of  Bozeman,  was  the 
field  of  a  geological  reconnaissance  by  Dr.  F.  V.  Hayden,  who  was 
assisted  by  Dr.  A.  C.  Peale.  Sections  were  made  at  various  points  along 
the  tine  of  the  Northern  Pacific  Bailroad  with  especial  relation  to  the 
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Uoe  of  divisioD  between  the  Laramie  group  and  the  beds  tbat  lie  beneath 
it.  Collections  were  made  at  various  points,  mainly  of  fossils  from 
strata  of  tbe  Laramie  groap,  and  the  numerous  coal  outcrops  in  the 
Ticinity  of  tbe  railroad  were  examined,  as  were  also  the  borings  for 
utesiao  wells  at  Bismarck  in  Dakota,  and  at  Billings  in  Montana. 

Qiiatemaiy  geology. — An  investigation  of  the  glacial  and  associated 
formatioDS  of  the  interior  basin  has  been  in  progress  under  charge  of 
Prof.  T.  G.  Ghamberliu.  In  the  early  part  of  June  he  made  a  brief  re- 
examination of  the  stony  clays  bordering  Lake  Michigan,  with  a  view 
to  discriminations  between  tme  glacial  deposits  and  those  produced  by 
floating  ice.  Later  in  tbe  month  he  made  a  cursory  examination  of 
some  points  on  the  southern  border  of  the  newer  drift  in  Central  Iowa, 
and  on  tbe  loess  and  drift  of  Northeastern  Nebraska,  carrying  a  recon- 
naissance as  far  west  as  Fort  Niobrara.  In  July  be  studied  the  outer 
border  of  the  drift  in  Dakota,  adjacent  to  and  west  of  the  Missouri 
Hirer.  In  Angust  a  reconnaissance  of  tbe  drift  margin  in  the  Ohio 
Basin  in  9onttaem  Illinois,  Indiana,  and  Southwestern  Ohio  was  ander. 
taken.  September  and  the  remainder  of  the  available  field  season, 
reaching  into  the  early  part  of  December,  were  devoted  to  a  supple- 
mentary examination  of  the  border  of  the  later  drift  and  of  its  moraines 
in  tbe  plaine' region,  stretching  from  the  Scioto  to  tbe  Illinois  Valley,  in 
which  the  ridging  of  the  drift  is  least  conspicuous. 

Prof.  J.  B.  Todd,  as  assistant,  devoted  tbe  main  portion  of  the  field 
season  to  an  investigation  of  the  moraines  and  associated  drift  deposits 
of  the  Territory  lying  between  the  James  and  Missouri  Valleys  and 
eoath  of  the  Northern  Pacific  Railway  itr  Dakota.  Subordiiiately  he 
made  brief  supplementary  studies  of  the  glacial  pbenomena  of  the  sonth- 
eastem  comer  of  Dakota  and  the  northeastern  border  of  Nebraska. 

The  chief  subject  assigned  Prof.  E.  D.  Salisbury,  assistant,  was  the 
character,  quantity,  and  topographical  associations  of  tbe  residuary 
days  and  other  disintegration  products  of  the  driftless  region  of  Wis- 
consin, Minnesota,  Iowa,  and  Illinois.  In  connection  with  this  study 
be  traced  out  the  limits  of  some  portions  of  the  driftless  area  that  had 
not  been  determined  with  accuracy,  and  examined  the  character  of  the 
drift  border  with  a  view  to  comparison  mth  the  observations  on  tbe 
otiter  drift  margin  above  indicated.  He  also  gave  attention  totbeloess- 
lifce  loams  of  the  western  and  southern  portions  of  the  district  and  to 
tbe  valley  drift  In  November  he  was  temporarily  diverted  from  these 
stndies  to  assist  in  glacial  examinations  in  the  Wabash  Valley.  Id  tbe 
latter  part  of  November  he  transferred  bis  field  to  Eastern  Missouri,  and 
befran  an  investigation  of  tbe  residuary  clays,  loess,  and  drift  border 
analogODS  to  that  previously  undertaken  in  the  driftless  region,  and 
with  tbe  object,  among  others,  of  intereomparisou.  This  work  was  con- 
tinued until  interrupted  by  snow-fall,  about  the  middle  of  December. 

The  turface  geology  of  the  Diatrict  of  Oolumbia. — The  superficial  de- 
p08itB  of  Washington,  D.  C,  and  vicinity  have  been  made  the  subject 
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of  caonal  stud;  during  the  \)ast  summer  by  Mr.  W  J  McGee,  whose  re- 
ports may  be  summarized  as  follows : 

The  uppermost  deposit  consists  of  a  unipartitebutbeterogeueoas  layer 
of  gravel  and  loam,  reposing  noconformably  upon  the  several  older 
rocks  of  the  region  up  to  an  altitude  of  200  feet  or  more  above  tide.  Id 
general,  the  layer  thickens  towanl  waterways  and  is  attenaated  towanl 
highlands,  and  the  coarser  materials  predominate  towanl  its  base. 
The  gravels  are  in  part  quartzitic,  small,  and  well  roanded,  and  in  part 
of  varioas  snblocal  rocks  of  all  sizes  up  to  fully  four  feet  lo  diameter, 
and  little  worn  ;  while  the  loam  is  sometimes  of  such  fineness  and  local 
homogeneity  as  to  simulate  the  coarser  varieties  of  loess.  The  whole 
deposit  is  aDfossiliferous,  but  is  probably  quaternary. 

Below  these  superficial  gravels  and  above  the  crystalline  schists  and 
gneisses  of  the  easternmost  Appalachian  belt  occur  laminated  sands 
and  plastic  clays,  anfosailiferons  within  the  District  so  far  ax  known, 
but  presumably  of  Cretaceous  or  Jurassic  age.  The  series  inoludes  one 
or  more  pebble-beds,  consisting  mainly  of  small  and  well- rounded  quartz- 
itic pebbles,  which  dip  seaward  with  the  arenaceous  and  argillaceous 
strata,and  soon  disappear  beneath  the  surface.  Most  of  the  eminences 
of  the  region  are  outliers  of  these  obdurate  beds,  isolated  by  erosion ; 
and  from  each  such  eminence  is  a  talus,  derived  from  and  more  or  less 
closely  resembling  the  uudistofbeil  deposit,  which  descends  the  slopes, 
and  ranges,  perhaps  by  imperceptible  degrees,  into  the  gravels  of  sap- 
posed  Qaatemary  age.  This  intermingling  of  similar  deposits  of  widely 
dJBerent  ages  is  most  puzzling,  and  greatly  increases  the  diSSculty  of 
the  investigation. 

East  of  the  District  richly  fossiliferous  eocene  rocks  overlie  the  Cre- 
taceous, but  thus  far  they  have  been  only  partially  examined. 

Beneath  tbb  superficial  gravels  sometimes  occurs  a  ferriferous  and 
lignitiferoiis  subaerial  deposit,  in  some  cases  of  age  manifestly  ap- 
proaching that  of  the  Cretaceous  or  Jurassic  rocks  upon  which  it  re- 
poses, and  in  other  cases  .of  so  recent  aspect  as  to  t>e  generally  mistaken 
for  post-Quaternary  accumulations.  Local  exposures  of  this  discoutin- 
nous  stratum  may  represent  any  portion,  and  the  totality  of  exposure 
apparently  represents  the  whole  of  the  period  intervening  between  the 
Jurassic  and  the  Quaternary.  Its  iron  ores  are  sometimes  of  economic 
importance. 

Connected  with  the  deposits  is  a  complex  system  of  terraces,  both 
fiuviatile  and  littoral.  Preparatory  to  the  exhaustive  study  of  these 
terraces  in  their  relations  to  the  deposits  with  which  they  are  associated, 
and  to  the  orographic  movements  which  they  attest,  a  topographic  uiap 
delineating  the  terraces  in  contours  has  been  begun  by  Mr.  S.  H.  Bod- 
fish. 

Geologic  map  of  the  United  States. — Pending  the  accnmnlation  of  ude- 
qnate  material  for  the  construction  of  the  large-scale  geologic  map,  a 
small-acale  map  of  the  United  States,  embodying  our  present  knowledge 
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of  the  dUtribation  of  AmertcaD  rocks,  is  now  being  colored  geologically. 
Tbe  base  is  that  employed  in  the  atlas  accompanyiug  the  final  reports 
of  tbe  Tenth  CeosuB,  which  corresponds  in  size  to  tho  doable  atlas- 
sbeets  of  tbe  survey.  Since  the  minor  diTisions  of  tbe  geologic  column 
cannot  be  indicated  upon  so  small  a  scale,  and  since,  moveover,  our 
information  respecting  the  rocks  of  Tarions  regions  is  insafficient  for 
nice  discrimioatiouB,  only  tho  general  divisions  will  be  represented  ou 
thia  map.  Ibese  divisions  are  indicated  by  symbols  and  colors.  The 
following  is  tbe  scheme  adopted : 
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To  ao  extent,  the  map  is  an  experimental  one ;  and  the  method  of 
geologic  cartography  and  tbe  system  of  geologic  claasiflcation  to  be 
ultimately  adopted  by  tbe  Snrvey  are  being  developed  as  the  map  pro- 
gresses. At  the  same  time,  since  tbe  sonrces  of  information  drawn  apon 
in  its  preparation  embrace  not  only  tbe  latest  publications  (both  official 
and  unofBcial),  bat  also  much  anpublished  material  in  the  hands  of 
different  attaches  of  this  Survey,  of  several  State  geologists,  and  of 
various  amateur  geologists,  the  map  may  properly  be  regarded,  when 
completed,  as  the  most  satisfactory  representation  of  American  rocks 
extant.  It  is  essentially  complete  in  manuscript,  and  will  probably  be 
paUished  within  a  few  months.  It  is  the  present  intention,  indeed,  to 
lay  it  before  tbe  C'Ongrto  O^ologiqae  Internationale  at  the  approaching 
Beriin  meeting,  as  an  illustration  of  the  system  of  cartography  and 
classification  finally  adopted  by  the  Snrvey. 

Tbe  work  is  in  the  hands  of  Mr.  W  J  McOee,  who  has  had  for  a 
time  the  collaboration  of  Prof.  C.  H.  Hitchcock. 

PfUeoHtologio  Work. 

Work  of  Prof.  0.  C.  Marak. — The  search  for  extinct  vertebrate  re- 
mains and  their  stndy  has  been  assigned  to  Prof.  O.  G.  Marsh.  During 
the  season  of  1883  be  has  bad  field  parties  at  work  in  Colorado,  Wyo- 
ming, and  Oregon.   Professor  Marsh  himself  spent  tbe  month  of  Angnst 
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in  Colorado  cleariug  Qp  some  doubtfnl  points  on  tlie  9auroj>oda,  od 
wbich  he  is  preparing  a  volume.^  Intereeting  collections  were  madv  of 
mammals  from  tlie  Jaraesic  of  Wyoming,  and  some  important  speci- 
mens were  secured  from  the  Tertiary  of  Oregon,  Field  work  was 
brought  to  a  close  in  Oregon  in  October,  bat  in  Wyoming  and  Colorado 
it  was  continued  until  late  in  the  year. 

Work  of  Mr.  C.  D.  Wakott. — Mr.  Walcott's  studies  have  been  devoted 
mainly  lo  the  inrertebratfl  fossils  of  the  Paleozoic  age.  During  the 
summer,  he  made  an  examination  of  the  Potsdam  and  Calciferous  forma- 
tions in  New  York,  for  the  puriKtse  of  comparison.  Ho  also  examined 
the  Phillipsburg  section  of  the  Canadian  Qeological  Survey,  situated  2 
miles  north  of  the  Vermont  State  line.  The  Cambrian  strata  of  Frank- 
lin County,  Kew  York,  were  also  investigated,  and  the  outcrop  of  lime- 
stone at  Greenfield,  N.  T.,  was  visited.  Large  collections  were  made 
and  full  notes  taken  in  regard  to  the  complicated  geological  structure 
of  the  regions  examined.  His  office  work  has  been  mainly  the  study 
of  the  Paleozoic  fossils  from  near  Eureka,  Nev.,  and  the  preparation  of 
a  map  and  section  illustrative  of  the  geology  of  the  Grand  CaSon  ot  the 
Colorado  east  of  the  Kalbab  Plateau  in  Arizona.  He  has  also  prepared 
the  paleontologic  portion  of  the  Be]>ort  on  the  Eureka  district,  which 
will  be  published  as  Part  II  of  Mr.  Hague's  report.  It  will  include  the 
data  obtained  from  the  White  Pine  district. 

Worko/Dr.  C.  A.  WMfe.— Dr.  C.  A.  White  is  in  charge  of  the  study 
of  the  invertebrate  fossils  from  the  Mesozoic  and  Tertiary  formations. 
He  began  field  ^rork,  with  Mr.  3.  B,  Marcou  as  assistant,  early  in  July, 
making  Fort  Benton,  in  Montana,  his  outfitting  point.  Thence  he  pro- 
ceeded eastward  down  the  Missouri  Biver  to  the  month  of  Judith  Bi\-erT 
where  a  special  examination  was  made  of  the  Judith  Biver  group.  At^ 
teution  was  given  also  to  the  structure  of  the  mountains  in  tbeviciuity 
and  to  drift  phenomena.  The  central  and  principal  mass  of  the  mount- 
ains was  found  to  be  a  trap  rock  different  in  stnu  ture  fh)m  that  found 
Id  the  Bocky  Mountains  iu  Colorado.  Moccasin  Mountain  and  Square 
Butte  were  foand  to  be  tracbytic  with  stratified  rocks  flexed  against 
them.  Bear  Paw  Mountain  was  found  to  be  essentially  the  same.  The 
northern  drift  was  found  near  the  latter.  Ketuming  to  Fort  Benton, 
Dr.  White  was  joined  by  Prof.  L.  F.Ward,  and  after  an  examination  of 
several  locaUties  in  that  neighborhood,  including  the  Great  Falls  of  tbe 
Missouri,  they  together  descended  the  Missouri  Biver  iu  a  boat  ttota 
Fort  Benton,  Mont,  to  Bismarck,  Dakota.  Only  the  Laramie  group  was 
noted  in  this  distance,  and  lai|;e  collections  were  made.  Later  in  the 
season  the  Cretaceous  strata  near  Sioux  City  were  examined. 

Office  work  has  been  confined  mainly  to  the  study  of  tbe  collectioos 
and  tbe  revision  of  the  text  and  illostration  of  a  memoir  on  the  "  Oa- 
treidffi  of  North  America."  Progress  was  made  also  in  the  preparation 
of  paleontologic  bibliography.  Mr.  Marcou  has  devoted  considerable 
time  to  the  arrangement  and  cataloguing  of  the  Jurassic  fosslla  for  stody 
fuid  revision,  and  has  »)«o  prepared  for  publioatioD  a  catalogue  of  maps. 
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Work  of  Prof.  Lester  F.  TKard.— Prof.  Lester  F.Ward,  paleobotaoist 
of  the  Snrvey,  spent  the  moDtbs  of  July  and  Au^st  making  large 
aBd  valuable  collections  of  fossil  plauts  in  the  vicinity  of  Glendive, 
Montana.  Id  September  be  proceeded  to  Fort  Benton,  Mont,  where  he 
joined  Dr.  White  and  accompanied  him  down  the  Missouri  Biver, 
adding  largely  to  his  collections  of  fossil  plants.  Since  his  return  to 
Washington  the  latter  have  been  carefully  arranged  for  study.  This 
stady  is  facilitated  by  the  acquisition  of  the  fossil  plants  described  by 
Professor  Lesqnereux  iu  his  quarto  rei>ort  made  to  the  Survey  of  the 
Territories.  Professor  Ward  ha«  prepared  a  catalogue  of  fossil  plants, 
with  their  geologic  borizonH  indicated. 

Worlc  of  Prof.  S.  S.  mi/iams.— Prof.  H.  S.  Williams,  assigned  to  the 
study  of  the  Devonian  section  of  Western  New  York,  has  reached  some 
interesting  conclusions  as  the  result  of  this  study  during  the  season. 
He  worked  southward  across  Allegany  County,  New  York,  into  Penn- 
Bylvaoia,  and  theuce  across  Mc£eau  County,  iu  the  latter  State.  Two 
months*  work  furnished  data  for  the  construction  of  a  continuous  section 
(geographic  aud  geologic)  iu  a  nearly  rlirect  line  from  Batavia,  Genesee 
Coaoty,  New  York,  to  Alton,  McKean  County,  Feuusylvania,  passing 
from  the  base  of  the  Devonian  to  the  Coal  Meanares  of  the  Carboniferous. 
He  also  prepared  a  meridional  section,  starting  in  Oneida  County,  New 
York,  crossing  Madison  County,  aud  terminating  in  Delaware  County. 
This  section  passes  geologically  from  the  Carboniferous  limestone  to 
the  red  rocks  referred  to  the  Catskill  formation.  A  preliminary  re- 
port OD  the  faunas  of  the  Upper  Devonian  along  the  meridian  from 
Cayuga  Lake  southward  through  Tompkins,  Tioga,  and  Chemuug 
Coantjes,  in  New  York,  and  Bradford,  In  Pennsylvania,  has  been  pro- 
pared  for  publication  and  will  be  issued  as  a  bulletin  of  the  Survey. 

Work  of  Mr.  L.  V.  Johnson. — In  the  district  of  the  South  Atlantic 
Mr.  L.  C  Johnson  has  been  carrying  on  palEoontqlogic  work,  preparatory 
to  a  more  careful  snrvey  of  the  structural  geology  to  be  undertaken 
hereafter.  He  has  made  extensive  collections  from  the  Tertiary  and 
Hesozoic  formation  in  the  Gulf  States,  especially  in  Alabama.  The 
greater  part  of  July  was  spent  in  Tuscaloosa,  from  which  point  19  boxea 
^specimens  were  sent  to  Washington.  During  the  early  part  of  August 
be  was  investigating  the  boondary  line  between  the  Cretaceous  aud  the 
Carboniferoos,  and  between  the  rotten  limestone  of  Greene  County,  Ala- 
bama, and  the  Sutaw  group  of  the  Cretaceous.  Later  he  made  a  re- 
efmnaissance  of  the  Tombigbee  and  Alabama  Bivers.  The  section  con> 
stmcted  by  Mr.  Johnson  will  go  fer  towards  defining  the  line  between  the 
Cretaceous  and  Tertiary.  October  and  November  were  mainly  devoted 
to  the  study  of  the  Tertiary  near  Bridgeport,  Ala.,  aud  the  Cretaceous 
in  Autauga  County,  Alabama.  December  was  devoted  to  the  investiga- 
tioD  of  the  Tertiary.  Large  collections  were  made  and  many  interesting 
bete  devdoped.  One  of  the  results  of  the  work  will  be  to  extend  the 
bonndaty  line  of  the  Tertiary  from  6  to  10  miles  farther  north  tban  is ,  . 
osoaOy  ehoirn  on  the  geologic  maps  of  this  region.  '      ■  C  itlDj^lc 
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Work  of  Prof.  W.  M.  Fontaijic—Fiot.  W.  M.  Fontaine  dariog  tbe 
summer  examioed  tbe  Tertiary  strata  of  Easteni  Virginia,  especially 
near  Richmond,  making  colIecti<tU3  of  foBsil  plants.  He  has  prepared 
drawings  of  mauy  of  the  specimens  collected.  He  is  also  engaged  in 
the  preparation  of  a  memoir  on  the  older  Mesozoiv  plants  of  Virginia. 

Ckemie  Work. 

Prior  to  the  fall  of  1883  the  chemical  work  of  the  Survey  was  done 
at  varioas  laboratories  scattered  throngfa  the  country,  and  at  the  field 
laboratories  in  Denver,  Salt  Lake,  and  San  Francisco.  With  the  re- 
uioval  of  the  headquarters  of  tbe  division  of  the  Qreat  Basin  to  Wafih- 
ingtOD  tbe  field  laboratory  at  Salt  Lake  City  was  abandoned,  hut  work 
is  still  carried  on  at  the  others.  With  the  appointment  of  Prof.  F.  W. 
Clarke  as  chief  chemist  of  the  Survey  a  laboratory  was  organized  at 
Washington,  in  rooms  ftiruished  by  the  United  States  National  Museum, 
'Where  work  has  been  begun  on  analyses  of  waters  and  various  speci- 
mens brought  iu  by  the  various  field  parties. 

Professor  Clarke,  during  the  summer,  made  several  mineralogical 
Seld  trips  and  secured  abundant  material  for  future  investigation. 

In  the  laboratory  at  Denver  Mr.  Hillebrand  has  been  making  analyses 
of  a  number  of  minerals  new  to  Colorado,  and  lias  been  examining  tbe 
various  igneous  rocks  collected  during  tbe  summer  in  the  district  of 
the  Bocky  Mountains.  Dr.  Melville,  at  San  Francisco,  has  been  doing 
similar  work  for  the  division  of  the  Pacific. 

A  laboratory  for  physical  research  will  probably  be  established  in 
connection  with  tbe  chemical  division  at  Washington.  This  work  has 
been  carried  ou  at  tbe  physical  laboratory  at  New  Haven  by  Dr.  Caii 
Barns  and  Dr.  William  Hallock,  who  have  been  conducting  experiments 
as  to  tbe  exact  measurement  of  exceedingly  high  temperatures. 

Economic  Work. 

Statistics  of  Mineral  Resourvea. — In  accordance  with  an  act  passed  by 
the  Forty-seventh  Congress,  tbe  Geological  Survey  was  charged  with 
the  duty  of  reporting  upon  tbe  present  condition  of  the  mining  indus- 
tries other  than  those  of  gold  and  silver.  This  work  is  in  the  charge 
of  Mr.  Albert  Williams,  jr.,  chief  of  the  division  of  mining  statistios 
And  technology,  whose  first  raport,  entitled  the  "Mineral  Besources  of 
tbe  United  States,"  an  octavo  of  some  800  pages,  was  issued  in  October. 
This  report  contains  the  statistics  of  the  metallic  and  mineral  produc- 
tion of  the  country  for  1882  and  tbe  first  six  months  of  1883,  besides 
the  figures  for  preceding  years,  descriptions  of  localities,  metallurgical 
papers,  and  such  information  as  seems  important  from  a  practical  and 
industrial  point  of  view.  The  statistical  work  of  the  Survey  tbns  supple- 
meuta  its  purely  scientific  investigations,  and,  while  it  is  tbe  first  attempt 
of  the  kind,  has  met  with  a  gratifying  public  interest.     Mr.  Williams 
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has  been  so  fortunate  as  to  secure  the  co-operation  of  a  strong  array  of 
contributors  a(nongtbeeiigiueera,iuctal1ui'eiiiits,amlantboriliesou  trade 
statistics,  and  baa  tbas  been  enabled  to  coudact  operations  on  a  much 
more  comprebenaive  plan  than  would  be  possible  with  a  force  limited 
to  rpgular  employes. 

Forettry  <•/  West  Virginia. — Mr.  George  W.  Sbatt,  during  the  field 
season  of  18S3,  examined  the  State  of  West  Virginia,  especially  the 
eoatbern  and  eastern  portions,  with  especial  reference  to  the  distri- 
buiioti  of  timber,  its  ecoDomic  valao,  and  the  facilities  of  traDsportation 
to  market  via  the  streams  of  the  State.  He  traveled  more  than  a  thou- 
sand miles  by  wagon,  and  two  hundred  on  horseback,  and  expresses  the 
opinion  that  nearly  oue-half  of  the  State  is  covered  with  a  virgin  forest, 
the  value  of  which,  if  rendered  marketable,  .would  amount  to  billions 
of  dollars. 

Publicationa. 

During  the  year  the  following  publications  were  issued,  viz: 

Bulletin  No.  I.  On  Hypersthene-Audesite  and  on  Triclinic  Pyroxene 
Id  Aogitic  Rocks,  by  \i  hitman  Cross ;  with  a  geological  sketch  of 
Buffalo  Peaks,  Colorado,  by  S.  F.  Emmons.     1883.    8vo.    40  pp. 

Bolletio  No.  2.  Gold  and  Silver.  Conversion  tables,  giving  the  coining 
value  of  Troy  ounces  of  fine  metai,  &C.,  by  Albert  Williams,  jr.  1S83. 
8vo.    3  pp. 

Mineral  Resources  of  the  United  States,  by  Albert  Williams,  jr.  1883. 
8vo.     813  pp. 

Tbe  reprint  of  the  Second  Annual  Report  for  the  use  of  the  survey, 
was  also  issued  during  the  year  j  and  50  copies  of  the  Third  Annual 
Beport  were  issned  without  tbe  complete  set  of  illustrations.  Dr.  0.  A. 
White's  paper  on  "The  Non-Marine  Fossil  Mollosca  of  North  America," 
from  the  Third  Annual  Report,  was  also  issned  as  a  separate  publication 
early  in  the  year. 

Although  the  monographs  of  Captain  Dutton  and  Mr.  George  F. 
Becker  ("  The  Tertiary  History  of  the  Grand  Cauon  "  and  the  "  Geology 
of  the  Comstocfc  lode  and  Washoe  district,"  both  accompanied  by  at- 
lases) bear  the  imprint  of  1882,  they  were  not'furniahed  to  the  survey 
for  distribution  until  1883. 

Tbe  papers  prepared  for  publication  are  numerous,  and  a  number  are 
in  type  and  will  soon  be  issned ;  among  them  are  the  Third  and  Fourth 
Annual  Reports,  two  bulletins,  and  several  monographs. 

Collections. 

About  200  boxes  of  fossils,  rocks,  and  minerals  were  sent  ou  to  the 
main  office  of  the  Survey  during  the  season  by  the  various  field  parties. 

UNITED  STATES  FISH  COMMISSION. 

Aa  exercising  the  double  flinctioa  of  Secretary  of  the  Smithsonian 
lastitotion  and  of  United  States  Commissioner  of  Fish  and  Fisheries,  I  ^~ 
H.MiB.09 6 
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bavc  been  in  tbe  habit  of  giviog  in  the  Smithsoaiaa  Annual  Bei>ort  some 
account  of  tbe  ^rork  accorapbsbed  in  the  last-mentioned  capacity ;  and 
I  take  great  pleasure  in  saying  that  tbe  workings  of  the  Coiuuiesiou 
have  continued  to  sfaov  the  usual  ratio  of  increase  in  extent  and  ni»- 
parent  practical  valoe. 

The  difference  in  extent  between  the  work  of  1871  and  that  of  1SS3 
is  very  great,  each  year  showing  some  extension  of  tbe  scheme,  and 
more  and  more  important  measures  iustitnted  for  investigation  into  tbe 
conditions  of  the  flsberies,  and  for  increasing  tbe  flsherien  supply. 

The  full  details  of  operations  of  tbe  Commission  will  be  found  in  its 
very  voluminous  reports  year  by  year ;  these  embracing  not  only  tbe 
general  history  of  the  ComnuBsion,  but  also  a  report  of  what  is  done  in 
the  same  direction  by  other  establishments  throughout  the  world. 

The  most  important  iact  in  this  connection  is  the  completion  of  the 
steamer  Albatross,  of  which  mention  was  made  in  tbe  last  report,  and 
the  result  of  her  investigations  in  regard  to  the  physics  and  natural 
history  of  tbe  various  parts  of  tbe  ocean.  Many  regions  were  surreyed 
and  important  facts  ascertained  respecting  tbe  existence  and  extent  of 
new  fisbing  banks,  while  tbe  amount  of  material  gathered,  new  to 
science,  has  been  enormous.  Many  andescribed  species  of  deep-sea 
fishes  were  secured,  some  of  these  tiom  a  depth  of  more  than  three 
miles. 

As  in  previous  years,  the  summer  station  of  tlie  Commission  was  at 
Wood's  Holl,  Mass.,  wliere  the  arrangements  for  making  a  permanent 
establishment,  principally  for  the  purpose  of  hatching  sea-fish  in  very 
large  numbers,  were  actively  prosecuted.  The  construction  of  build- 
ings was  commenced  aud  well  advanced  before  tbe  close  of  tbe  year. 
The  Government  pier,  for  which  appropriation  was  made  in  the  liiver 
and  Harbor  bill,  was  already  begun,  but  will  not  be  snfQciently  com- 
pleted to  promise  much  service  before  1885, 

Tbe  work  of  propagation  of  food-fishes  generally,  was  conducted  on  a 
larger  scale  than  before,  especially  in  connection  with  the  whitefisb  of 
the  lakes,  of  which  about  one  hundred  millions  of  eggs  were  secured 
and  placed  in  tbe  batching  houses  at  Nortb\'ille  and  Alpena,  Micb.,  for 
development. 

The  nnmber  of  eggs  of  the  shad  obtained  was  not  as  large  as  tbo 
year  before,  owing  to  tbe  meteorological  conditions,  which  interfered 
with  the  free  influx  of  the  fish  from  the  ocean. 

About  tbe  average  of  work  was  accomplished  in  connection  with  tbe 
Penobscot  and  the  land-locked  salmon. 

An  increase  was  efi'ected  in  regard  to  tbe  California  trout. 

Beyond  a  few  millions  of  eggs  taken  of  the  California  salmon,  not 
much  was  accomplished,  in  consequence  of  the  interruption  to  the  up- 
w.ird  migration  of  the  llsh  in  the  Sacramento  Eirer,  caused  by  the 
blasting  of  rocks  along  the  shores  for  the  purpose  of  railroad  construc- 
tion. 

Perhaps  the  grejtt^''  snccess  of  the  Commission  baa  been  with  the 
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carp,  for  trliicli  tbe  demand  coutiuaea  to  a  degree  tbut  it  is  itnpossiljle 
to  meet.  Every  Congressionul  district  in  the  United  States,  and  in  fact 
nearly  every  coanty,  lias  made  application  to  receive  a  supply  of  fish, 
aod  large  nnmbers  of  persons  were  left  UDBai>plied  at  tbe  close  of  tbe 
season  from  esbaostion  of  tbe  stock.  It  is  proposed  to  extend  consid- 
erably the  area  of  tbeso  ponds  in  Wasbiugton,  so  as  to  meet  tbe  still 
ioereasiDg  demand. 

Sumeroos  reseai-cbes  have  been  prosecatcd  in  regard  to  tbe  oyster 
and  other  fishes,  for  the  parpose  of  Becariug  a  proper  basis  of  practical 
vork.  These  investigations  have  been  carried  on  principally  by  Mr, 
John  A.  Ryder,  tbe  biologist  of  the  Gommission,  and  have  added 
greatly  to  bis  deserved  reputation. 

Bulletin  of  the  F'uh  Commission. — Reference  has  been  made  iu  pre- 
cediog  reports  to  the  authorization  by  Congress  of  the  printing  of  a 
bolletiD  to  contain  current  news  of  interesting  facts  in  regard  to  fish 
caltare  and  tbe  Usheries.  Most  of  such  matter  bus  been  furnished 
from  the  correspondence  of  tbe  Commission,  altliongh  some  articles 
bare  been  introduced  from  other  sources. 

The  work  is  i>rinted  signature  by  signature  as  tbe  matter  is  ready, 
and  distribute<l  in  this  form  to  fish  commissioners  and  specialists  who 
desire  it,  this  requiring  about  1^00  copies.  The  remainder  of  the  edition 
isboDod  and  supplied  in  that  form. 

or  this  work  tbe  House  of  Representatives  receives  2,500  copies  and 
the  Senate  1,000,  all  of  which  are  eagerly  sought  for. 

UltnMtimial  Fisheries  Exhibition,  1883. — In  tbe  spring  of  1882  Con- 
gress authorized  tbe  United  States  Fish  Commission  to  participate  in 
tbe  [oternatioual  Fisheries  Exhibition  to  be  held  in  London  in  1883, 
aod  work  was  soon  after  begun  and  pushed  forward  with  great  activity. 
A  preliminary  exhibition  of  such  of  the  material  as  could  conveniently 
be  displayed  was  held  in  tbe  2fatioual  Museum  February  26,  and  tbe 
*'ork  of  packing  the  collections  for  transmission  to  London  was  begun 
tbe  following  day,  Mr-  Thomas  Donaldson  made  a  satisfactory  arrange- 
ment with  the  Pennsylvania  Railroad  Company  for  shipping  the  col- 
lections to  New  York,  and  Messrs.  Patton,  Vickers  &  Co.,  agents  for 
tbe  Mooarcb  line  of  steamships,  bUled  tbe  goods  to  London  at  greatly 
ndoced  rates. 

Being  myself  unable  to  go  to  London,  I  designated  Mr.  Q,  Brown 
Goode  to  the  Piesident  as  special  commissioner.  He  was  assisted  by 
Dr.  T.  H.  Bean  and  Messrs.  R.  E.  Earll,  J.  W.  Collins,  A.  H.  Clark, 
W.  V.  Cox,  H.  C.  Cheater,  and  Eeubeu  Wood.  In  addition  to  these 
ftotleDien,  Lieut  C.  H.  McLellan,  U.  S.  R.  M.,  was  detailed  by  tbe 
Ijfc^ving  Service,  Mr.  Max  Hansman  by  the  Light-House  Board, 
aod  Sergeant  James  Mitchell,  U.  S.  A.,  by  the  Signal  Otace.  Mr,  R. 
L  Geare  accompanied  the  party  as  secretary. 

The  GoUectious  arrived  in  London  in  excellent  condition,  but  it  was 
foond  lliat  the  space  asked  for  by  the  p'nited  States  was  entirely  iq^^glc 
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eqaate.  Arrangements  were,  however,  subseqaently  made  for  addi- 
tiooal  space  id  vatiOQa  parta  of  the  reservation. 

The  exhibition,  which  was  held  id  the  groands  of  the  Boyal  Ilorti- 
caltnral  Society,  was  the  largest  special  one  ever  held,  and  was  par- 
ticipated ill  by  31  nations  and  colonies.  The  area  occupied  was  21 
acres. 

The  formal  opening  of  the  exposition  was  made  by  the  Prince  of 
Wales  on  the  12th  of  May,  in  the  presence  of  the  Conrt,  and  by  Jnne 
1,  everything  was  iu  perfect  order.  The  American  section  was  gen- 
erally admitted  to  be  the  most  important  division  of  the  entire  exhibi- 
tion, both  on  aocoant  of  its  contents  and  the  manner  in  wbicli  they 
were  arranged  and  displayed. 

A  series  of  catalogues — nombering  seven — illnstrative  of  the  United 
States  exhibits,  was  prepared  and  published,  and  will  form  Bulletin  of 
the  Kational  Museum  So.  27.    The  series  is  as  follows: 

A, — "  Preliminary  Catalogue  and  Synopsis  of  the  Collections  exhibited 
by  the  Dnited  States  Fish  Commission,  and  by  special  exhibitors. 
(With  a  concordance  to  the  official  classificatioa  of  the  Exhibition.)" 
Prepared  by  G.  Brown  Goode.    8vo.    107  pp. 

B. — "Collection  of  Economic  Crustaceans,  Worms,  Echinoderms,  and 
Sjiotiges.'*    By  Bichard  Itathbnn.    8vo.    31  pp. 

C. — "Catalogue  of  the  Aquatic  and  Fish-eating  Birds,  exhibited  by 
the  United  States  Kational  Museum.''  By  Robert  Ridgway.  8vo.  46  pp. 

D. — "Catalogue  ofthe  Economic  Mollusca,  and  the  Apparatus  and 
Appliances  used  for  their  capture  and  preparation  for  market,  exbibit«Hl 
by  the  United  States  National  Museum."  By  Francis  Wiuslow.  Svo. 
86  pp. 

E.— "The  Whale  Fishery,  and  its  Appliances."  By  James  Temple 
Brown.    8vo.    110  pp. 

F. — "Catalogue  of  the  Collections  of  Fishes  exhibited  by  the  United 
States  National  Museum."    By  Tarleton  H,  Bean.    Svo.     124  pp. 

G. — "Descriptive  Catalogue  of  the  Collection  illnstratiug  the  scien- 
tific investigation  of  the  Sea  and  Fresh  Waters.''  By  Bichard  Batbbun. 
Svo.     109  pp. 

Mr.  Goode  expresses  himself  as  much  gratified  by  the  courtesy  and 
aid  which  the  members  of  his  party  received  from  the  managers  of  the 
exhibition,  particularly  from  Mr.  Edward  Birkbeck,  Professor  Huxley, 
Sir  Philip  Cuuliffe  Owen,  Mr.  A.  J.  K.TrendeIl,  literary  snperintendeutt 
Surgeon  General  Francis  Day,  Mr.  Fell-Woods,  Mr.  W.  Oldham  Cham- 
bers, and  Sir  James  G.  Maitland.  From  the  opening  of  the  exhibition 
to  its  close  the  buildings  and  grounds  .were  thronged  with  visitors,  not 
only  in  the  daytime,  but  at  uigiit,  when  they  were  illuminated  by  elec- 
tric lights.  The  total  number  of  visitors  was  2,090,000,  an  average  ol 
18,545  a  day. 

After  the  exhibition  bad  got  fairly  under  way  the  fishery  eonfei«uec& 
began,  the  opening  address  being  made  by  Professor  Huxley.  These 
meetings  continued  three  months,  and  the  reading  of  papers  was  dsq- 
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ally  roll<^we(l  by  a  general  discQSsion.  About  fifty  papers  were  read  and 
(liscosscd,  all  being  of  great  importiinco,  and  many  dealing  with  sub- 
jects never  before  di^assed.  One  uf  tlie  most  important  papers  was 
read  by  Mr.  Goode,  and  treated  of  "  The  Fishery  Industries  of  the 
United  States,  and  the  work  of  the  United  States  Commission."  Pro- 
fessor Hnxley,  in  respoading,  held  ap  the  action  of  the  United  States  as 
a  worthy  esamplo  for  other  nations  to  follow.  He  said  that,  with  all 
respect  to  the  efforts  of  Sweden,  Gennany,  Holland,  Sec,  he  did  not 
tbmk  any  nation  had  " comprehended  ihe  question  of  dealing  with  the 
fisheries  in  so  thorough,  excellent,  and  scieutiQc  a  spirit  as  tbe  United 
States."  The  conference  papers,  with  the  discossious,  hare  all  been 
printed,  and,  together  with  aseries  of  illustrated  popular  hand  books,  the 
reports  of  the  juries,  and  the  prize  essays,  will  form  a  very  important 
contribntioQ  to  the  literature  of  fish  and  fisheries,  making  about  twelve 
Tolnnies  octavo.  The  catalogue  of  thu  exLibitiou  is  in  itself  a  cyclo- 
psdin  of  the  fisheries,  tho  account  of  the  exhibit  of  each  country  being 
prefaced  by  a  description  of  its  fisheries  by  some  expert.  The  estab- 
tablishment  of  a  literar>'  bureau,  in  charge  of  Mr.  Treudell,  was  an  im- 
portant advance  in  exhibition  administration. 

The  efficiency  of  the  American  exhibit  was  rendered  more  perfect  by 
tbe  lact  that  tlie  cmploj'^s  were  experts  in  their  several  departments, 
and  were  constantly  in  attendance  and  ready  to  explain  the  collections. 
TUe  assistaoce  of  these  gentlemen  will  also  be  of  great  importance  in 
preparing  the  ofQcial  report.  This  report  will  embrace,  in  addition 
to  the  narrative  and  descriptive  part  by  .  r.  Goode,  special  reports  upon 
the  European  fisheries  and  fish-cultore,  the  herring  and  sardine  fisher- 
iea,ihe  mackerel  fisheries,  the  English  fish-trade,  life-saviitg  appliances, 
&x. 

In  compliance  with  my  request,  Mr.  Goode  devoted  a  great  deal  of 
time  to  studying  the  methods  of  managing  museums  in  tho  great  estab- 
lishments of  England.  lie  made  a  short  visit  to  Paris  also,  to  study 
mnseDm  methods  ihere,  having  previously,  in  18S0,  visited  the  estab- 
li^ments  io  Germany  and  Italy. 

The  exhibition  was  formally  closed  October  30,  and  by  the  end  of 
tbe  year  the  entire  collection — of  a  hulk  of  over  fiOO  tOQK — had  been 
returned  to  Washington,  where  a  force  was  at  once  put  to  work  in  set- 
ting it  up  for  permanent  exhibition  in  the  National  Museum. 

Many  important  accessions  to  oar  collections  were  received  duriug 
the  exhibition.  Most  of  these  came  by  exchange.  Prominent  among 
them  were  exhibits  from  Greece,  Spain,  India,  Sweden,  and  China.  The 
Marquis  of  Hamilton  presented  an  Irish  coracle;  Mr,  W.  B.  Scgctmeier 
fnntished  iUnstrations  of  the  net-maker's  art;  Mr.  Arthur  F^dersen,  - 
of  Viborg,  presented  a  model  of  a  Danish  vessel,  &c.  A  considerable 
eolIectioQ  of  fish-cnltural  appliances  was  given  to  the  new  National 
Hsberies  Museum  at  Sonth  Kensington,  in  exchange  for  objects  from 
India  and  China, 
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As  far  88  prises  are  coacerned  tlie  United  States  has  been  epiineDtty 
soccessfal.  Tbe  nomber  of  awards  made  to  this  country  is  far  greater 
than  was  expected.  Eighteen  gold  and  four  silver  medals  were  given 
to  the  Fiuh  Gommissiun  and  one  gold  medal  to  tbe  Katioual  Mnscnm. 
Tbe  total  uumber  of  awards  that  came  to  this  coantry  was  oue  haa- 
dred  and  fifty-one. 

Fishery  branch  of  Census  of  1880. — The  reports  for  several  years  past 
have  contained  detailed  reference  to  the  work  prosecuted  nnder  the 
direction  of  the  United  States  Fish  Commission,  and  with  tbe  assistance 
of  funds  A*om  tbe  censos  of  1880  in  connection  with  tbe  preparation  of 
an  exbaastive  series  of  reports  npon  tlie  present  condition  and  past 
history  of  the  fisheries  of  the  United  States. 

Most  of  the  special  reports  of  the  fishery  exi>erts  have  been  completed, 
and  tbe  force,  with  the  exception  of  that  permanently  connected  with 
tbe  Institntion  and  the  Fish  Commission,  has  been  disbanded.  Although 
there  is  still  much  work  to  be  done,  in  the  absence  of  an  appropriation 
for  the  purpose,  this  most  be  accomplished  by  tbe  Fish  Commission  at 
its  leisore.  A  number  of  reports  have  been  published,  and  large  quan- 
tities of  the  manuscript  are  now  in  the  hands  of  the  Superintendent  of 
tbe  Census.  A  summary  of  the  statistical  results  of  the  inquiry  was 
printed  in  tbe  Comi>endinm  of  the  Tenth  Census,  pp.  1402, 1403. 

In  view  of  the  vast  material  to  be  printed  directly  by  the  Census 
Oflice,  application  was  made  to  Congress  for  nutbority  to  print  the 
more  pnrely  natural  history  and  biological  articles  in  a  separate  series 
under  tbe  auspices  of  the  Fish  Commission,  and  tbe  first  volume  of  this 
series,  relating  to  tbe  natural  history  of  tbe  useful  animals  of  the  sea, 
especially  of  fishes,  cetaceans,  and  invertebrates,  has  all  lieen  put  in 
tyi>e  during  the  year,  and  it  is  hoped  that  it  will  be  published  early  in 
1884. 

This  volume  forms  Part  I  of  the  proposed  work,  and  contains  900 
pnges  of  text  and  270  plates.  It  will  be  followe<l  by  other  parts  ap- 
proximately in  the  order  below : 

Part  11.  Fishing  Grounds  and  the  Geographical  Distribution  of  Food 
Fishes. 

Part  III.  A  Geographical  Review  of  the  Fisheries. 

Part  IV.  The  Apparatus  of  the  Fisheries. 

Part  V.  Fishery  Vessels  and  Boats. 

Part  VI.  The  Methods  and  Ilistory  of  tbe  Fishery  Industry. 

Part  V'll.  The  Preparation  of  Fishery  Products. 

Part  VIII.  Commerce  in  Fishery  Products. 

Fort  IX.  Fish  Culture  and  Fishery  Legislation. 

Part  X,  A  Dictionary  of  American  Fish  and  Fisheries. 

Bespcctfully  submitted. 

SPENGEK  F.  EAUiD, 
Secretary  of  (he  Smithsonian  Ingtitution, 
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COBBESPONDENCE  KELATIYE  TO  THE  TEANSFEE  OF  AS- 
TUONOMIOAL  ANNOUNCEMENTS  BY  TELBGBAPU. 

Letter  from  Harvard  College  Observatory,  May  2, 1S82,  to  Smithsonian 
Jttstitution. 

Ueau  Sib  :  Tfao  saggcstioa  Las  beeu  made  to  me  that  discoveries 
of  cometij  slioald  occasioDully  be  telegraplied  from  thia  observatory  to 
Europe  by  toeans  of  tlie  "  JjcicDce  Observer "  eiplier  system. 

I  am  desirous  to  avoid  auy  possibility  of  iuterfereuee  witli  tlie  work 
of  ttiG  Staitlisoinan  lustitution,  and  for  tliiS  reason  I  bare  hittierto 
avoided  maliing  any  such  aDnouocemente  of  discoveries.  The  dis- 
patches havi:  beea  couHued  to  statemeats  of  elements,  ephemerides, 
•tad  the  first  accurate  positions  obtained  of  comets,  which  would  of 
coarsehGsiiL>se<)ueutto  the  original  discovery.  If,  however,  you  see  no 
objection  to  u  similar  anuouaccment  of  discoveries  in  cases  where  it 
maybe  requested,  there  will  be  no  difflcaliy  m  making  it.  I  should  be 
vef>-  glad  to  have  your  ox)iuiou  on  the  snbject. 

Yours  respectfolly, 
Edwabd  C.  Pickebihg. 

Letter  from  Smitksonian  Imtitulion,  May  4,  1882,  to  Frof.  E.  G.  Picker- 
ing, Harvard  College  Obsercatory, 
DE1.B  Sib:  The  Smithsonian  Institntion  does  not  possess  any  mo- 
nopoly of  tritnsmittiug  astronomical  intormation  abroad,  and  it  will  not 
iuierfere  in  any  way  with  it)<  plans  to  have  yon  make  auy  commuuica- 
lions  you  may  desire  in  the  cipher  of  the  "  Science  Obser^'er." 

1  liave  uot  felt  at  liberty  to  change  the  general  system  of  communi- 
cating astronomical  data,  as  arranged  by  Professor  Peters,  to  whom 
iLe  suggestion  of  this  transmission  is  primarily  due. 

Whenever  the  astronomers  of  this  country  agree  npon  a  change  of 
system,  it  will  give  me  great  pleasure  to  carry  it  out- 
Very  truly  yours, 
Spencer  F.  Baibd. 

Letter  from  the  Science  Observer,  Boston,  December  15, 1SS2,  to  the  Smith- 
sonian Institution. 
Dbab  Sta :  In  the  matter  of  comet  telegrams,  I  have  the  following 
report  to  make,  I  think  ought  to  be  made  to  yon.    You  remember,  with- 
ont  doubt,  that  when  at  Wood's  Eoll  this  fall  you  told  me  to  go  ahead 
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with  my  system,  aud  I  bave  done  it.  You  are  doubtless  aware  that  an 
orgauization  of  observatories  bas  beeu  efi'ected  iu  Europe,  iucludiog 
Greeuwicb,  Kiel,  Vienna,  Berlin,  Paris,  and  over  thirty  otlters,  and  tbu 
orgaDiziitioii  proposes  to  use  the  Science  Observer  Code  witb  transmis- 
sion of  astronomical  itiform:>tiou.  Kegardiog;  their  arrangements  with 
each  other,  or  their  rulation»  to  the  former  system,  with  Viennu  as  u 
center,  1  aiti  not  informed.  Dr.  A.  Krueger,  of  Kiel,  has  written  to  luu 
in  this  matter,  desiring  the  necessary  publications,  &c.,  and  in  one  of 
bis  letters  states:  "I  wii^li  that  you  and  Mr.  Chandlepor  Harvard  Col- 
lego  Observatory  would  l»e  the  ceut«r  for  the  United  States."  This  let- 
ter seems  to  bave  been  folloired  by  a  circular  of  which  a  opy  bas  not 
befcu  received  here,  but  conceruiug  which  very  definite  information  has 
been  received  fiom  other  sources,  to  the  effect  that  Harvard  College 
Observatory  was  entail tahetJ  as  a  center  for  (presumably)  the  collection 
aud  diffusion  of  discovery  unnouticcmeDts  iu  astronomy, 

The  letter  from  which  the  quotation  is  made,  was  dated  iu  Kiel  No- 
vember 11,  and  the  circular  November  14,  hence  it  is  evident  that  no 
answer  could  bave  beeu  received  at  Kiel  from  here.  What  1  did  reply- 
under  date  of  December  2  was  to  the  eilect  that  under  the  existing  ar- 
rangemeuts  the  Suiithsouian  was  deputed  to  secure  aud  forward  to  Eu- 
rope the  earliest  nunonncements  of  discoveries,  &c.,  aud  that  so  long  as 
these  arrangements  renmined  iu  force  it  would  not  be  courteous  to  at- 
tempt the  collection  of  precisely  the  same  data.  I  wrote  that  whatever 
information  was  received  hi-re  would  be  gladly  forwarded  to  Kiel,  aud 
that  second  positions  would  in  all  cases  be  t-eut  (as  per  our  present  agree- 
ments with  Lord  Crawford  and  Berlin),  also  elements  and  epbemerides, 
if  desired.  I  further  stated  to  him  that  messages  received  here  would 
be  distributed  here  as  have  been  all  previous  ones,  viz,  i)y  sjiecial  uircu- 
liir,  by  telegram,  and  by  Associated  Press.  And  thus  the  matter  rests. 
I  have  always  felt,  as  I  expressed  to  you,  a  desire  not  to  trench  upon  the 
grounds  of  another,  but  at  the  sauie  time  I  bave  "gone  ahead,"  and 
tnist  the  sacne  will  meet  your  approval. 

I  am  sincerely  yours, 
J.  Ritchie,  Jr. 

Letter  from  the  Smithsonian  Institution,  J)ecetnbcr22, 1882,  (oJUc.  J.  liitchie, 
jr.,  of  the  Science  Observer. 

Dear  Sir  :  Iu  reply  to  your  favor  of  December  15  I  may  say  that  I 
am  gratified  to  learu  that  your  system  of  astronomical  telegraphy 
h:is  been  so  successful,  and  that  so  many  foreign  observatories  are  pre- 
pared to  adopt  the  "  Science  Observer  Code." 

It  has  never  been  the  pol  cyof  this  Institution  to  occupy  a  position 
of  rivalry'  in  any  scientific  enterprise,  but  the  moment  it  appears  that 
any  work  can  be  as  well  or  better  performed  by  other  agencies,  we  cheer- 
fully extend  our  encouragement  to  such,  aud  are  always  ready  either  to 
co-operate  therewith,  or  to  transfi*r  thereto,  the  special  field  of  aeJvity. 
I  do  not  doubt  that  you  are  well  prepared  to  conduct  this  impurtaDt 
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brancb  of  internatioual  excliange  of  discovery  aD<l  research,  and  prob- 
ably with  better  facilities  thao  this  Institutioa.  If  therefuru  you  desire 
to  take  the  eutire  charge  of  this  field,  so  far  {rota  feeling  any  dissatis- 
faction, I  shall  very  gladly  resign  tbe  matter  to  your  hands ;  and  on  re- 
ceiving direct  announcement  of  your  wish  and  ability  to  conduct  the 
service,  1  shall  cordially  lend  assistance  to  jour  purpose  by  preparing 
a  circalar  addressed  to  onr  correspondents,  giving  tbem  a  formal  noti- 
fication of  the  transfer. 

Yours,  very  respectfully, 
Spencbe  F,  Baibd. 
Letter  from  the  Science  Observer,  December  28, 1882,  to  the  Umithgoman 
IntUtvtion. 

Deab  Sir:  Tour  favor  of  22d  instant,  with  leferenoe  to  the  matter 
of  notification  of  astronomical  discovery,  &b.,  is  at  baud,  for  which,  many 
thanks.  1  have  delayed  answer  a  few  hours  that  the  subject  might  be 
discussed  with  Professor  Pickering,  of  Harvard  Observatory,  and  his 
opinion  incorporated  with  mine.  As  to  ability  to  conduct  the  "service," 
I  tliink  nothing  farther  need  be  necessary  in  evidence  than  what  is  shown 
by  the  work  of  the  past  two  years,  daring  which  we  have  sent  such  data 
to  Europe,  as  did  not  lie  within  the  jirovince  of  the  Smithsonian,  and 
which  was  somewhat  more  complicated,  iuclnding  as  it  did  the  collec- 
tion uf  oboerxations  in  this  country,  the  iiei'formnnce  of  the  necessary 
computations,  and  the  forwarding  of  the  results. 

Since  the  whole  matter  of  collection  and  reduction  of  dabt  will  be 
best  accomplished  at  the  Observatory,  where,  as  well  night  or  day, 
there  are  always  present  persons  prepared  for  action  without  delay, 
aod  no  loss  of  time  will  ensue  should  Mr.  Chandler,  Professor  Picker- 
ing, or  myself  be  absent,  it  seems  advisable  to  have  all  telegrams  sent 
to  tbe  Obser^'atory  (as  are  all  messages  from  Europe  under  the  exist- 
ing amitigemeuts).  Further  than  this,  an  impersonal  address  can  best 
be  remembered,  and  is  not  liable  to  change  through  death  of  any  par- 
ticnlur  individual,  it  seems  best  to  have  the  address  simply : 

"  Harvard  College  Obser\'atory,  Cambridge,  Mass." 

All  ucccsKEry  arraugements  ace  now  in  force,  and  whenever  it  seems 
to  yon  advisable  to  make  the  transfer  it  may  be  done.  It  will,  how- 
ever, be  necessary  to  receive  from  the  Smithsonian  Institution  a  list  of 
those  to  whom  messages  of  announcement  are  now  being  sent.  Fur- 
tijcx  than  this  there  seems  to  be  nothing  necessary,  save  the  circular 
to  which  you  refer. 

With  many  thanks  for  your  interest  in  the  matter, 

I  am,  sincerely,  yours, 
J.  RlTCHIK,  Je. 

Letter /roM  the  Smitfuoniaa  Itutttution,  January  3, 1883,  to  Prof.  E.  C. 
Pickering,  oj  Sartard  College  Obeervatory. 
Deak  Sir  :  From  correspondence  with  Mr.  J.  Ritchie,  jr.,  of  the  "  Sci- 
ence Observer,"  relative  to  tbe  transfer  of  telegraphic  annouucemeuts 
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of  astroDomical  discoveries  (heretofore  condncted  by  this  IcBtitatiou), 
1  learn  that  you  are  prepared  to  co-operate  with  him  in  tlie  reception 
aud  distribntion  of  sach  telegmphic  message  between  this  and  forei^u 
countries.  An  it  will  be  uecessarj'  to  send  circulars  to  each  of  our  cor- 
respondents, notifying  them  of  the  change,  it  seems  prot>er  that  before 
requesting  them  to  send  dispatches  to  the  "  Harvard  College  Observa- 
tory" (as  indicated  by  Mr.  Ritchie),  tre  should  have  your  formal  request 
or  authorization  to  that  effect.  Will  you  kindly  inform  me  of  your 
wishes  ill  the  matter,  at  your  earliest  convenience  f 

Youis,  very  respectfully, 
S.  F.  Baird. 

Letter  from  the  Harvard  College  Observatory,  January  C,  188^,  to  the 
Smithsonian  Institution. 

Dear  Sir  :  Tour  letter  of  Januarj;^3  is  at  hand.  The  Harvard  Col- 
lege Observatory  is  now  prepared  to  undertake  the  reception  and  dis- 
tribution of  telegraphic  aniioancements  of  astronomical  discovery  in 
this  country,  and  to  transmit  by  telegraph  to  Earoi>e  similar  informa- 
tion of  discoveries  made  in  this  country. 

The  Observatory  is  .also  prepared  to  transmit  by  telegraph  the  re- 
sults of  early  observations  of  newly  discovered  ol>jecr8,  wheii  these  re- 
sults appear  to  be  of  sufficient  importance  to  require  early  distributiou 
among  astronomers. 

Yon  will  greatly  oblige  me  by  sending  this  intelligence  to  any  of 
your  correspondents  who  would  be  interested  in  knowing  it. 

Toun*,  respectfully, 
Edward  C.  PicKEniwa. 

Letter  from  the  Smitknonian  Institution,  January  24, 1883,  to  Fiof.  E.  C. 
Pickering,  of  Harvard  College  Observatory. 
Dear  Sir  :  I  send  you  herewith  a  few  copies  of  the  circular  of  this 
Institution  about  to  be  distributed  to  all  our  astronomical  correspond- 
ents, giving  formal  notice  of  the  transfer  to  the  Harvard  College  Ob- 
servatory of  the  system  of  telegraphic  anuonncoments. 

Yours,  very  respectfully, 
S.  F.  Baird. 

Letter  fi-om  the  Harvard  College  Ooterratory,  January  27,  1SS3,  to  the 
Smithsonian  Institution. 
My  Dear  Sm :  l?he  copies  of  your  circular  annountting  the  transft-r 
of  the  American  center  for  transmitting  astronomical  infoiiiiation  from 
the  Smitlisonian  lustitution  to  the  Harvant  College  Observatory  are 
duly  received.  I  t-ike  this  occasion  tothanfc  y(m  for  allowing  i.o  other 
considerations  to  interfere  with  those  of  a  puicly  seiciitillc  character. 
Hoping  that  the  new  system  may  lead  to  a  highly  ellicieut  distributioD 
of  astronomical  information,  I  remain. 

Very  re8i>ectfully,  yours, 
Edward  C.  Pickbbinq. 


REPORT  ON  SMITHSONIAN  EXCHANGES  FOR  X8S3. 

By  Qbobqb  H.  Boghmeb. 

Tbe  delays  resulting  from  tbe  removal  of  tlie  exchange  ofiBcc  into 
(emporary  quarters  i>endiDg  tbe  restoration  and  fire-proofing  of  tlie 
eastern  portion  of  tlie  Smitlisouiiui  bailding  and  in  obtaining  tbe  Con- 
gressional appropriatioD  made  for  tbe  Bureau,  considerably  retarded 
operations  during  the  past  year. 

The  work  of  reorganization  of  tbe  service,  begun  in  18S0,  has  been 
continued  during  the  past  year,  and  the  service  now  represents  four  dis- 
tiuct  divisions,  viz,  the  Record,  Foreign  Exchange,  Domestic  Exchange, 
Bud  GoTerument  Docament  Exebange  divisions,  each  of  nhich  is  in 
charge  of  a  competent  assistant,  whose  duties  are  confined  to  bis  special 
department. 

The  Record  Division, — Mention  was  made  in  tbe  reports  for  ISSl  and 
an  illastration  given  in  that  for  1882  of  a  system  of  card  catalogues,  ou 
the  debit  and  credit  system,  with  tbe  corresponding  societies  in  Aus- 
tria, France,  Germany,  and  Great  Britain  and  Ireland.  This  system 
has  been  extended  to  comprise  all  establishments  enumerated  iil  tlie 
list  or  fiireigu  correspondents,  and  now  nnmbera  about  1,000  cards. 
Over  18,000  entries  were  made  on  these  cards  during  the  year,  and  from 
them  the  invoices  prepared  which  accompany  every  sending,  lu  addi- 
tion to  this  work,  the  assistant  in  charge  of  this  division  is  required  to 
credit  the  correspondents  with  tbe  acknowledgments  mode  by  them  of 
the  parcels  received,  and  to  keep  a  daily  record  of  the  incoming  letteis. 
All  the  files  are  kept  in  this  division. 

Foreign  Exchange  Divinon. — The  duties  of  the  assistant  in  charge  of 
this  branch  also  included  the  domestic  exchanges  until  tbe  let  of  March, 
then  these  were  placed  in  charge  of  a  new  assistant.  This  bad  become 
uecessary  on  account  of  the  constautly  increasing  work  in  both  depart- 
ments. 

A  full  description  of  the  work  of  receiving  and  preparing  for  trans- 
mis-sioR  the  packages  of  foreign  exchanges  was  given  in  tbe  report 
for  1882,' and  a  repetition  of  it  is  snperflnous;  itmay  only  be  stated 
that  the  receipts  for  this  branch  were  18,063  packages,  which  were  sent 
abroad  in  419  boxes.  A  detailed  statement  is  api>ended  in  the  general 
BtatiHties. 

Tbe  work  connected  with  the  Government  document  exchanges  is 
still  ]KTformed  by  the  foreign  exchange  department,  but,  both  braucbes 
incivasing  so  very  rapidly,  the  snggestion  made  in  tbe  report  for  1882, 
of  i>laciug  this  work  in  the  bands  of  one  assistant,  is  now  renewed. 

Domestic  Exchange  Division. — ^This  separate  branch  was  established  on 
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tbe  Ist  of  March,  and  of  tlie  work  performed,  Mr.  X.  P.  Suudder,  tbe 
assistant  iu  charge  reports  as  follows: 

*'El3veQ  thoasand  parcels  have  been  distributed  iu  theUuiled  States 
aud  Canada.  Of  these  I  hare  classed  as  individuals  2,323,  because  they 
were  addressed  to  individuals,  tlioagh  a  very  large  portion  were  proba- 
bly intended  for  societies,  public  libraries,  &c.,  and  have  doubtless  been 
turned  over  to  their  proper  destination  by  the  jiersons  to  whom  they 
were  addressed.  The  remaining  S,677  parcels  have  been  sent  to  the  in- 
stitntiona,  &c.,  for  which  they  were  intended,  8,4J30  being  distributed  iu 
the  United  States  and  227  in  Canada. 

"  Daring  the  year  several  improvements  have  been  introduced  in  the 
method  of  keeping  the  records  of  the  domestic  exchanges.  One  of  these 
is  a  card  catalogue  of  addresses.  Tbe  address  of  the  society  or  individual 
is  taken  &om  returned  receipts  and  the  date  of  the  signing  of  the  receipt 
is  noted.  If  auy  address  is  doubtful  or  incomplete,  the  following  blank 
is  seut  to  the  party  for  full  information  : 


(SUpWbereldnMd,) 

Please  write  tot  full  addrew  on  the  otber  aide  of  tLU 
slip,  ua  it  will  facilitate  tlio  prompt  delivery  of  parctts  sent 
to  yon  b;  the  SniitbaoniaD  iDs.itutioD. 


Street  and  No. 

P.  0.  box 

City  or  town 

County 

Ulate ,_ 


(over.) 


"By  this  method  the  addi-ess  of  the  party  is  obtained  directly  and 
the  date  is  noted. 

"  Another  improvement  has  been  introduced  at  yoar  suggestion,  t.  e.^ 
a  card  ledger  of  all  the  parcels  sent  one  A  sample  card  is  inclosed  (it 
is  unnecessary  to  reproduce  this  sample  card,  being  iu  general  the  same 
form  as  adopted  for  the  foreign  exchange  and  illustrated  in  the  report 
for  18S2).  By  means  of  this  ledger  a  glance  will  show  what  has  been 
sent  to  auy  institntiou  or  individual.  The  ledger  has  been  carried  back 
to  tJie  beginning  of  the  year  ISSS." 

Goremment  Exchange  Division. — This  portion  of  the  service  is  still  de- 
pendent for  the  performance  of  the  necessary  work  on  the  force  of  the 
foreign  exchange  branch,  though  its  constant  increase  would  justify  the 
employment  of  one  assistant,  and,  though  not  quite  to  the  exclusion  of 
any  other  duties,  he  might  be  utilized  in  general  office  work  when  not 
employed  in  receiving,  distribnting,  recording,  cataloguing,  or  transmit- 
ting these  exchanges  and  assuming  all  the  necessary  corresiwndeuce 
connected  with  this  branch.    Thus  far  the  work  in  this  department  has 
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generally  been  most  pressins  just  at  times  when  tbe  force  of  the  foreign 
Oepartmeut  could  l>e  least  spared  for  this  parpose. 

Tbe  receipts  in  this  division  were  37^69  paclcagcs,  weighing  27,335 
ponnds,whicb  were  transmitted  to  foreign  Governments  as  8i>ccified  in 
tbe  appended  Ktatietics. 

I.  EECBIPTS. 
1.  For  foreign  Aintribution. 


188:1. 

PockageB. 

Woiglit. 

<a)  From  GoT^nimeDt  Departments: 

A(liiii»nt.G*nerarB  Ofllre,  U.  8.  A 

Number. 

1 

400 

2 

1 

8 

1 

30 

6 

3 

1.000 

3 

383 

170 

1 

676 

IM 

3 

a 

07 

I,UO 
3 
I 
1 
S 

3,344 
15 

8 

I 

2.803 

13.137 

'45 

3,105 

68 

OrdMnoe  Bnrenn,  U.  8.  A 

Posf-OIDce  Department 

I 

18,?i02 

7,105 

44,637 

(i,aiM 

138 

2 

203 

G3 
672 

13 
208 
^h 

114 

i?a 

4 

0 
273 
D3 

410 

1.007 

New  York  State  Cabinet 

663 
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I.  BECEiPTS — Continued. 

1.  For  foreign  Aiatribvtum — Continned. 


Wheooe  received. 

1SS3. 

Pnctliges. 

WoiKht. 

NvnilxT. 
1.19 

34» 
3r. 

53 

aro 

19 

■jn 
1 

2 
99 
114 

ld6 

/•OHlld.. 

WashiuglouPLiloBophical  Society 

Wcslcrn  Dauk  Note  ami  EngraviiiF;  Coinpaoy 

las 

1,710 

3,900 

(d)  FromiiidlviJnals: 

7rO 

441 

l»,l«3 

2.  For  domestic  distribution. 


From- 

ief«. 

Boxes. 

Parcels. 

Weieht. 

10 

7 
1 

,3 

29 
03 

■i 

134 

&T4 

10 

1(5 

5 

1V4 

],<K» 

l,4rt> 

■^.^49 

117 

a 

521 
1 

4«) 
34 

ai9 

5C 

at 

I 

112 
27 
9 
3 

romndt. 

50fi 

3,057 

9D0 

4,0-JS 

107 

137 

14.809 

9,050 

10,812 

7oa 

100 
2,301 
10 
6S0 
21 
1,025 

Jauiaic.i 

New  South  Wales 

Norway 

Kuwii...::::;::::::::::::::::::::;:::;:::::::;:::::: 

1,401 
90 

9 

233 

8,868 

49,60e 
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To  these  ^^2  packages  received  from  abroad  for  domestic  transmis- . 
sion  3,200  should  be  added,  received  from  homo  institutions  for  this 
purpose;  but  being  partly  iDcluded  ia  the  general  invoices,  the  labor  of 
gfpamtiog  them  from  the  sum  total  received  would  have  been  an  unrea- 
sonably complicated  one.  It  was  therefore  concluded  to  leave  this 
ailditional  number  in  the  sum  total  of  parcels  for  foreign  transmission. 
About  450  parcels  remain  on  band  at  the  end  of  the  year. 

3.  For  Oovemment  exchanges. 


188:1. 

Boxes. 

Piiokages. 

Weight. 

(o)  For  Library  of  ConeresB  from— 

A'o. 

1 

1 

I 

A'o. 

751 

522 
27 

1 

36,  KO 

Pitundi. 

(A)  For  roreign  GoTemmeDla  from— 

21,065 

Total 

24 

37,56a 

■i7,395 

BEC  A  PIT  CLATION . 


For  what  and  whence  received. 

isaj. 

18^3. 

Packages. 

Woigbt. 

Paokages. 

Weight. 

1.  For  foreizD  diatribiition  from — 

(c)  Scieatmc  aucietieH 

0,470 

7.03G 

5,119 

(>47 

Pound: 

60,118 
13,447 
8,101 
2,054 

No. 

T,1G5 
6,218 

3,900 
780 

Foiindt. 
44,637 
22,566 
11.003 

S  For  domeetio  distribntion 

3.  For  GoTcmment  oschangea  . . . 

19,a92 
7,107 
31,568 

83,720 
30.904 
28,750 

18,063 

8,263 
37,569 

78,647 
49,608 
27,395 

58,047 

143,374 

63.894 

II.   TEAKSBnsSIONS. 

1.  Foreiffn  transmissions. 

The  total  nnmber  of  boxes  sent  dnriug  the  year  is  49j,  an  excess  of 
T3  boxes  over  last  year ;  but,  notwithstanding  this  marked  increase, 
eDOogh  material  remains  on  hand  to  fill  at  least  50  additional  boxes. 
It  was  much  desired  to  dispose  of  all  books  and  pareels  on  baud,  apol- 
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_  icy  adopted  and  execated  dnring  the  past  few  yearfl,  never  to  allow  any 
AccumiilutioaB  wbicb  might  be  worked  off,  but  the  difficulties  above 
mentiouGd  iDade  it  impossible  to  obtain  this  desired  end. 

The  trnnsmissions  for  tbe  year  compare  with  those  of  former  years  as 
follows : 


Items. 

I87G. 

.IJ77. 

1878. 

1879. 

1880. 

1B81. 

1883. 

lfS3. 

Boies 

3S3 

397 
2,779 

309         311 
a.  160     9. 177 
0,220   G9,975 

268 
1,976 
60,300 

407 
2,800 

ioo,7r.o 

422 
2,950 

105.500 

Bulk  in  cubic  feet - 
Wulgbt  inpouDde.. 

3.2H8 
122,265 

These  flgares  ioclnde  in  all  cases  the  boxe-s  sent  under  the  system  of 
Oovenimeut  docameot  exchange  to  tbe  varioas  QovemmentB  specified 
in  tbe  appended  report.    Tbe  distribution  was  made  as  follows : 


Coautry. 

QovernmeDt 

boies. 

Total. 

7 
3 

10 

AMERICA. 

4 
2 

2 

1 

Central  Amiric*: 

Westlodieg: 

2 

Soutb  America: 

4 

2 

3 

'i 
•i 

20 

04 
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CoDDtrf. 

boXM. 

SmitbwDiuii 

iMXeB. 

Total. 

ASIA. 

i 

9 
1 

3 

a 

4 

14 

s 

2 
S 
S 

2' 

IS 

KUaOPM. 

9 
9 
3 
3 
3 

15 
1 
3 
4 
103 
1 
64 
72 

EngUnil 

■2 
2 
2 
2 
3 
9 
2 
3 
2 
2 
2 
2 
2 
2 

9 
17 
3 
4 

pSrtSi:::::;::::::;::::::::::::::::::::::; 

V^r!!^ 

31 

1 
4 

e 

8 
3 

S^^'     

SWUCD 

40 

331 

*  The  Smitbaoniaii  ezohangea  are  included  in  the  73  cases  for  Oennany. 
KBCAPITCLATIOK. 


ConntrisB. 

boxes. 

Uo™. 

Total. 

Afn«* 

10 
64 

14 

30 
4 
13 
40 

33i 

7G 

419 

iiGooale 
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Transportation  Companies. — The  liberality  of  traBsportatioD  companies 
and  parties  iotereitted  in  shipping  liitlierto  extended  to  the  SmithBonian 
InHtitntion  iu  aid  to  tlie  Bcientiflc  excliangefl,  and  thas  far  granted  by 
thirty-three  companies  and  foreign  consnls  in  tbe  I7nit«d  Btates,  has, 
daring  the  past  year,  again  been  demonstrated  by  tbe  addition  of  nine- 
teen new  firms,  all  desirons  to  farther  the  object  in  question.  These 
new  additions  now  open  channels  for  free  transmissions  to  tbe  following- 
named  conntries:  Bahamas,  Bolivia,  Brazil,  Colombia,  Costa  Bica,  Den- 
mark, Dutch  Guiana,  England  (and  all  its  colonies  through  their  respect- 
ive agents  in  Loudon),  Liberia,  Nicaragua,  Paraguay,  Peru,  Polynesia, 
San  Domingo,  Siam,  Syria,  Tnrk'a  Island,  Urngaay,  and  West  Indies. 

These  companies,  granting  free  freight  on  all  cases  and  parcels  of  ex- 
changes bearing  the  Smithsonian  stamp,  are: 

Amei'ican  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents),  New  York. 

Atlas  Steamship  Company  (Pim,  Forwood  &  Co.,  agents),  New  Tork. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Biddlfi,  E.  B.,  Philadelphia. 
'  Bixby,  Thomas,  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Borland,  B.  R.,  New  York. 

Cameron,  E.  W.,  &  Co.,  New  York. 

Compagnie  G^n^rale  Transatlantique  (L.de  B^bian,  agent),  New  York. 

Cunard  Royal  Mail  Steamship  Line  (Vernon,  Brown  &  Co.,  agents), 
New  York. 

Dallet,  Bonlton  &  Co.,  New  York. 

DenniQOD,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Knnhardt  &  Co.,  agents),  New 
York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Liue  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Vickers  &  Co.,  agents).  Sew  York. 

Mniioz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands-American  Steam  Navigation  Company  {U.  Cazauxj 
agent),  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (Oelrichs  &  Co.,  New  York,  Schumacher  &  Co., 
Baltimore,  agents). 

Pacific  Mail  Steamship  Company,  New  York. 

Pagama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents).  New  York. 

Spinney,  Joseph  S.,  New  York. 

Steamship  Line  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.  (G.  W. 
Mallory  &  Co.,  agents),  New  York.  ,  -  t 
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White  Cross  Liae  (Funcb,  Edye  &  Co.,  agents),  Kew  York. 

Wilson  &  Asmua,  New  York. 

Id  addition,  the  foUoiv  ing-oamed  foreign  consuls  have  consented  to 
receive  and  transmit  Smithsoniau  exchanges  for  their  respective  conn- 
tries,  as  follows : 

Carlos  Carranza,  New  York,  to  Argentine  Bepublio. 

Charles  Mackall,  Baltimore,  to  Brazil. 

D.  de  Castro,  New  York,  to  Chili. 

Hipolito  de  Uriarte,  New  York,  to  Cuba  and  Spain. 

Melchor  Obarrio,  New  York,  to  Bolivia. 

Lino  dc  Pombo,  New  York,  to  United  States  of  Colombia. 

Henrik  Braem,  New  York,  to  Denmark. 

Thomas  Schmidt,  New  York,  to  Denmark. 

Francis  Spies,  New  York,  to  Ecuador. 

D.  W.  Botassi,  New  York,  to  Greece. 

M.  Jtaffo,  New  York,  to  Italy. 

Saroro  Takaki,  New  York,  to  Japan. 

Juan  N.  Navarro,  New  York,  to  Mexico. 

Alex.  I.  Cotbeal,  New  York,  to  Nicaragua. 

Cliristian  Bdrs,  New  York,  to  Norway  and  Sweden. 

M.  Severance,  San  Francisco,  to  Polynesia. 

Gnstav  Amsink,  New  York,  to  Portugal. 

J4^n  Stewart,  Washington,  D.  C,  to  Paraguay. 

Ifiaac  T.  Smith,  New  York,  to  Siam. 

Enrique  Estrdznlas,  New  York,  to  ITruguay. 

Shipping  lAtt. — ^The  following  is  the  shipping  list  at  present  nsed  in 
Uu>  traDsmission  of  the  Smithsouian  exchanges : 


Conntry. 

fer  made  liy  the  French  Commiesion  of  Exchanges,  in 

Consal-GeDeral  Carloa  Carranza,  New  York.     Shlpnieulu 
(«  the  United  States  are  made  throngh  either  LewU  & 
Co.,  Po«]an<l,  Me.,  or  GeorBe  F.  Brown, New  York,  lep- 
resenting  Samuel  B.  Hale  &.  Co.,  of  BuenoeAjrea. 

ArgentiDe  Confederation.. 

North  German  Lloyd,  Baltimore.     Transfer  made  by  Dr. 

Felix  FlUgel,  LefpHic. 
Mniray,  Ferria  &.  Co.,  New  York. 

B.h«n» 

White  Cross  Line,  New  York. 

R.B.  Borland.  New  York. 
Baltimore  and  Ohio  Express  Company. 
Adame  Express  Company. 

Monarch  Line.  New  York.    Transfer  made  by  W.  Wesley, 
London,  England. 

eral  for  Cape  colonies  in  London,  England. 
Consnl  D.  de  Castro,  New  York.                             .  t  H 1 Q   C 
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China 

Colombia,  UoiMd  States  of. 
Coala  Rica 

Cuba 

Denmark 

Dutch  Ouiana 

Ecuador 

Flnlaiid 

GiarmMiy 

Great  Britain 

Guatemala 

Hayti 

Iceland 

Imlia 

Italy 

U^^ii '.".'."'.'.'.'." '.'.'.','.'. 

Madeira "l 

Malta I 

MauritiDB I 

Mozambique J 

Mexico 

Netberlsnda i 

Netherlaods  iDdis, ( 

New  Caleilonia 

New  South  Wal08 

New  Zealand 

Nicaragua 

Norway , 

Paraguay  

Pern 

Philinniue  iBlauds 

Polyuesia 

Portugal    

QuceuslamI 

RiiBBia 

St.  Helena 

South  Australia 

Straite  Settlements 

Sweden 

Switzerland 

Syria 


Salter  &.  Livermore.  New  York,  dir«cl  to  Shaufh^. 
Monarch  Line,  New  York.    Transfer  made  throoghCiowu 

agents  for  the  oolouiea,  London,  England. 
Consnl-Qeneral  LIdo  de  Pombo,Hew  York. 
MuDoz  y  EspriLla,  New  York. 
Pacific  Mail  Steamship  Company,  New  York. 
Consul -General  Hipolito  de  Uriarte.New  York. 
Consul-Gene  ral  Henrik  Braem,Now  York. 
Consul  Thomas  Schmidt,  New  York. 
Thomas  Bizby  &  Co., Boston,  Mass. 
Consul  Francis  Spies. 
S.  L.  Merchant  &.  Co.,  New  York. 
North  German  Lloyd,  Baltimore.  Transfer  made  b;  T.  A. 

Brockbaus,  Leipsic,  Germany. 
Couip^nieO£n£i«le  Truusatlantique,  New  York. 
Nortn  German  Lloyd,  New  York  or  Bikltimore. 


North  German  Lloyd,  New  York  or  Baltimore. 

Cunard  Royal  Mail  Steamship  Company. 

Inman  Steamship  Company. 

Consul  D.  W,  Botassi,  New  York. 

Consul  Jacob  Baee,  New  York. 

Atlas  Steamship  Company,  New  York. 

Consul  Henrik  Braem,  Now  York.     Transfer  made  by  K. 

Danske  Tidenskal»mes  ^Iskab,  Copenhagen. 
Monarch  Line,  New  York.     Transfer  made  By  Secretary 

of  State  for  India,  India  OfBce,  London,  England. 
Consul- General  M.  Raffo.  New  York. 
Consnl  Samro  Takaki,  Now  York. 
American  ColonUatiou  Association,  Washington,  D.  C. 

Monarch  Line  to  Smithsonian  agent,  London. 

Consul  Jnan  N.  Navarro,  New  York. 

Consul  R.  C.  Burlage,  New  York. 

Monarch  Line,  New  York.    Transfer  made  by  Gordon  & 

Qotch,  London,  England. 
R.  W.  Cameron  di.  Co.,  New  York. 
R.  W.  Cameron  &  Co.,  New  York. 
Consul -General  Alex.  I.  Cotheal,  New  York. 
Consul  Christian  Bdrs,  New  York. 
Consul  John  Stewart,  Washington,  D.  C. 
Joseph  H.  Spinney,  New  York. 
Spanish  consul,  San  EYauciseo. 
Consnl  Severance,  San  Francisco. 
Consul  Gustav  Amsink,  Now  York. 
Monarch  Lino,  New  York.    Transfer  madebyQueensIftncI 

deparlment,  London,  England. 
Ham  burg -American  Packet  Company,  New  York.  Traiis- 

fer  made  by   Kussian  consul-general,  Hamburg,  Ger- 

Monarch  Lino,  Now  York.    Transfer  made  by  WllliBm 

Wesley,  London,  England, 
Consul  Isaac  T.  Smith,  New  York. 
R.  W,  Cameron  &  Co.,  New  York. 
Consul -Gene  re  I  Ilipolita  de  Uriarte,  New  York. 
Monarch  Line.  New  York.    Tranter  made  b;   William 

Wesley,  London,  England. 
Consul  Christian  Biira,  New  York. 
North  German  Lloyd,  Baltimore.    Transfer  made  by  Con* 


Presbyterian  Rooms,  New  York. 
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TMinaiiik 

Turner   

Turk's  Island 
OniKiuijr  . ... 
Vcnraacla... 

Victoria 

West  Indies . 


Monarch  LIdi; 


-D  agents 


156  Lcadenball  Btreet,  Loadon,  EntcUnd, 
Ottoniau  legation,  WashiuKtoo,  D.  C. 
WiUou  &  Amuub,  Nuw  York. 

Cbargi^d'AffaireeEDriqiioEstr^ulos,  Brook  ly  n ,  No  w  York. 
Dullet,  Boulton  &  Co.,  New  York. 
R.  W. Cameron  >&  Co., New  York. 
H.  B.Bailoj  &  Co.,  New  York. 


f  DISTRIBUTION. 


Antigua 

Austria- Hnagary 
Bihamas 


I  M.Carette,  chef  d'etat  nii^or  <1u  g^iiie,  sorvice  m^ttero- 

I      logique,  Algiers. 
Confederation . .  j  Mnaeo  Piiblico,  Bnonos  Ayres. 

\  Dr.  Felix  ElUgel,  Leipaic,  Germany. 

.1  CommisaioD  Beige  d'Echnnge  Iiitematioiiaux,  Bnissela. 


Sritiih  America 

Bcitish  Gniana 

Capecoloniea 

Clnli 

China 

Colombia.  United  States  of. 

CosUBIca 

Denmark 

Dntch  Oniana 

Ecuador  


GenBaDf 

Great  Britain 

Gutemala- 

Italy 

Madeira'.V.V.V.'!"! 

Malta 

HaDritins 

Moxambiqne 

Ketberiands 

Netberlaods  India  .  ■ 

Nvw  Caledonia 

Hew  SoDth  Wales  . . 
Xe*  Zealand 


CommiBa&>  Central  Brazileira  de  Permiita^Oes  lnt«rna- 
cionaea,  Bio  Janeiro. 

McGill  Coilege,  Montreal ;  Oeoloifical  Survey,  Ottawa. 

Oltserratory,  Georgetown. 

Agent  General  for  Cape  Colony,  London,  England. 

Universidod,  Santiago. 

Crown  agenla  for  the  colonies,  London,  England. 

United  8tat«B  consal-Konerai,  SbaiiKliai. 

Central  Corumidsion  of  Exchanges,  National  Library,  Bo- 
gota. 

Uoiversidad,  San  JoslS. 

K.  D.  Videnakabcmee  Selskali,  Cupeubagen. 

Sarin aanische  Koinniaalo  Bibtiotbeek.  Paramaribo. 

Obtervatorio  del  Cnle^io  Nacional,  Qiiito. 

Inatitut  Egyptien,  Cairo. 

Kej»erliga  Alexanders  Uuiversitet,  Helsingfors. 

CommiHaion  Frantaiau  des  Ecbangea  Internationani, 
Paris. 

Dr.  Felix  FlUgol,  Leipslc. 

William  Wesley,  London. 

National  Library,  Atbeua. 

Bociedad  Economica  de  Amigos  del  Pais,  Gnatemala. 

iBlaods  Stiptisbokaaafn,  Reykjavik. 

Secretary  lo  Govemrai-nt  of  India,  Home  Department, 
Calcutta. 

Biblioteca  Naziooale  Vittorio  Emannele,  Home. 

Minister  for  foreign  affairs,  Tokio, 

Liberia  College,  Monrovia. 

William  Wes^y,  London,  England. 

William  Wesley,  London,  England. 

Agent-general  for  Cape  Colony,  London,  England. 

Agent-veneral  for  Cape  Colony,  London,  Engtaud> 

S^or  HiniBtro  de  Jnsticia  y  Istruccion  Publica,  Moiieo, 

Burean  Scienti&que  Central  Noirlandais,  Harlem, 

Gordon  dt.  Gotob,  London, 

Royal  Society  of  New  South  Wales,  Sydney. 

Parliamentary  Library,  Wellington,  New  Zealand, 

Government  of  Nicaragua,  Managua. 

K.  N.  Froderike  Univeraitet,  Chriatiania, 


L^oo^^lc 
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CioveniiueDt  of  ParaKaay. 

BibtiotecaNacional,  Lima. 

Pbilippine  Islanda Rojral  Ecooiimic  Society,  Haoila. 

rolynosia Boyal  Hanaiian  Agricultural  Society,  noDoluln. 

PortDgal Eacola  Poljtectmica,  Liaboo. 

Qneensland Govenimeiit  M«tenmlogical  Ob«ervat(iT;,  Brisbane. 

Comoiiwion  Rusbo  dea  f!cbane<^  Interaationaiix   (Bib- 
liotb^oe  ImpiSriale  Pablique),  St.  PetersboDiv. 
St.  Helena Crowu  agenla  tor  the  coloaies,  London,  Kngland. 

South  i.D8tralia ABtronomical  Observatory,  Adelaide. 

Spain I  R.  Academia  ile  Cienoias,  Madrid. 

Slrait«  Settlements ;  Crown  agent*  for  tbecoloniea,  London,  England. 

Sweden K.  S.  TeteuBlcaps  Akademien,  Stockliolm. 

Switzerland '  EidgeuosBenBcho  Bundes  Kanzlei,  Berne. 

"" Rojal  Society  of  TaBntania,  Hobarton. 


Tasmania 

Tnrkey 

Tnik'a  falsud . . 

Urogiiay 

Veneznela 

Victoria 

West  Indies  . . . 

Cuba 

Hayti 

Trinidad  .. 


.    Public  Library,  Grand  Turk. 

.    Bnrean  do  Stntistiqae,  Montevideo. 

University,  Caracas. 
.    Pnblio  Library,  Meltroome. 

R.  Universidad,  Havana. 

Sfor^taire  d'Etat    des    Relations   Eit^rieureo,   Port-an- 

.    Scientific  Asaociatiun,  Port  of  Spain. 


2.  Domestic  transmissions. 

Packages  received  by  the  SmithsoDian  Institution  from  abroad,  and 
distributed  to  the  following-named  institutions  and  individuals  in  the 
United  States  and  British  America : 


(a)  Societies: 

Alabama 

Arkansas 

California 

Colorado 

Connecticnt 

District  of  Columbia  . . 

Georgia ■  - 

Illinois 

Indiana 

Kentucky 

Lonisiana 

Maryland 

Hassachnsetts 

Michigan 

Minnesota  ■ .  - 

Missouri 

'  New  Hampshire 

New  Jersey 

New  York 
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(o)  8o«ietiM — Continued. 

Ohio j 

PcDnBylTania ,. ! 

Shade  iBland 

South  Carolina | 

Tennessee 

T«iw 

TeRnont  

Tirginia I 

Wisconsin. ! 

Total  In  United  States I 

British  America 

Total  for eucietiea •- 

(})  IndiTidnals ■•■ ■■ 

Grand  total ' 


Iq  ADalyziiig  the  operatioos  of  tbe  exchange  office  in  regard  to  do- 
loestic  transmissions,  it  will  be  observed  tbnt  on  an  average  400  parcels 
bave  been  added  anuually  for  tbe  past  ten  years.  During  tbe  past  year 
(1883)  tbis  average  was  largely  exceeded,  the  increase  amounting  to  3'^ 
per  cent,  of  the  entire  number  of  packages  sentont  in  IS82,  and  this 
vas  the  result  of  the  year  entirely,  all  accnmulutioos  having  been  worked 
off  before  tbe  close  of  1882,  Furthermore,  nearly  450  packages  remain 
on  hand  yet,  thus  swelling  the  increase  considerably  above  32  per  cent. 

The  total  number  of  packages  transmitted  compares  with  the  pre- 
ceding seven  years,  as  fallows : 


Il«&u. 

1876.   1  1377, 

1878.      1879. 

1880. 

1881. 

188* 

1883. 

316  1      392 
328  1      374 

292 
370 

444 
341 

385 
5G0 

COO  1      548 
4.'i4  ,      :t99 

423 

Totalonmbcr  of  parcels 

5,786 
1,1B5 

6,971 

4,031 
1.566 

8,677 
2,383 

ToiilnuDibeTofpitTveiB 
toicdividnsia 

],14S 
4,853 

1,094     1,'.«3 

1,347 

1,167 
8,359 

Total  nnmber  of 

4,962 

5,292 

5.587 

8,438 

11,000 

,d'b,Go(5glc 
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The  liistory  and  condition  of  domestic  eichanges,  from  their  oom- 
nieDcemeDt  to  tbe  preseut  time,  are  exhibited  in  the  following  table: 


Year. 

Beceived  for  the  Sinitluonjan 

librar;. 

For  iDstltntioni  and 
iDdividaale  iu  tlie 
United  Stales  aud 
Briliah  America. 

1     Parts 
Volume!. '  and  pam- 
1   phlets. 

graviDgii. 

Total. 

Package* 

4 

"i,'749' 
125 
434 

26 
140 
138 
122 

40 
220 
120 

55 
200 
109 
1-3 
131 
328 

1,098 
1,167 

549 
1,481 
1,440 

1,0J7 
1,356 

618 
a,  106 

991 
1,468 
1,707 
1,834 
1.067 

2,55C  1            160 

a.  770 

3.:ao 

1,7<» 
a,540 
3.602 

r.,671 

2. 886 
5,o:s 
4,5t^^ 
3,G8a 
4,206 
5,873 
5.8:11 
5,r4)9 
f.,«>5 
5,182 

t,r&7 

5,962 

5,(>97 
5,546 
7,047 
7,f«i 
8.726 
8,7-J9 
10,203 
8.570 

111789 

219 
189 
193 
243 
293 
:«5 
274 

1,022  ;        2,540 
1,271           4,180 

J,  611 

910 

B« 

767 

1.243 

1,557 

1,770 

1,234 

1,113 

936 

1,2C)2 

two 

8(i3 
1,120 
1,017 

l)263 
1,949 
1,143 
1,867 
1,296 
1,754 

3,369 
3.479 
2,754 
3,256 
4,509 
3,946 

315 
:i29 
317 

4;i6 

501 
567 
573 

587 
UfB 

7r,o 
mo 

644 
766 
662 
765 
945 
l.ftM 
947 

2,366 
2,703 

4;089             'm 
3.890              179 
3,579                82 
4,502              198 
4.354              454 
4,521  ;            162 
5,813  i            114 
6, 103  i            375 
6,511  ;          ax 
7,392  '              74 
8,071  I            IM 
7,275              IW 
9,904  :            l>iS 
10.341  1            152 
10,702  1           219 

4,635 
4.762 
4.326 

1H73 

4,»5:i 

1878 

Itr9 

5,2rta 

6,971 
5.587 

39,927 

143,830  :        7,338 

190,095         15,127 

114. 134 

From  the  foregoing  table  it  will  be  obsen'ed  that  the  addition  to  the 
Smithsonian  library,  daring  the  year  1SS3  ainoonted  to  12,675  parcels. 
Of  this  nnmber  2,432  were  received  throngb  the  regular  channels  of 
transmUsion,  while  the  remaioing  parcels  arrived  through  the  mails. 
All  the  additions  to  the  Smithsonian  library  being  the  direct  results 
of  the  Hyetem  of  exchanges,  this  excess  should  properly  be  added  to  the 
number  of  packages  received.  Heretofore  mail  parcels  lor  the  Smith- 
eoni»n  library  have  been  entirely  ignored  by  the  exchange  office,  not 
passing  thiongh  this  channel,  but  being  delivered  directly  into  the 
library.    This  methwl,  however,  works  great  injustice  to  the  exchange 
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ofBce,  since  all  the  retarns  to  tlie  SmithBOnian  library  are  direct  resalts 
of  the  efihrta  and  labors  of  this  office,  and  it  is,  therefore,  rccommeDded 
that  in  future  all  packages  addressed  to  the  Smithsonian  library,  as  ex- 
changes, should  pass  through  the  exchange  ofBcc,  that  an  exact  and 
complete  record  may  be  obtained  of  the  actual  results  of  the  working 
of  this  office. 

3.  GovemmcMt  transiiiiitsions. 

Although  Congress,  by  act  of  July  20,  1840,  authorized  the  printing 
and  binding  of  50  copies  of  all  volumes  published  by  the  two  bouses, 
which  Tolauies  were  to  be  reserved  for  the  purpose  of  exchange  with 
foreign  powers,  yet  from  the  omission  to  provide  for  the  extra  print- 
ing, or  from  other  cause,  this  liberal  arrHOgeinent  failed  to  go  into 
operation. 

An  act  of  Mar<;h  4,  1S46,  directed  the  Librarian  of  Congress  to  pro- 
cure a  complete  series  of  the  United  State:)  courts  iiud  of  the  laws  of 
the  CTnited  States,  and  to  truusmit  them  to  the  Minister  of  Justice  of 
France,  in  exchange  for  works  of  the  French  law  presented  to  the 
Cuited  States  Supreme  Court, 

June  -6,  1843,  the  Joint  Committee  ou  the  Library  was  authorized  to 
a|i|N)tnt  agents  for  thu  exchange  of  books  and  public  documents; 
all  books  transmitted  through  these  agents  of  exchunge,  for  the  use  of 
the  United  States,  for  any  single  St.>te,  or  for  the  Academy  at  West 
Point,  or  the  National  Institute,  to  be  admitted  ftee. 

A  resolution  of  June  30.  1848,  ordered  that  the  Joint  Committee  on 
the  Library  l>e  furnished  with  twenty-live  copies  of  thf  Itevolutionary 
Archives,  twenty-five  copies  of  Little  &  Brown's  edition  of  the  Laws  of 
the  United  States,  seven  copies  of  the  Exploring  Expc<lition  then  pub- 
lished, and  an  equal  number  of  subsequent  publications  ou  the  same 
sabject,  for  the  puq>os6  of  international  exchange. 

A  joint  resolntion  of  March  2,  1840,  directed  that  two  copies  of  certain 
Tolumes  of  the  Exploring  Expedition  bj  sent  to  the  Government  of 
Bossia,  in  lien  of  those  which  were  lost  at  sea  on  their  passage  to  that 
eoontiy.  The  Secretary  of  State  was  also  directed  to  present  a  copy  of 
tuft  Exploring  Expedition,  as  soon  as  completed,  to  the  Government  of 
Ecoador. 

By  the  act  of  August  31, 1852,  the  act  of  1818,  regulating  exchanges, 
was  repealed. 

In  1852  the  Smithsonian  Institution  urged  that  Congress  should  make 
■otne systematic  aud  permanent  arrangement  for  distributing  complete 
reriesof  its  works  to  European  libraries,  to  at  least  thiriry  of  which  tbey 
might  be  judiciously  supplied.  It  was  also  suggested  that  particular 
works  of  scientific  iuterest,  as  reports  of  patents,  coast  survey  operations, 
Government  explorations  in  geography  and  geology,  nud  others  of  a 
fdmilur  chnraoter  might  be  assigned  in  larger  numbers,  of  from  one 
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hnndred  to  throe  hnndred,  as  had  already  boen  done  in  some  instances 
by  the  Seoate.  These  might  be  distributed  by  the  Smithsonian  Insti- 
tation  at  moderate  cost  to  the  Government,  and  direct  retnms  of  ex- 
changes obtained  for  the  Library  of  Congress,  if  desired. 

August  18, 1856,  the  Secretary  of  State  was  authorized  to  purchase 
one  hundred  copies  each  of  Audubon's  Birds  of  America  and  Qaadm- 
pudp  of  Xorth  America,  for  exchange  with  foreign  Governments  for  val- 
ujible  works. 

Tlic  next  steps  for  inaugurating  a  system  of  goveniment  documents 
exchange  was  taken  in  1867,  when  Congress,  in  its  thirty-ninth  session 
pait»ed  the  following  resolution  to  provide  for  the  exchange  of  certatu 
jiublic  documents: 

"  Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
in  Cimfiress  assembled,  That  fifty  copiesof  all  documents  hereafter  printed 
l>y  order  of  either  house  of  Congress,  and  fifty  copies  additional  of  all 
documents  printed  in  excess  of  the  usual  number,  together  with  fifty 
copies  of  vach  publication  issued  by  any  Departmeut  or  Bureau  of  the 
Govemmeut,  be  placed  at  the  disposal  of  the  Joint  Committee  on  the 
Library,  who  shall  exchange  the  same,  through  the  agency  of  the  Smith- 
sonian Institution,  for  such  works  published  in  foreign  countries,  aud 
esfiecially  by  foreign  Governments,  as  may  be  deemed  by  said  commit- 
tee an  equivalent ;  said  works  to  be  deposited  in  the  Library  of  Con- 
gress. 

"Approved  March  2, 1807." 

The  last  and  decisive  Congressional  action  was  taken  on  July  2d, 
1868,  when  it  xtflssed. 

"  (No.  72)  A  resolution  to  carry  into  effect  the  resolution  approved  Marclt 
2, 1867,  providing  for  the  exchange  of  certain  public  documents. 

"  Resolsed  by  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled,  That  the  Congressional  Printer,  whenever 
be  shall  be  so  directed  bythe  Joint  Committee  on  the  Library,  be,  and  he 
hereby  is,  directed  to  print  fifty  copies,  in  addition  to  the  regular  uum- 
t>er,  of  all  documents  hereafter  printed  by  order  of  either  house  of  Con- 
gress, or  by  order  of  any  Department  or  Bureau  of  the  Government,  and 
whenever  he  shall  he  so  directed  by  the  Joint  Committee  on  the  Library 
one  hundred  copies  additional  of  all  documents  oi-dered  to  be  printed, 
in  excess  of  the  usual  number;  said  fifty  or  onebundred  copies  to  be  de- 
livered to  the  Librarian  of  Congress,  to  Im?  exchanged,  under  direction  of 
tlie  Joint  Committee  on  the  Library,  as  provided  by  joint  resolution 
approved  March  2,  1867. 

'*Sbc,  3.  And  be  it  further  resolved,  That  fifty  copies  of  each  publica- 
tion printed  under  direction  of  any  Department  or  Bureau  of  the  Govern- 
ment, »hethi'r  at  the  Congressional  Prioting  Office  or  elsewhere,  shall 
be  placed  at  the  disposal  of  the  Joint  Committee  on  the  Library,  to  carry 
out  the  provisions  of  said  resolution, 

"Approved  July  25,  18fi8," 

Digitized  bvGoO^^IC 
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The  Arst  transmission  ander  this  aystem  of  exchange  was  made  in 
18T3,  and  this  and  the  subseqaeut  shipments  are  exhibited  in  the  follow- 
iDK  table : 


T«« I8W.  1874.  1875.  Il876.  llW7.  IWa  1879.  1 

I  '  I  I  I  I 


IS      84     t2:j       73 


t8«l.ll«8a. 

\ 

98     1-23 


(a)  DISTRIBUTION  or  OOVEKiraBNT  EZCUANOKS. 


GoverDmeiits. 


Box  1.     Box  2.    Box  3.    Box  i.     Box  5. 


Af^Dtine  Conredtration 

Bp]«iiiDi 

Brwil 

BnenmATrea 

Cuada  (Ottawa)  . . 
Canada  (Ontario).. 

Chili 

Coloaibia,  United  Stalea 

Denmark  -  -  - 

FraocB 

Ffaoce  (Mtfood  «et). . 
Ovfmanj  (Empire).. 
Ofeat  Britain 

Hin|t«r7 

itaij-  .'.'."!.';;;.■.".'.;; 

Japan 

KMbrrianda 

Vew  South  Wale«  ... 
Kfl«  Znland 

PMtnuai!.'." 

PrtMua 

ijMFnilaiHl 

Kuna 

Scotland ' 

Soath  Anatralia 

Swrf^'.'"'.;''!M.". 
SwHiciland 


1875 
1875 
1876 
1874 
1874 
1875 

1H8-J 
1879 
1875 
1879 
1874 
1876 
1877 
1«76 
J8H! 
18Hi 
18H1 
1874 
1875 
1875 
1876 
1876 
1873 
1H75 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 


1875 
1S78 
1875 
1875 
1876 


1876 
187G 
187a 
1875 
187G 
187C 
l-Bl 
1876 
1876 
ISTfi 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 


1875 
1878 
1875 

1875 
l'<76 
1874 
1874 
1875 

IH83 
187<J 
1875 
1879 
1874 
1876 
1877 
1876 


1875 
187h 
1876 
1676 


1876 
1-76 
187C 
1876 
1875 
18;6 
1876 
1875 
1876 
187(( 


1875 

1878 
1875 
1875 
1876 


ie83 
1879 
1875 
1879 
1874 
1876 


1875 
1875 
1876 
1876 
1876 
1875 
1876 
1876 
ll«l 
1876 
1M70 
1876 
18r« 
1875 
1876 
1876 
1875 
1-176 
1876 
1879 


1875 

1878 
1875 
1875 
1876 
1874 
1875 
1875 


1874 
1875 
1875 
1876 
1876 
1876 
1875 
1876 
18711 
1881 
1876 
1876 
1876 
1876 
1-175 


1876 
1876 
1879 


1875 
1878 
1875 
1875 


1883 

1879 
1875 
1870 


1876 
1882 
1882 


1876 
1876 
1876 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1H75 
1b76 
1876 
1875 
1876 
1876 
1879 


1876 
1876 
1876 
1876 
1876 
1876 


1879 
1877 
1879 
lb76 
1876 
1877 
1877 


1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1877 
1876 
1879 
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Govemmeiits. 


Box  8.     Box  9.    Box  10.  Box  11.  Box  13.  Box  13.  Box  U. 


Argentiae  Con  federation 

Belgium 

BuoDO*  Ayrea 

CnDwIa  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  StatM 

of 

t>enmarlc 

France  (second  ant) 

Germany  (£mpii«) 

Great  Britain 

Hayti.!-!.'.'.!-'""'-"!! 

P"°8an- 

India 

Italy 

Mexico 

Netherlands 

New  South  Wales 

New  Zealand 

Norway 

Portugal 

Prniwia 

Queensland 

^xony    

Scotland 

Sontli  Australia 

Sweden 

Switzerland 

Tasmania 

Turkey 

Veueznela .  .. 

Victoria    

WHrtemberg 


«i 


Arxentire  Confederation.. . 

Bavaria 

Belgium 

Buenos  Avrea 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  States  of. 
Denmark 

France  (second  set) 

Germany  (Empire) 

Great  Britain 

Greece , .,... 


Boiir.  Boiia 


1881 

1881 
1881 

ItSl 

18U2 
IS^ 

i8n 

lS8i 
1881 
1881 
1881 
1881 

ittae 

ISffi 


lesi 

IS81 
1881 


1881 
1881 

lata 

1881 

1881 
1881 
1881 
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QoTAiuiMiita.  Box  IS.  Box  16.  Box  17.  Box  18.  Box  19.  ^^°^ 


Italy 

Nctlierlaiids 

Ke«  Sooth  Wales. . 
ITcwZemUnd 

Poito^ 

Qnmtdaitd . 


TuAbj,. 
T«MnieU 
TlotmU.. 


<b}  OOYEBiniENTS  IK  BXCHANOE  WITH  THX  UNITED  STATB8. 


Atfaitiot  Confederatii-n.. 
BlTaria 

^?°;:::":":::::::: 

BncDoaAjrea 

Ckuda 

Do 

Chili 

Colombia,  United  Stateeof. 
Dnmark. ,,,,,,  ,,^,-. ,.,. 

Gnat  Britain 

iUjti//S.'."'.'.'.'."'.'.'.'.'.' 

BiiDgary 

lodi* 

Italy 

U*i\nV/.'.'.'.'. '.".'." '/.'.'" 

X«tarieiid>. 

KewSoaih  Wiitee 

He*  Zralud   

Nraway 

SSE^::;::-.;;;;::;:;:; 


UiniBter  of  ForeiKo  Affaira,  Boenoe  Ajmr. 

KSnigliche  Blbliolliek,  Huuicb. 

Blbliotb^oe  Royal,  Braaeela. 

Commitslon  of  laleniatioaal  Exohaniies,  Rio  Janeiio. 

OorenioMDt,  Bnenoa  Ayrea. 

ParliameDtary  Library,  Ottawa. 

Le^statiTe  Library,  Toronto. 

Bibliotbeca  Nacional,  Saatiago. 

National  Library,  Bogota. 

KoDgelige  Bibliotheket,  Copenhagen. 

Commission  des  £change«  Internationanx,  Paria. 

Bibliothek  dea  Deutachen  Reichatags,  Beniii. 

British  Hnsenm,  London. 

Blblioth^ne  Rationale,  Athena. 

86crritaire  d'S.tM    des    Relations    Eit^rieurea,   Port«o- 


Princ 
Presidiam    des    Koniglicb    Ungarisoht 

Bodapeat. 

Secretary  to  Govern  meat  of  India,  Calcntta. 
Bibliotera  Naiiionnle  Titlorio  Emanuele,  Rome. 
Minister  ol' Foreign  Affairs,  Toliio. 
National  Library,  Mexico. 
Library  of  the  StatPS  Qenerel,  The  Hague. 
Parliamentary  Library,  Sydney. 
Parliamentary  Libran-,  Wellington, 
l-'oreigu  Office,  Christiania. 
Oavemment,  Lisbon. 
K6nigIlohe  Bibliottaek,  BerUn. 


HiniateriDma, 
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(b)   OOVIRNMKNTS  IK 

EXCHANOK   WITH   TDK   UMITKD  STATES— COD  tinned. 

meat  ezobangM. 

sizr'":.::;:;;:".:::::: 

ECnigliche  Bibliotbek,  Dnsdeo. 
GoTemmeiit,  Adelaide. 
Government,  Madrid. 

ParriamentBiy  Library,  Hobartoo. 
Oovemment,  ConHlsntinople. 
Univereity  Library.  Cwwjm. 
PablloLibraiy.Melbonme. 
KSniglicbe  Bibliotbek,  Stuttgart 

TasDiuiiB 

(o)  flHIPPIMO  AOENTS  OF  OOVKKKMEirr  XXCBANQES. 


Argentine  Confederation 

Brlfciam 

Braeil 

BneDoa  Ayree 

Canada 

Chill 

t^olombia,  United  Statea  of 
Denmark 

Germany . 

Great  Britaio.'. 

Gr«eoe 

Hayti 

HnDgarr 

India . 


Italy 

Hexioo 

Netborlands 

NeirSonth  Wale*.. 

New  Zealand 

Norway 

Partnj;a) 


Saotb  Anatralia 

Sweden 

Swit;ierland  ... 


Tanniania 


Carloa  Carrania,  coDHal-eeneral,  New  York. 

Nortb  Oennan  Lloyd  {ScHnmacher  A,  Co.),  Baltimore. 

Red  Star  Line,  New  York,  Wbite  Crom  Line,  New  York. 

Charles  Mackall,  vice-comiul,  Baltimore, 

Carlos  Cartansa,  consnl-general,  New  York. 

Baltimore  and  Obio  Ezpreas  Company. 

D.  de  Caatro,  coiisnl-general,  New  York. 

Lino  de  Pombo,  conaol -general,  New  York. 

Uenrik  Braem,  consal-general,  New  York. 

Compagnie  G^n^rale  Tranaatlantiqne,  New  York. 

North  German  Lloyd.  Baltimore. 

Monarch  Line,  New  York. 

D.  W.  Botassi,  consul-general,  New  York. 

Atlaa  Steamship  Company,  New,  York. 

Hensel,  Brnckinann  &,  Lorbutber,  New  York. 

Monarch  Lino,  New  York  ;  transfer  made  by  Seoretarj  of 

State  to  India,  Londoo,  England. 
M.  KaOb,  consul-general.  New  York. 
SamroTakaki,  consul  fienunil,  New  York. 
Jaan  N.  Niivarro,  consul-general,  Ntiw  York. 
B.C.  Bnrlage,  coiisnl -general,  New  York, 
R.  W.  Cameron  &  Co.,  New  York. 
Do. 

uuntav  AtUHioH,  i-<iiiHm-^«uvmj,  » 

Nortb  Oernian  Llo.vtl.  Baltimore. 

Mouarcb  Liue,  New  York.  Tranafer  made  by  Qneemdaod 
department,  Londnn,  England. 

Baoiburg-Aciiericaa  Packet  Company,  New  York.  Trans- 
fer made  by  Bnssian  conHul-geuurut,  Hambnrg, 

Nortb  German  Llojd,  Bultiraore. 

R.  W.  CameroD  &  Co.,  New  York. 

Hipolito  de  Uriorte,  cimaul-geueral.  New  York. 

Christian  Brirs,  i-onanl-ei'iieral,  New  Yi.rk. 

Nortb  German  Lloyd,  Baltimore.  Transfer  made  by  Con- 
sul von  Heynian,  Bremen,  Oermauy. 

Monarch  Line,  New  York.  Trnnsfer  made  by  Crown  agant 
for  the  Colonies,  London,  England. 

Tiirkiob  legnlinu,  Wusbington.  D.  C. 

DHllet,  Bonlton  &  Bliss.  Now  York. 

B.  W.  Cameron  Sc  Co.,  New  York. 
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C0BBE8P0NDENCE  BGLATINQ  TO  GOTEBNUEMT  EXCHAMOE. 

Letter  Jrtm  tke  Dt^rtment  of  State,  April  16, 1883,  to  the  Setretarg  of 
ike  Smithwmian  Institution. 

Sib  :  I  inclose  berewith  for  joar  informatioQ  and  consideruCion  a  copy 
of  u  dispatch  from  Mr.  Lowell,  the  American  minister  at  London,  in  re- 
lation to  certain  publications  which  he  received  from  the  British  Gov- 
ernment to  be  forwarded  to  the  Smithsonian  Institution  in  exchaoge 
for  the  similar  publicationa  of  this  Oovernment,  adding  that  it  will  af- 
ford me  pleasure  to  instract  the  legation  at  London  to  take  any  further 
ution  in  reference  to  the  matter  which  may  be  uecessary  to  place  tbn 
eichangea  of  doconieDts  between  the  two  Ooveroments  upon  a  proper 
footiQg, 

I  am,  air,  your  obedient  servant, 
Fred'k  T.  Fbelinohutsen. 

(/iidofMtv.)— fVom  Mr.  Lowell,  London,  March  21,  1883,  to  Mr.  Freling- 
huysen. 

Sib  :  I  have  the  honor  to  inclose  herewith  the  copy  of  a  note  which  I 
have  jDst  received  ftt>m  Lord  Oranville,  informing  me  that  the  lords  of 
the  treasory  have  giveo  directions  to  forward  certain  iHxiks  to  the  sec- 
retaiyof  the  Smithsonian  Institution  in  pursuance  of  a  proposition  which 
his  lordship  states  bad  been  made  by  that  association  for  the  interchange 
of  the  offidal  publications  of  the  two  nations. 

In  my  reply  I  have  expressed  the  thanks  of  my  Government  for  this 
gift,  sod  requested  that  the  volumes  should  be  sent  to  the  agent  of  the 
Institntion  here  for  transmtasion  to  Washington. 

There  seema  (o  be  some  confnsion  in  respect  to  this  matter  which  per- 
haps can  be  more  conreniently  explained  at  Washington  than  here. 

In  my  note  of  the  8th  of  October,  1380,  to  which  Lord  Granville  refers, 
I  asked  a  gift  of  the  record  publications  on  behalf  of  the  library  of  the 
DppartmenC  of  State.  These  were  given  to  us  and  have  already  been 
forwarded.  I  have  since,  at  the  instance  of  the  Secretary  of  War,  which 
was  commnnicatetl  to  me  through  the  Department  of  State,  asked  for 
fertAin  publications  of  the  British  ordnance  survey  and  the  India  Offict^ 
Id  exchange  for  tboae  of  our  War  Department.  [  do  not  find  that  I 
bare  ever  formally  proposed  on  the  part  of  the  Smithsonian  luatitutioii 
that  there  tthonld  l>e  a  general  interchange  of  public  documents.  Per- 
baps  this  has  been  done  throngh  the  British  legation  at  Washington. 

i  venture  to  suggest  aa  to  the  record  publications,  if  the  Smithsonian 
liutitntion  do  not  possess  the  previous  volumes,  it  would  seem  proper 
that  those  now  to  be  sent  should  be  given  to  the  library  of  the  Depart- 
Bent  of  State  iu  continuation  of  the  series  it  has  already  received. 

I  hare  the  honor  to  be,  with  great  respect,  your  obedient  servant, 
J.  It.  Lowell. 


L^oo^^lc 
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(Inclo8ure.)—From  Lord  QranvilU,  March  20,  1?83,  to  Mr.  LottelK 
Sir  :  Witfa  reference  to  yoar  letter  of  the  Stii  October,  1880,  ant) 
sabsequeot  coireapondence  relatiug  to  the  iuterchange  of  official  pub- 
lications proposed  by  tbe  Smithsonian  Institation  at  Washington,  I 
have  now  tbe  pleasure  to  iuform  yoo  that  the  lords  of  Her  Majesty's 
treasury  have  given  directions  to  forward  to  the  Secretary  of  that  insti- 
tution a  complete  set  of  English  publications  for  the  year  1883,  viz : 

1.  Papers  of  all  kinds  printed  for  or  presented  to  either  bouse  of  Par- 
liament. 

2.  Historical,  scientific,  or  antiquarian  works  published  by  tbe  Gov- 
ernment, such  as  record  publications. 

3.  Maps  or  charts  published  by  Oovernment. 

4.  Departmental  ])ublicatious  which  are  placed  on  sale ;  and  to  con- 
tinue to  forward  to  the  same  address  complete  setj  of  English  official 
publicatioDH  for  1883  and  subsequent  years,  and  I  have  tbe  honor  to 
request  that  you  will  inform  me  as  to  the  manner  you  would  wish  these 
publications  to  be  forwarded.  With  respect  to  these  pablicaCioDS  which 
are  proposed  to  be  sent  to  Her  SCt^esty's  Oovernment  by  tbe  Smithso- 
nian Institution  in  return,  directions  have  been  given  to  Mr.  West,  Her 
Majesty's  minister  at  Washington,  to  make  the  necessary  arrangements 
for  their  transmission  direct  to  the  Britisb  Museum. 

[  have,  &«., 

ORAJfTILLE. 

From  the  Smithsonian  IiisUtutt4m,  April  19, 1883,  to  the  Eon.  F.  T.  Fre- 
linghuyaen,  Secretary  of  State. 

Sib:  I  have  the  honor  to  acknowledge  the  receiptof  your  letter  of  the  ^ 
16tb  April,  with  one  from  Mioister  Lowell,  in  refirence  to  tbe  exchange 
of  publications  through  the  Smithsonian  Institution  between  the  Brit- 
ish Government  aod  that  of  the  United  States,  and  suggesting  that  in 
the  absence  of  any  such  negotiation  through  him  that  possibly  tbe 
proiMsition  may  refer  to  proposals  made  by  him  iu  behalf  of  the  Depart- 
ment of  State. 

In  reply  I  beg  to  say  :hat  this  question  of  a  full  and  exhaustive  ex- 
change of  tbe  official  publications  of  the  two  Governmeuts  has  beeu 
proposed  for  many  years  by  the  Smithsonian  Institution,  sometimes 
through  the  Department  of  State  to  the  American  minister  in  Eoglnnd, 
sometimes  through  the  British  minister  >u  this  country,  and  sonietimeti 
by  direct  correspondence  of  the  Smithsonian  Institution  with  the  foreign 
office  in  London.  It  has  also  formed  the  subject  of  special  conference 
between  the  officers  of  thuSmithtionian  Institution  and  the  British  oiiii- 
isters  here,  all  of  whom  seemed  to  be  surprised  at  tlie  want  of  nctiou  oo 
tbe  part  of  their  Oovernment.  There  will,  I  presume,  Irenudiffleully  in 
obtaining  special  works  for  the  Department  of  State.  The  cxchBiign 
now  proposed  by  Lord  Grauville,  and  resi>ecting  which  I  have  direct 
word  from  thetbreign  office,  isiutcnded  specially  for  the  benefit  uf  the 
Library  of  OoDgresB.  ,~  i 
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In  farther  referenoe  to  this  iateichange,  it  baa  been  srraaged  that 
Mr.  WiJUain  Wesley,  agent  of  the  SmithsODiao  InstitatioD  in  London, 
is  to  apply,  at  stated  intervals,  for  the  pablicatioos  of  the  British  Qov- 
eminent,  and  to  forward  them  in  oases,  whicb  be  sends  senat- monthly  or 
more  freqaeutly  to  Washington. 

Very  reapectftilly,  yonr  obedient  servant, 
Spehcbe  F.  Baibd. 

From  the  J>epartmmt  of  Stale,  April  23,  1883,  to  the  Secretary  of  the 
Smithsonian  Inttitution. 
Sib:  Acknowledging  the  receipt  of  yoar  letter  of  the  19th  instant, 
I  have  to  inform  yoa  in  reply-  that  I  hare  communicated  a  copy  of  it  to 
Hr.  Lowell,  our  minister  at  London,  with  instractions  to  inform  the 
fbrdgn  office  of  tiie  desire  of  the  Ooveruioent  to  have  tbe  Smithsonian 
Institation  officially  recognized  as  the  channel  through  which  eichanges 
of  docainents  between  the  two  countries  are  in  fature  to  be  effected. 

I  am,  sir,  your  obedient  servant, 
Fbed'e.  T.  Fbklinghuysbn. 

Fnm  the  Dtparttnent  of  State,  Mag  9, 1883,  to  the  Secretary  of  the  Smith- 
sonian Institution. 

8iB:  I  have  tlie  honor  to  inclose  herewith,  for  your  information  and 
consideration,  a  copy  of  a  note  to  this  Departinent  from  the  British 
minister  at  this  capital,  commaoicatiug  to  this  Government  a  C4^>y  of 
the  rules  which  tlie  lords  of  Her  Mi^jesty's  treasury  have  adopted  for 
regnlatitig  tbe  interchange  with  foreign  countries  of  Parliamentary 
papers  and  other  official  documents  published  by  the  British  Ooverii- 
ment. 

It  is  supposed  by  this  Department  that  we  have  already  presented  to 
Qreat  Britain  most  of  tbe  official  pablications  of  our  Government,  and 
received,  In  retarn,  nearly  all  those  schednled  in  the  niles  (tf  the  lords 
(tf  the  treasury,  for  the  Library  of  Gongress.  If  it  shall  appear,  how* 
ever,  tliat  there  are  any  British  publications  which  are  needed  to  com- 
plete the  collection  of  those  documents  possessed  by  that  Library,  it 
wiQ  afford  this  Department  pleasurtt  to  make  application  for  the  same 
through  the  British  legation  in  replying  to  tbe  above-mentioned  note. 

Beqnestiog  that  lists  of  any  British  publications  desired  by  the  Libra- 
rian of  Congress  to  complete  his  collection  be  furnished  as  soon  as 
practicable, 

I  am,  air,  your  obedient  servant, 
John  Datis, 
Acting  Secretary, 

llnaosure.)—Fnm  theSritiih  Minister,  Mr.  West,  Washington,  April  29, 

1883,  to  Mr.  Frelinghuysen. 
Hob.  Fbkdebick  T.  Fbelinohuvskk  : 
SiB:  In  the  note  which  Sir  EUwanl  Thornton  addressed  to  your  pred- 
r  under  dare  of  the  I4th  of  April,  1881,  he  acqaaint«d  the  Depart-C 
H.  His.  69 S 
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meat  of  State  that  a  coiDmiltee  bad  beeu  apiwiateil  by  Her  Majestya 
treasnry  to  iuquire  iuto  and  reportupoutbcquestiouof  tlmioterubaoge 
vith  foreiga  GoTernmeuts  of  Parlianientary  papers  and  other  official 
docaments,  and  I  have  now  the  honor  to  inform  you  that  the  committee 
therein  alluded  to  has  now  made  its  report,  and  that  the  lords  of  Her 
Majesty's  treasury  have  been  pleased  to  lay  down  the  following  rnlea 
QpoQ  the  subject,  which  will  be  found  in  tbe  accompaDying  paper,  and 
whicb  Earl  Grauville  has  instructed  ine  to  make  known  to  the  Govern- 
ment  of  the  United  States.  I  am  at  the  same  time  requested  to  state 
that  in  all  cases  in  which  an  eschaoge  may  be  agreed  upon,  and  iu 
wbieb  presentations  may  be  made,  tbe  books  and  papers  will  be  packed 
at  the  stationery  office,  and  forwarded  to  such  address  as.  may  be  given 
by  the  foreign  minister  in  London  of  the  GoverumenC  making  tbe  ap- 
])Iicatiun,  the  cost  of  transmission  iu  each  case  being  defrayed  by  the 
Government  to  whom  the  books  are  presented. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 
L.  S.  Saoktille  West. 


Whenever  any  application  is  made  by  the  Government  of  an  inde- 
pendent state  for  a  "complete"  exchange  of  its  public  documents  with 
Great  Britain,  the  lords  of  tbe  treasury  will  be  prepared  to  entertain 
such  af proposal  on  the  following  understanding: 

1.  That  a  complete  set  of  the  Bnglish  publications  to  be  exchanged 
would  be  understood  to  consist  of  the  following  docnmeut«  : 

(a.)  Tapers  of  all  kinds  printed  or  presented  to  either  House  of  Parlia- 
ment ; 

(ft.)  Historical,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  tbe  Record  publications;  with  liberty,  however,  of 
reserving  very  costly  works,  of  which  only  a  small  number  of  copies 
may  be  printed,  as  subjects  of  separate  negotiation ; 

(c.)  Maps  aud  charts  publitjhed  by  tbe  Government ;  and, 

(d.)  Departmental  publications  wliich  are  placed  on  sale,  but  not  to 
include  works  published  by  booksellers  with  tbe  aid  of  grants  or  sub- 
scriptions from  Government. 

2.  That  the  Oovernmeut  making  the  iipplicatiou  would  in  returu  under- 
take to  send  a  "  complete"  set  of  its  owu  publications  for  the  Library 
of  the  British  Museum,  the  "  completeness"  being  of  course  left  to  the 
good  faitb  of  that  Government. 

But  besides  this  general  or  what  may  be  termed  a  national  exchange, 
the  lords  of  the  treasury  will  be  prepared  to  entertain  witbiii  reasonable 
limits  applications  whicb  may  be  made  to  it  through  the  foreigu  office 
for  gifts  of  si>ecial  classes  of  British  Official  pubticatious,  such  as  mili- 
tary. Parliamentary,  and  statistical  works,  for  tbe  use  of  national  or 
parliamentary  libraries,  or  of  8tatu<supi>orted  institutions,  or  of  otber 
libraries  of  bistoric  interest,  provided  the  Government  making  the  ap- 
lilicatioii  be  ready  to  give  its  owu  works  of  the  sane  class ;  bet  sncb  ap- 
plications wilt,  as  heretofore,  be  considered  on  their  own  merits.  Appli- 
cations for  tbe  presentation  of  official  publications  to  libraries  of  muni- 
cipal authorities  or  voluntary  associations  of  iuilividuals,  sucb  as  scien- 
tific societies  or  others  connected  with  tbe  state,  cannot  be  entertained. 
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Pnm  the  Smithsonian  Imtitution,  Maj/  14, 1883,  to  the  Bon.  John  Dama, 
Acting  Secretary  of  State. 

SlE:  I  beg  to  thank  you  for  a  copy  of  the  note  of  the  miniater  resi- 
dent of  Great  Britain  commnnicating  tbe  rules  adopted  by  the  lords  of 
Her  M^esty's  treasory  for  ttie  regulation  of  tbe  interohauge  with  for- 
eign conntries  of  Parliamentary  papers  and  otber  official  docaments  pab- 
liabed  by  the  British  Govern  nient. 

I  will  hereafter  acquaint  yon  with  the  titles  of  tbe  publications  of  tbe 
United  States  Government  presented  to  Great  Britain.  Meanwhile  1 
shall  endeavor  to  secnre  ftom  the  Librarian  of  Congress  his  desiderata 
of  British  publications,  to  enableJiiin  to  complete  tbe  series  iu  bis 
charge  so  far  as  the  rules  of  tbe  lords  of  Her  Majesty  will  permit. 

Thautdng  you  for  your  kind  offer  to  make  application  for  any  pnblica- 
tiMis  still  desired  to  complete  the  series  presented  to  the  United  8tat«i} 
by  Great  Britain  throngh  this  Institution, 

I  have  the  honor  to  be,  very  truly,  yours, 
Spbncbb  F.  BiiRD. 

iVoM  tA«  Smiihgonian  Institution,  May  25,  1883,  to  the  Man.  F.  T.  Pre- 
linghttgsen,  Secretary  of  Slate. 

Sib  :  Beferring  to  your  letter  of  the  9tb  instant,  to  which  I  replied 
mid'  r  date  of  tbe  14th,  I  beg  to  state  that  tbe  library  of  the  British 
Muaenm  is  now  supplied  with  the  official  documeutJ)  of  the  United  States 
mentioned  in  the  three  small  psmphlcts  herewith,  and  a  complete  set  of 
those  previously  published  since  1868  as  far  as  the  samecaii  be  furnished. 
We  should,  of  course,  be  only  too  happy  to  supply  any  deflciencieH  if 
in  on{  power. 

The  documents  supplied  prior  to  those  mentioned  iu  box  15  are  given 
iu  the  appendix  to  the  History  of  the  Exchnuges,  herewith,  and  to 
which  your  attention  is  invited. 

I  also  have  the  pleasure  of  presenting  herewith  a  list  of  the  publicn- 
tioDSof  Her  Majesty's  Government  desired  by  the  Congressional  Library, 
and  which  yon  were  kind  enough  to  inform  us  you  would  make  au  effort 
toeecore. 

I  have  tbe  honor  to  be,  very  respectfully,  your  obedient  servant, 
Spbncee  F.  Baikd. 

From  the  Legation  of  the  UnUed  States,  Bnusele,  June  21, 1883,  to  the 
Department  of  Slate. 

SlK:  Beferring  to  my  ITos.  114  and  12G,  I  have  now  the  honor  to  in- 
cluee  herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Bel- 
gian minister  for  foreign  affairs  of  April  15  (sic)  last,  which  was  read 
u  the  session  of  the  conference  of  13tli  April  last. 

There  ts  evidently  a  mistake  as  to  the  date  of  the  note  from  the  Brit- 
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I  also  send  yoa  12  eopies  of  the  report  of  tbe  ProceedingB  of  the  Cod- 
fereoce,  with  the  British  legation's  note. 

I  strongly  recomtDend  to  joar  notice  the  position  of  the  British  Govero- 
meut  concerning  exchanges  of  pnblications.  B;  defining  clearly  and  con- 
cisely what  publications  she  is  willing  to  eicbange  and  by  conflntug  the 
offer  to  certain  Uovernments,  she  assames  no  great  burden  without 
being  sure  of  an  equivalent  return.  It  is  a  position  which  appears  to 
me  to  recommend  itself  to  the  litrge  and  powerful  countries,  and  to  pro- 
tect them  from  the  iueqaal  exchanges  involved  by  a  convention  with 
tbe  smaller  aud  less  literate  countries. 

In  tbe  proof  copy  of  the  proceedings  (inclosare  5  to  my  Ifo.  114)  no 
mention  of  the  British  note  was  made,  and  it  is  consequently  not  men- 
tioned in  the  translation  thereof  (inclosnre  6  to  No.  114).  Should  tbe  lat- 
ter be  published,  1  respectfully  suggest  that  it  be  revised  so  as  to  make 
it  a  translation  uf  the  completed  edition  of  the  Proceedings  of  the  Con- 
I'erenoe,  herewith  transmitted. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 
Nicholas  flsH. 

Letter  from  the  Department  of  State,  October  15, 1883,  to  Prof.  Spencer  F. 
Baird. 
SiB :  With  reference  to  previous  correspondence  in  regard  to  the  es- 
tablishment of  a  complete  exchange  of  public  documents  between  this 
country  and  Great  Britain,  I  have  the  honor  to  inclose  herewith  copies 
of  correspondence  between  this  Department  and  the  British  legatioD 
in  regard  to  certain  publications  which  Her  Britannic  Ml^esty's  Gov- 
ernment has  presented  to  the  National  Library  of  the  United  States  in 
response  to  the  request  made  through  this  Department  for  certain  workB 
needed  to  complete  to  the  present  date  the  collection  of  British  docu- 
ments in  that  library. 

I  am,  sir,  your  obedient  servant, 
Fbed'k  T.  FBELlKOnurSEN. 

{Inclosure.) — From  the  British  Minister,  Washington,  October  8, 1883,  to 
(Ac  Department  of  State. 

Sib  :  Referring  to  your  note  of  1st  June  last  respecting  tbe  inter- 
change of  Parliamentary  papers,  I  have  the  honor  to  inform  yoa  for 
the  information  of  Professor  Baird  of  the  Smithsonian  Institute,  throngh 
whose  agency  the  exchange  of  the  future  publications  of  tbe  two  Gov- 
ernments is  to  be  regulated,  that  the  controller  of  Her  Majesty's  sta- 
tionery office  has  been  autliorized  to  supply  tbe  agent  of  the  Smith- 
sonian Institution  in  London  with  the  works  which  are  mentioned  in 
the  inclosed  list  for  the  National  Library  of  the  United  States. 

The  trustees  of  the  British  Mflseum,  expressing  their  thanks  to  the 
United  Stales  Government  for  the  ofter  to  supply  that  institution  with 
any  Government  publications  that  might  be  wanting,  have  stated  that 
they  are  not  aware  of  n-  ■  -*-"-'  icies  which  need  to  be  supplied,  bnt 
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have  expressed  their  wish  to  be  supplied  with  all  the  tJDit«d  States 
OoTernmeDt  pablicatioDS  commeDcing  with  the  year  1883. 

I  hare  the  honor  to  be,  with  the  highest  cousideration,  sir,  your  obe- 
dient servant, 

L.  S.   SAOEnLLB  WbST. 

From  the  Department  of  State,  July  9, 1883,  to  the  Smitkaonian  inttUution. 
8m :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  BrnsseLa,  and 
a  cq>y  of  the  completed  edition  of  the  Proceedings  of  the  Brnssels  Con- 
fer^Dce  on  Int^^ational  Exchanges,  to  which  it  refers ;  also  a  copy  of 
the  "Note/rom  the  Brititk  Envoy",  therein  mentioned. 

I  am,  sir,  yoor  obedient  servant, 
John  Datis, 
Acting  Secretary. 

(Indoaure.)—From  the  United  Statet  Legation  at  BrtuseU,  June  21, 1833, 
to  tke  Secretary  of  State. 

Sis:  Beferring  to  my  Nos.  114  and  126, 1  have  now  the  honor  to  iu- 
cloee  herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Belgian 
minister  for  foreign  affairs  of  April  15  (gie)  last,  which  was  read  at 
the  session  of  the  conference  of  13th  April  last. 

There  is  evidently  a  mistake  as  to  the  date  of  the  note  from  the 
British  legation. 

I  also  send  yon  twelve  copies  of  the  Beport  of  the  Proceedings  of  the 
Conference  with  the  British  legation  note. 

I  strongly  recommend  to  yoar  notice  the  position  of  the  British 
Oovemment  coDcerning  exchanges  of  publications.  By  defining  clearly 
and  concisely  what  pablicatioos  she  is  willing  to  exchange,  and  by  con- 
fiiiiog  the  offer  to  certain  Governments,  she  assumes  no  great  burden 
without  being  sure  of  an  equivalent  return.  It  is  a  position  which  ap- 
pears to  me  to  recommend  itself  to  the  large  and  powerful  countries, 
mi  to  protect  them  from  the  inequal  exchanges  involved  by  a  conven- 
tion vitb  the  smaller  and  leas  literate  countries. 

Id  the  proof  copy  of  the  proceedings  (inolosnre  5  to  my  ISo.  114)  no 
meution  of  the  British  note  was  made  and  it  is  consequently  not  men- 
tiooed  in  the  translation  thereof  (inclosnre  6  to  No.  114).  Should  the 
latter  be  published  I  respectfully  suggest  that  it  be  revised  so  as  to 
mt^e  it  a  translation  of  the  completed  edition  of  the 'Proceedings  of  the 
Conference,  herewith  transmitted. 

I  have 'the  honor  to  be,  sir,  your  obedient  servant, 
Nicholas  Fish. 

From  tke  Department  of  State,  September  11, 1883,  to  the  Secretary  of  the 

Smithsonian  Institution. 

SiB:  I  have  the  honor  to  inclose  herewith  for  your  information  and 

eoBuderation  a  copy  of  a  dispatch  from  Mr.  Lowell,  the  American  min- 

islcr  at  London,  inclosing  a  copy  of  a  communication  irom  the  colouial 
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aeoretary  of  Cape  Colony  asking  that  steps  may  be  taken  to  establish 
an  extihange  of  pnblicatioDS  between  this  Government  and  tbat colony. 
In  this  coDuectioQ  I  would  saggest  that  it  might  be  well  to  take  into 
consideration  the  practicability  of  extending  the  SmithBonian  system 
to  all  tbe  British  colonies,  particularly  those  in  Australia,  some  of  which 
bave  manifested  a  desire  to  establish  exchanges  hy  sending  their  pub- 
lications to  oar  Government  tbroagh  this  Department. 

Adding  that  the  publications  referred  to  in  Mr.  Lawell's  dispatch  have 
been  forwarded  to  the  Library  of  Congress, 

I  am,  sir,  your  obedient  servant, 
John  Davis, 
Acting  Becretcuy. 

(Indoaure.) — From  the  LegaHan  of  the  United  State*,  London,  Auguat  22, 
1883,  to  the  Secretary  of  State. 

Sib  :  I  have  the  honor  to  inform  yon  that  the  agent  general  of  the 
Cape  Colony,  Africa,  called  at  this  legation  yesterday,  bringing  with 
bim  three  large  packages  of  public  documents,  which  tbe  antborities  of 
that  colouy  desire  to  preseut  to  our  Government,  and  which  I  shall  re- 
quest the  dispatch  agent  here  to  transmit  withont  delay  to  Ibe  Depart- 
ment of  State. 

The  agent  general  at  the  same  time  placed  in  the  hands  of  the  lega- 
tion a  letter  to  him  from  the  under  colonial  secretary  at  Cape  Town, 
a  copy  of  which  I  inclose  herewith.  This  letter  expresses  the  desire  of 
the  authorities  of  Cape  Colony  to  establish  with  our  Government  a  reg- 
ular and  mutoal  system  of  interchange  of  statistical  and  other  publica- 
tions emanating  firom  or  circulating  under  authority  of  Government  De- 
partments. It  mentions  that  copies  of  the  results  of  the  census  of  18S0 
and  of  tbe  forms,  books,  and  instructions  made  use  of  in  that  under- 
taking, would  be  particularly  interesting. 

It  sems  to  me  eminently  desirable  that  the  wishes  of  the  authorities 
of  Cape  Colony  in  this  matter  should  be  complied  with. 

I  have  the  honor  to  be,  with  great  respect,  your  obedient  servant, 

J.   B.  LOWBLI.. 

{Inclosure.) — From  the  Colonial  SeereUxry'a  O^Use,  Gape  Town,  Mat/  22, 
1883,  to  the  Agent-General  for  the  Gape  Golong,  LoTidon. 
Sib  :  The  colonial  secretary  is  very  anxions  to  establish  with  the 
Government  of  tbe  United  States  of  America  a  regular  and  motoal 
B^st«m  of  interchange  of  statistical  and  other  publications  emanating 
from  or  circulating  under  authority  of  Oovemmeut  Departments. 

2.  With  this  object  in  view  I  had  the  honor  last  year,  by  Mr.  Scanlan^s 
direction,  to  forward  to  your  address  under  cover  of  lettor  No.  220  of  the 
23d  September  last,  for  transmission  to  the  honorable  the  Secretary  of 
State,  Washington,  three  copies  of  tbe  Colonial  Blue  Book,  1881. 

3.  Up  to  the  present  date  the  colonial  secretary  has  not  bad  the  sat- 
isfaction of  receiving  any  reports  or  papers  in  return. 
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4.  May  I  request  of  yon  therefore  the  favor  of  yoar  goo*l  offices  io 
eDdenvoriDg  to  bo  arrange  matters  with  the  American  minister  at  the 
Coart  of  St.  James  that  the  desired  resnlt  can  be  obtained. 

5.  Copies  of  the  results  of  the  1880  census  of  the  United  States,  and 
of  the  varioae  forms,  book  instructions,  &c.,  ma<1e  nse  of  in  connection 
wttli  that  undertaking  would  he  particularly  interesting ;  and  Mr.  Scan- 
Ian  will  fe«l  obliged  if  you  will  procure  and  forward  all  such  reports. 

I  am,  sir,  yonr  obedieut  servant, 
Hampden  Willis. 

From  the  Smithwitian  Inttitutionf  September  15, 1883,  to  the  Eon.  John 
Davit,  Acting  Secretary  of  State. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
tbe  11th  September,  inclosing  a  copy  of  a  dispatch  from  the  American 
minister  in  London,  covering  a  commnnication  from  the  colonial  sec- 
retary of  Cape  Colony,  in  reference  to  establishing  an  exchange  of  pnb- 
KcatioDS  between  the  United  States  and  that  colony. 

In  reply  I  beg  to  say  that  at  present  there  is  no  arrangement  by 
which  snch  small  colonies  of  Great  Britain  as  Gape  Colony  conld  be 
placed  on  the  list  of  exchanges  for  general  publications ;  but  I  think 
tiiere  will  be  no  difficulty  in  making  the  necessary  arrangements  with 
the  Joint  Library  Committee  of  Congress,  by  which  a  larger  edition  of 
the  more  important  publications  of  the  United  States  Government  eau 
be  placed  at  the  command  of  the  Smithsonian  Institution. 

By  a  reference  to  my  letter  of  a  few  weeks  past  yon  will  notice  that  I 
alladed  to  the  committee  as  now  having  authority  to  increase  the  edition 
of  public  docnmonts  for  foreign  exchanges.  Perhaps  60  more  sets  of  a 
portion  of  the  series  will  answer  e\'ery  purpose. 

I  shall  take  great  pleasure  in  conferring  with  Qie  Department  of 
Biati>,  after  my  return  to  Washington,  in  regard  to  this  subject. 

In  reference  to  your  suggestion  o^extending  the  system  of  govern- 
ment exchanges,  I  may  remark  that  at  present  Canada,  New  South 
Wales,  New  Zealand,  Queensland,  South  Australia,  Tasmania,  and  Tic- 
toria,  are  alt  in  the  first  class  of  exchanges;  receiving  a  full  set  of 
everything  we  have  to  famish,  and  supplying  a  corresponding  series  in 
retam,  for  the  benefit  of  the  Library  of  Congress. 

Very  respectfully,  yonr  obedient  servant, 
Spbnoeb  p.  Baxrd, 

From  Ae  PuUie  Lihrar^,  etc.,  of  Vtetoria,  Sfelboume,  Ifovember  10,  1882, 
to  the  Smithsonian  Institution, 
Bra:  I  Lave  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  Ist  July,  1883,  and  in  reply  to  inform  yon  that  X  have  this  day  for- 
warded to  yon  through  our  London  agent,  the  agent-general  for  Victoria, 
a  copy  of  the  Victorian  Parliamentary  Papers  for  the  sessions  1877, 1878, 
1881. 
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Theee  papers  will,  io  future,  be  regularly  sent  yoa  at  the  end  of 
each  set-sion  of  PnrliameDt. 

Witb  reganl  to  your  cteaire  for  additional  oopiea  of  docamerite  relat- 
ing to  the  civil  anil  natural  history  of  the  colony,  I  have  to  Ktate  that 
every  effort  will  be  made  by  the  trustees  to  comply  witb  your  request. 
At  present  a  scheme  for  placing  the  disposal  of  Governiueut  publications 
in  tbe  bands  of  the  trustees  is  under  the  coasideratioa  of  the  Qovem- 
nieut,  aod  as  soon  as  tbe  subject  has  been  dealt  with  by  tbe  ministry  I 
shall  be  in  a  position  to  announce  to  yon  more  definitely  the  inteations 
of  the  trustees. 

I  may  add  that  I  am  also  forwarding  copies  of  our  Parliamentary 
Papers,  (L)  to  the  Boston  Public  Library,  (2)  to  the  £few  York  State 
Library,  (3)  to  the  Mercantile  Library  Association  San  Francisco,  and 
that  I  shall  be  glad  to  know  whether  it  is  your  wish  that  works  intended 
fur  these  or  other  American  institutions  ahoald  be  forwarded  to  yon  for 
registration,  or  whether  any  notiflcation  of  their  presentation  should  be 
made  to  the  Smithsonian  Institution. 

I  have  the  honor  to  be,  sir,  yoor  obedient  servant, 
T.  F.  Bbidb, 

Librarian. 

Report  on  the  International  0<»^erence  on  Exehanget,  Md  at  BrutaeU,  Bel- 
gium, ON  the  lOth  of  April,  1883. 

During  tbe  months  of  August  and  September,  1875,  an  Tnternational 
Congress  of  Geographical  Sciences  wns  held  at  Pat  is,  consisting  of  sev- 
eral hundred  delegates  from  all  parts  of  the  globe.  A  prominent  result 
of  this  conference  wns  a  unauimous  resolution  to  enlist  tbe  co-operation 
of  the  respective  GovemmeDts  there  represented  in  securing  the  free 
interchange  of  ofBcial  and  other  publications,  in  accordance  with  a 
proposed  plan  for  the  international  exchange  of  scientific  publications 
to  be  submitted  to  the  contracting  powers. 

A  number  of  Governments  having  expressed  their  adherence  to  the 
jiroject,  bureaus  were  estabUshed  for  the  purpose  indicated. 

In  1877  and  again  in  August,  1880,  conferences  took  place  in  Brussels, 
and  after  an  experience  of  some  six  years  a  new  conferehoe  was  invited 
to  assemble  in  Brussels  on  the  10th  of  April,  1883,  and  the  proceedings 
of  this  conference  and  the  correspondence  attending  it  are  here  pre- 
sented: 

From  the  Department  of  Staie,  January  10, 1883,  to  the  Smithtomian  In- 
ttitution. 
Sir:  I  beg  to  inclose  to  you  herewith,  for  your  information  and  eon- 
sideration,  a  copy  of  a  note  received  fh>m  Mr.  Bounder  de  Melsbroetdc, 
the  Belgian  minister,  dated  the  14th  ultimo,  on  the  subject  of  interna- 
tional exchanges,  and  a  draft  of  a  convention  calculated  to  accomplish 
that  end. 

I  am,  sir,  your  obedieut  servant, 
Faw%  T.  FKBLutaHDyssK. 

r     ,    .;   X  ■otitic 
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{ItN^oture.) — From  the  Belgian  Minister,  Washington,  December  14, 1882, 
to  the  Department  of  State, 

U  r.  Seobbtaby  of  State  :  Tbe  delegates  of  various  European  statea 
met  >it  Brussels  in  tbe  month  of  Angnst,  188^,  for  the  purpose  of  did- 
cossing  qnestioDS  relative  to  the  ayslem  of  iaternatiooal  exchanges  of 
•dentiflc  and  literary  docunients  and  paliUcations. 

Belginin,  Aostria,  Denmark,  Spain,  Fniuce,  Italy,  Portugal,  Bu:!iNia, 
and  Sweden  vere  represented  at  that  conference. 

The  provisional  airangemeut  then  made  has  since  been  converted 
into  s  draft  of  a  couveotion,  one  of  the  articles  of  which  reserves  the 
privH^e  of  adhesion  to  all  countries. 

BradI,  Spain,  Italy,  and  Portugal  have  agreed  to  this  draft  of  a  con- 
veutioa.  France  has  proposed  some  amendioeDts  to  it,  which  appear 
to  be  calculated  to  facilitate  its  adoption.  Austria-Hnngary  has  ex 
preaocd  no  opinion,  either  one  way  or  the  other. 

Belgium  intends  to  propose  the  addition  of  an  article,  to  which  refer- 
eooe  will  be  made  hereafter.  Uoder  these  circumstances,  imd  in  view 
of  the  small  number  of  adherents  to  the  draft  in  question,  my  Govern- 
ment thinks  it  desirable  to  submit  alt  the  a^raugement^,  with  regard 
to  which  an  agreement  might  be  reached,  to  a  re-examtnatioD  in  com- 

■00. 

Other  oountries,  perhaps,  are  unable  to  execute  the  cluises  drafted 
IB  1880,  and  it  may  be  that  other  8tat«8  desire  the  adoption  of  modifi- 
catjons  which  are  esseutial  to  the  establishmeut  of  tlirir  exchange 
service.  It  is,  contieqiiently,  inclitied  to  think  that,  without  radically 
changing  the  projected  arrangements,  it  might  be  well  to  seek  to  render 
it  more  easy  of  adoption  by  relaxing  certain  stipulations,  which  might 
be  thoaght  vigorous. 

It  is  not  probable  that  any  goveniment  desirous  of  the  attainment  of 
s  beneficial  result  would  refuse  to  send  delegates  to  Brussels  to  take 
part  in  discossiona  of  the  text  of  the  convcntiou  to  be  definitively  cod- 
clnded  by  those  couDtries  which  feel  interested  in  the  estabUahment 
of  a  system  of  international  exchanges.  These  discussions  wonid  enable 
the  delegates  to  form  a  correct  idea  of  the  object  had  in  view  by  tbe 
contracting  states. 

Tbey  wonld  call  forth  ezplanations  relative  to  the  arrangements  to 
be  made,  and  would  probably  pave  the  way  to  additional  accessions. 

Bepoi  ts  on  the  proceedings  of  these  delegates  would  be  submitted  by 
them  to  their  respective  Oovenimenta,  and  a  day  would  then  be  fixed 
for  the  meeting  of  the  conference  which  wonld  be  charged  with  the  con- 
clnsion  of  the  final  arrangement. 

My  Government  has,  therefore,  iustmcted  me  to  invite  the  Oovern- 
ment  of  tbe  CTnited  States  of  America,  if  the  foregoing  considerations 
meet  its  approval,  to  take  part  in  another  conference  at  Brosscls  of 
ipermns  who  are  fiuniliar  with  questions  connected  with  intemadonal 
exchanges. 
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It  ia  proposed  that  this  coofereoce  sliall  meet  on  the  lOtb  of  April, 
1883,  aJDce  that  date  seems  best  to  salt  the  conTeDieuce  of  the  states 
interested. 

To  tlie  end  that  your  exceUenoy  may  be  pleased  to  take  immediate 
cognizance  of  the  modifications,  and  to  give  beforehand  the  necessary 
instructions  to  the  delegates  whom  yon  may  be  pleased  to  designate,  I 
have  the  honor  herewith  to  transmit  to  yon  the  original  text  of  the 
draft  of  aconventioo  (Incloaiin''  A),  the  same  draft  with  the  amendmentfi 
proposed  by  Fraoce  (loclosiire  B),  and  finally  the  arrangements,  together 
with  the  one  whose  adoption  ia  asked  for  by  Belgium  [article  to  of  the 
draft  marked  C|.     It  reads  as  follows: 

"The  Governments  concerned  agree,  moreover,  to  transmit  to  the 
legislative  chambers  of  each  cootractiog  stAte,  witbont  the  intervention 
of  the  exchange  bureaus,  one  copy  f  two  copies]  of  their  ofBcial  newspaper 
and  of  their  annals  and  parliamentary'  docnments." 

The  Belgian  Government  does  not  anticipate  the  least  oppositioD  to 
this  proposal.  All  countries  are  interested  lu  the  prompt  transmission 
of  official  documents  and  the  reports  of  parliamentary  debates. 

I  think  it  proper  for  me  to  add  that  my  Belgian  colleagues  at  Berlin, 
Berne,  Bachaiest^  The  Hague,  Lisbon,  London,  Uadrid,  Paris,  Bio  de 
Janeiro,  Borne,  St.  Petersburg,  Stockholm,  and  Vienna,  have  likewise 
received  instruction  to  address  invitations  to  the  conference  of  April 
10  to  the  Government  to  which  they  are  respectively  accredited. 

I  tmst  that  your  excellency  will  favorably  receive  the  invitation 
which  I  hereby  have  the  honor  to  address  yon,  and  !  will  thank  yoo  to 
faror  me  with  a  reply. 

I  gladly  avail  myself  of  this  occasion  to  renew  to  your  excellency  the 
assurances  of  my  highest  consideration. 

D£  Bounder  db  Mblsbboeok. 

[/itcIo«itr«. — A.] 

His  Mfgesty  the  King  of  the  Belgians,  His  Majesty  the  Emperor  of 
Austria,  King  of  Bohemia  and  Apostolic  King  of  Hnngary,  His  Maj- 
esty the  King  of  Denmark,  His  Majesty  the  King  of  Spain,  the  Presi- 
dent of  the  French  Uepubltc,  His  M^esty  the  King  of  Italy,  His  Maj- 
est^y  the  King  of  Portugal  and  the  Algarves,  His  Majesty  the  Emperor 
of  all  the  Bussias,  His  Majesty  the  King  of  Sweden  and  Norway,  desir- 
ing to  establish  on  the  basis  adopted  by  the  Brussels  conference,  a  sys- 
tf  m  of  international  exchanges  for  the  ofBcial  documents,  and  for  the 
scientific  and  literary  publications  of  their  respective  states,  have  ap- 
pointed as  the  plenipotentiaries,  to  wit : *  who,  having  exhibited- 

to  each  other  their  fliU  powers,  which  were  found  to  be  in  good  and 
due  form,  have  agreed  apon  the  following  articles: 

'  Nbdim  of  delegates  omitted. 
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A.  nxt  adopted. 

Abtiolb  1.  A  bareao  haviog 
chai^  of  the  excbaoge  een-ice 
shall  be  estAblisbed  io  each  of  the 
conbactiDg  states. 

Abt.  2.  The  voDtraoting  Btat«8 
agree  to  exchange  the  following 
pablicationa : 

1.  Parliamentary  and  executive 
docaments  published  by  them. 

2.  Works  issued  by  order  and  at 
the  expense  of  or  with  the  aid  of  a 
mbsidy  from  the  Governments. 

3.  Piiblications  issued  by  acade- 
mies or  learned  societies,  universi- 
ties, and  schools,  so  far  as  it  may 
be  in  the  power  of  the  Govern- 
ments to  procure  tbem. 

Abt.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete 
as  possible,  of  the  publications 
that  it  maybe  able  to  furnish  to 
the  contracting  states. 


AET.  4.  During  the  first  qaarter 
of  each  year  each  bureau  sliall 
publish  a  report  of  the  progress  of 
the  service  and  of  the  resnlts  ac- 
complished in  the  course  of  the 
|Hv<^ing  year.  This  report  shall 
contain  all  necessary  corrections 
and  addidons  to  the  list  meutiooed 
in  Art.  3. 

Abt.  5.  Exchange  bureaus  shall 
wrange  with  each  other  as  to  the 
number  of  copies  which,  in  certain 
cases,  may  be  asked  for  aud  fur- 
nisbed. 

Abt.  6.  The  excfannge  bureans 
diall  arrange  among  themselves 
with  regard  to  the  method  of  trans- 
mitting the  various  puhli cations.' 

Abt.  7.  The  documents  shall  be 
traosmitted  directly  from  bureau 
to  bor^aa.  Uniform  models  and 
forms  shall  be  adopted  for  lists  of 
Uie  oooteots  of  boxes,  and  for  all 
execntive  communications,  re- 
qne8t«,  acknowledgment  of  receipt, 
Ac 

Abt.  S.  When  docaments  are 
to  be  sent  abroad,  each  state  agrees 
to  pay  the  expenses  of  packing  and 


B.  Modijieations  proposed. 


Art.  2.  The  contracting  states 
agree  to  exchange  the  following 
publications : 

2.  Works  issned  by  order  and  at 
the  expense  of  the  Governments. 


Abt.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
possible,  of  the  publications  that  it 
may  be  able  to  furnish  to  the  con- 
tracting states. 

This  list  shall  be  corrected  and 
completed  each  year  and  addressed 
to  all  the  exchange  bareans. 


Abtioles  3  and  4  nrecombined 
in  one,  and  Article  5  thas  becomes  . 
Article  4. 


Abt.  6  becomes  Article  6. 


Aet.  7  becomes  Article  6. 


Aet.  8  becomes  Article  7. 
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transpOFtatioQ  to  tlie  place  of  des- 
tiDatioD,  and,  when  the  docaments 
are  to  be  sent  tooouotries  lying  be- 
yond tbe  sea,  to  pay  sncb  expenses 
to  tbe  port  wbere  tbey  are  to  be 
discharged. 

ABT..9.  Tbe  exchange  bareuns 
may,  anofflciall.v,  serve  as  inedi- 
ums  between  the  learned  societies 
of  the  contracting  stHtes  (or  the 
reception  and  transmission  of  tbe 
publications  of  the  said  societies. 


Art.  10.  These  provisions  me 
applicable  to  none  but  docnmcnts 
and  works  published  at  or  siibse- 
quent  to  the  date  of  this  conven- 
tion. It  is,  uevertboleSR,  desirable 
that  the  contracting  Rtates  should 
endeavor  to  procure  the  precediiig 
series  ofvolamea,  so  that  a  com- 
plete copy  of  each  collection  maybe 
in  at  least  one  library  in  each  3tate. 

Abt.  11.  States  that  bave  tiot 
taken  part  in  tliis  conveulion  shall 
bave  tbe  privilege  of  adhering 
thereto  whenever  they  may  express 
a  desire  to  do  so. 

Notice  shall  be  gi^en  of  such 
adhesion,  through  diplomatic cbau- 
nets,  to  the  Belgian  Government 
and  by  that  OovertimftQt  to  all  tbe 
signatory  states. 

Art.  12.  This  convention  shall 
be  ratified,  iind  the  ratiflcution 
shall  be  exchanged  at  Brossels,  as 
soon  as  possible.  It  is  cnnclnded 
for  t<*i)  years,  reckoned  from  the 
day  ut  the  exchange  of  the  rati&- 
catiou,  iind  shall  continue  to  exist 
titter  tU:it  lime  until  one  of  the 
Governments  shall  have  declared, 
six  months  beforehand,  that  it  de- 
sires the  cessgijou  of  its  effects. 


Abt.  a,  f  1.  The  exchuig«  ba- 

reaus  may,  unofficially,  serve  as 
mediums  between  tbe  parliaments, 
tbe  Government  departments,  and 
the  learned  societies  of  tbe  con- 
tracting states  for  the  reception 
and  transmission  of  their  publica- 
tions. 

§  2.  It  shall,  however,  be  under- 
stood that,  on  these  occasions,  tlie 
functions  of  the  exchange  ba- 
reans  shall  be  confined  to  the  free 
transmission  of  the  works  ex- 
changed, and  that  these  bureaus 
shall  in  no  wise  take  tbe  initiative 
in  bnngtngAbouttbeestablJshmeBt 
of  such  relations  between  foreign 
parliaments,  govemiuental  de[>ait- 
ments.  and  learned  societies. 

Art.  10  becomes  Article  9. 


Art.  11  becomes  Article  10. 


Abt.  12  becomes  Article  U. 
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ITbe  draft  raftirred  to  iu  Mr.  de  Bounder  de  Mclsbroeek'8  tetter  as  in- 
closare  C,  differs  from  the  adopted  text  in  the  following  respect: 

After  Article  3  the  following  words  areiuserted:  "This  list  shall  be 
eorrected  aiid  completed  each  year  and  regnlarly  addressed  to  all  the 
exchange  bureans." 

Article  4  of  the  adopted  text  is  omitted. 

Article  5  of  the  adopted  text  becomes  Article  4  of  this  draft,  and  a 
Bimilar  change  h*  made  in  each  article  (i.  e.,  its  numbers  diminished  b; 
one)  Dp  to  Article  10,  which  is  a  new  article  added  in  this  dratu 

Article  9  of  the  adopt«d  text  becomes  Article  S  of  this  draft. 

It  is  here  divided  into  two  sections,  and  is  Identical  with  Article  8  of 
the  modifled  text  given  in  parallel  columns  with  that  adopted. 

Artiole  10  of  the  adopted  text  becomes  Article  9  of  this  drafL 

Article  10  of  this  draft  is,  as  above  otated,  an  entirely  new  one,  and 
reads  as  follows : 

Article  10.  The  Governments  concerned  agree,  moreover,  to  transmit 
to  the  legislative  cbamberti  of  each  contracting  state,  without  the  in- 
tervention of  t^e  exchange  bareans  one  copy  [two  copies]  of  their  official 
newspaper  and  of  their  annals  and  parliamentary  docameuts. 

Article«  11  and  12  of  this  draft  are  identical  with  Articles  11  and  12 
of  the  adopted  text] 

fnm  tMe  SmitMwnim  Inatitutum,  Feitruarg  27,  1883,  to  the  Secretary  of 
Slate.    • 

Sib  :  Toor  letter  of  January  10,  inclosing  a  commanication  from  the 
Belgian  minister  in  Washington,  was  duly  received,  bat  I  have  delayed 
u  answer  in  order  to  give  a  carefal  consideration  to  the  varions  quea- 
lioos  involved. 

The  proposition  to  have  a  conference  of  official  delegates  at  Brussels 
on  the  10th  of  April  next  is,  of  course,  a  practical  one;  but,  on  ite  ac- 
ceptance by  the  United  States,  it  will  be  necessary  to  determine  whether 
the  American  minister  in  Belgium  or  some  otherofficial  of  the  State  De- 
partment in  Europe  can  be  charged  with  the  duty,  or  whether  it  will  be 
expedient  to  send  some  one  from  Washington  who  has  had  a  thorough 
practical  acquaintance  with  the  system  now  in  operation  by  the  Smith- 
sonian Institution  and  who  can  point  out  any  technical  difficulties  or  in- 
coovenieDces.  Perhaps,  in  any  event,  such  agent  shouhl  be  on  hand  to 
Bake  the  oeoeesary  explanations  and  suggestions. 

Mr.  George  H.  Boehmer,  the  author  of  the  report  of  the  Institution 
to  (be  Department  on  this  very  subject,  conld  be  spared  for  this  pnr- 
poae;  bat  the  cost  of  his  mission  could  not  conveniently  be  defrayed 
from  the  ftiuds  of  the  Institution,  or  from  the  appropriations  of  Oon- 
gKM  for  the  purpose  of  international  exchanges.  Whether  the  State 
Department  has  the  means  at  its  command  to  send  him,  or  whether  it 
will  be  expedient  to  aak  for  a  moderate  appropriation  of  say  (500  is  for 
jvQ  to  decide. 
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There  in  uotliiug  among  Ihv  details  agreed  upon  at  the  conventions 
of  1877  und  of  1880  difleriug  materially  from  the  practice  of  the  Smitta- 
aoniun  fiyHt«m  so  far  as  the  purely  goverDmental  exchange  ia  concerned ; 
bat  in  the  interchange  of  publications  between  the  learned  bodies  of 
tbe  two  countries,  respectively,  there  is  a  decided  diflereuce.  The  Smith- 
sonian Institution  aims  at  establishing  direct  relationships — parcels  for 
foreign  societies  and  institutions  being  seut  to  us  addressed  by  the  do- 
nors and  the  Insdtutiuu  simply  charging  itself  with  securing  their  sate 
delivery  abroad — while  the  foreign  exchange  agencies,  on  theotber  hand, 
ass  ume  also  the  resiwusibility  of  delivering  uuaddressed  pitckagea  to 
such  societies  as  they  deem  suitable.  While  tbe  Smithsonian  Instita- 
tioD  has  at  times  performed  this  latter  service,  on  special  request,  it 
nevertheless  endeavors  to  establish  direct  relations  between  douor  and 
recipient,  confining  itself,  as  far  as  possible,  to  the  work  of  a  carrier. 
This  method  is,  I  think,  very  much  tbe  better  of  the  two. 

Permit  me  to  inquire  whether  the  wording  of  Article  8  has  been  cor- 
rectly rendered  in  the  translation,  so  far  as  tbe  use  of  the  word  '*  post** 
near  tbe  end  is  concerned  I  If  this  be  port  it  will  be  in  strict  accord- 
ance with  the  practice  and  preference  of  the  Smithsonian  Institution. 
In  the  entire  inability  to  follow  a  package  across  the  water  to  its  ulti- 
mate destination,  we  deliver  the  same  either  at  New  York  or  at  the  cor- 
respondiug  port  in  Europe,  and  expect  to  be  responsible  for  charges  only 
from  the  oppodite  port,  or  from  New  York,  as  may  be  agreed  upon. 

I  may  say,  in  conclusion,  that  tbe  system  of  governmental  exchange 
does  not  work  as  satisfactorily  as  where  we  have  our  own  agents  in  the 
respective  countries,  and  it  is  extremely  difficult  to  induce  Government 
officials  to  take  the  necessary  pains  to  see  that  packages  addressed  to 
'  minor  institutions  or  to  individuals  reach  their  destination.  Book- 
sellers, who  have  usually  served  as  our  agents,  attend  to  this  matter 
much  more  carefully. 

I  inclose  an  ariicle  prepared  by  Mr.  Boehmor,  showing  the  pamllel- 
ism  in  the  letter  of  the  Belgian  minister  and  the  practice  of  the  Smith- 
sonian Institution,  together  with  a  geueral  brief  of  the  Smithsonian  plan. 
For  full  details  I  would  refer  to  tbe  report  of  tbe  Smithsonian  Institu- 
tion on  I  his  subject  matle  to  the  Department  of  State  some  months  ago. 
■  Very  resi)ecti'ully,  your  obe<)ient  servaiit, 
Spenckr  F.  Baibd. 

Compari»on  of  proposed  and  Smithsonian  9t/$tems. 

ABTICLEB     AOKBED     UPON     BY     BIIUSSELS  '    WORK     DONE    BY    1 


Article  1.  A  bureau  having.  Tbe  establishment  of  the  Smith- 
cbarge  of  the  exchange  service  sonian  exchange  service  is  fully  ex- 
shall  be  establisbed  in  each  of  the  I  plained  in  the  "History  of  the 
contracting  st«te^.  Smithsonian  Exchanges." 
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A&T.  2.  The  contracting  states 
Agree  to  exchange  the  following 
poblications : 

1.  Parliamentary  and  executive 
docnmeuts  pnblisbed  by  them. 

2.  Works  issued  by  order  and 
the  expense  of  or  witb  the  aid  of  a 
sabsidy  from  the  Governments. 

3.  Pablications  issued  by  acade- 
raien  ut  learned  societies,  universi- 
ties, aod  schools,  so  far  as  may  be 
in  die  power  of  the  Qoveruments 
to  procDre  them. 

ABT.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  ns 
possible,  of  the  publications  that  it 
may  be  able  to  famish  to  the  con- 
ttacCing  states. 

Akt.  4.  During  the  first  quarter 
of  each  yeareach  bureau  shall  pub- 
lish a  report  of  the  progress  of  the 
service  and  of  the  results  iiccom- 
plisbed  in  the  course  of  the  preced- 
ing year.  This  report  shall  contain 
all  necessary  coirections  and  addi- 
tioud  to  the  list  meutioued  iir  Arti- 
cle 3. 

This  list  shall  be  corrected  and 
completed  each  year  and  addressed 
to  all  the  exchange  bureaus. 

Abt.  5.  The  exchange  bureaus 
shall  arrange  with  each  other  as  to 
the  number  of  copies  which  in  cer- 
tain vajses  may  be  asked  for  and 
famished. 

Aet.  G.  The  exchange  bureaus 
»hall  arrange  among  tliemselves 
witb  regard  to  the  uietbotUof  trauH- 
tuitting  the  various  publications. 


Abt.  7.  The  documents  shall  bo 
tr.ui8tDitted  directly  from  bureau 
10  buTean.  Uniform  models  and 
form*  i^all  be  adopted  for  lists  of 
ibe  eoDtents  of  boxes  and  for  all 
exraative  communications,  re- 
quests, ack  nowledgmentof  receipts, 

Abt.S.  Whenever  documents  are 
to  be  Milt  abroad,  each  State  agrees 
In  pay  the  vx|iense  of  packing  aod 
tivuspunatiun  to  the  place  of  des- 
linatioa,  and,  wheu  the  documents 
are  to  be  sent  to  countries  lying  be- 
yond the  sea,  to  pay  such  expenses 
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The  Smithsonian  Institution  dis- 
tributes (see  act  of  Congress  March 
2, 1867). 

The  ofBcial  documents  printed 
by  either  bouse  of  Congress  and 
delivered  by  the  Public  Printer  in 
fifty  copies. 

3.  Publications  of  societies,  &c., 
axe  obtained  by  the  Smithsonian 
Institutiou  at  the  request  of  foreign 
correspondents. 

Such  a  list  forms  a  part  of  the 
annual  report  of  the  clerk  in  chivrge 
of  exchanges  submitted  to  the  Sec- 
retary of  the  Smithsonian  Institu- 
tiou at  the  close  of  each  year. 

This  is  also  given  in  the  statis- 
tics of  the  exchaQge»  appended  to 
the  Secretarj'a  annual  report. 


Of  the  50  copies  supplied  by  Con- 
gress to  the  Smithsonian  Institu- 
tion only  8  are  noassigned. 


Themethod  adopted  by  theSmith- 
sonian  Institution  is  to  transmit 
whenever  a  sufficient  number  of 
bookti  have  aci;uiiiulated  to  fill  one 
regulation '-size"  case  for  each  Gov- 
ernment. 

This  method  has  beeu  adopted 
by  the  Smithsonian  Institution 
since  the  first  establishment  of  ex- 
change bureaus  (in  Paris,  France, 
in  1876)  resultiug  from  the  Geo- 
graphical Congress  in  August  and 
September,  1875. 

The  Smithsonian  Institutiou  pays 
thcexpeuses  of  packing,  &c.,  and 
delivers  the  boxes  free  of  charge  to  ' 
the  representative  (generally  the 
consuls)  of  the  respective  Govern- 
ment at  any  seaport  in  the  country, 
while  the  rcturus  are  to  be  deliv- 
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ered  to  the  regularly  :ip)toiiitMl 
ageots  of  the  Smitbsoiiiiin  I  ustitti- 
tion  located  in  the  Hevernl<H>iiri  tries. 
This  constituted  the  most  iiii|tor- 
tant  braiicbof  tfaeSiuithsoiiiiiii  ulc- 
erations. Suieutiflc  produntions 
are  distribated  throughont  the 
world  so  as  to  secure  for  tlifui  a 
greater  circulation  tban  could  be 
obtained  in  any  other  way. 


to  the  port  where  they  are  to  be 
discliarKed. 

4-BT.  9.  The  exchange  bureaus 
may,  unofBcially,  serve  aa  niediums 
between  the  learned  societies  of  the 
contracting  states  for  the  recep- 
tion and  ttansmissiuit  of  the  pub- 
lications of  tlie  said  societies. 

It  shall  be  understood  that  on 
These  occasions  the  functions  of  the 
exchange  bureaus  shall  beconfined 
to  thefrce  transmission  uf  the  works 
exchanged,  and  that  the  bureaus 
shall  in  no  wise  take  the  iuitiative 
inbriugiugiibouttheBstablishraeDt 
of  Bucb  relations  between  foreign 
Parliaments,  governmeutal  depMt- 
meuts,  and  learned  societies. 

Art.  10.  These  provisions  lire  ap- 
plicable to  none  hut  documents  and 
works  publisbed  at  or  subsequently 
to  the  date  of  this  convention.  It 
is  Deverthcless  desirable  that  the 
eontrectiug  srates  should  endeavor 
to  procure  the  preceding  series  or 
volumes,  so  that  a  complete  copy 
ofeach  collection  may  bein  at  least 
oue  library  iu  each  state. 

Art.  II.  States  that  have  not 
taken  part  iu  this  convention  shall 
have  the  privilege  of  adhering 
thereto  whenever  tbey  may  express 
u  desire  to  do  so.  Notice  shall  be 
given  of  such  adhesions  through 
diplomaticchannelstothe  Belgian 
Goverumeut,  and  by  that  Govern- 
ment to  all  the  signatory  states. 

Art.  12.  The  convention  shall  bo 
ratified  and  the  ratifications  shall 
be  exchanged  at  Brussels  as  soon 
us  possible.  It  is  concluded  for  ten 
years,  reukoned  from  the  day  of  the 
ratification,  and  it  shall  continue 
to  exist  after  that  time  until  one  of 
the  Goverumeuts  shall  have  de- 
clared, six  mouths  beforehand,  that 
it  desires  the  cessation  of  its  eSiocta. 


Detailg  of  Smithsonian  Sxohange  OpenUiotu. 

[1.  A  list  of  the  addresses  and  a  statement  of  the  contents  of  each 
sending  is  to  be  mailed  to  the  Smithsooiau  laetitutioQ  at  or  before  the 
time  of  tranamission. 


T)ie  complete  collection  of  official 
publications,  which  the  Smithson- 
ian Institution  distributes  uuder 
the  system  of  international  ex- 
changes comprises  17  boxes  of about 
26u  popnds  each,  to  the  set,  and  ia- 
clndea  all  the  Government  docu- 
ments issued  between  the  year  1867 
and  the  present  time. 


REPOBT   ON   EXCHANGES.  129 

2.  The  packages  moat  be  enveloped  in  stout  paper  and  spcnrely  pasted 
or  tied  with  strong  twine;  they  must  be  legibly  addressed  Hud  indorsed 
Titb  the  name  of  tbetiender;  they  must  not  exceed  one-half  of  one 
cubic  foot'eacb  in  bulk ;  they  must  have  no  inclosures  of  letters;  they 
mast  contain  a  blank  acknowledgment  to  be  signed  an<l  returned  by  the 
party  addressed,  and  mnst  be  delivered  to  the  Buiithsonian  Inatitntion 
free  of  expense. 

3.  On  arrival  of  exchanges  for  transmission,  the  parcels  are  compared 
vith  the  list  of  addresses,  and,  if  found  correct,  acknowledgment  is 
mailed  to  the  sender  and  each  entire  sending  entered  as  a  single  trans- 
actioii  in  the  book  of  incoming  exchanges. 

4.  The  addresses  in  the  invoices  and  on  the  parcels  are  then  provided 
vith  the  numbers  corresponding  to  those  iti  the  "  List  of  Foreign  Cor- 
respondents "  and  the  consignees  charged  with  tlie  parcels  on  their  ac- 
coQut,  which  are  kept  in  this  office  in  the  form  of  a  card  catalogue. 

5.  The  packages  are  then  laid  away  in  bins,  each  representing  a  cer- 
tain city  or  cities  or  a  part  of  them  in  any  given  country. 

ft.  When  a  sufficient  number  of  parcels  have  accumulated  tojustifya 
Bending  to  any  country,  invoices  are  made  np  from  the  card  catalogue 
of  all  parcels  for  any  one  society  ;  this  is  inclosed  in  an  euvelope  and 
wnt  by  mail  to  the  consignee.  This  invoice  is  the  notification  of  the 
seeding  and  enables  the  consignee  to  correspond  with  the  agent  of  the 
Smithsonian  InstitutioD  in  his  country  reganliug  the  final  dispoeition 
of  liis  package. 

T.  While  the  invoices  ar«  being  made  out,  the  accumulations  are  taken 
from  the  bins  and  all  the  parcels  for  any  one  society,  after  being  com- 
pared with  the  invoice,  are  wrapped  in  one  or  more  bundles. 

a.  All  the  bundles  for  one  country  are  then  packed  in  boxes  of  uni- 
form, or  nearly  nuiforin,  size,  the  lids  fastened  with  ten  screws  and  the 
boxes  addressed  to  the  agent  of  the  Smithsonian  Institution  in  that 
wnntry. 

9.  The  shipment  is  made  tbrongh  local  express  and  railroad  flight 
to  the  shipping  agent  at  any  given  seaport,  receipts  being  taken  from 
the  respective  carriers. 

10.  The  shipping  agent  forwarding  the  cases  mails  one  bill  of  lading 
directly  to  the  agent  and  duplicate  copies  to  the  Smithsonian  Institn- 
doD,  which  retains  one  copy  and  mails  the  other  to  the  agent. 

U.  The  agent  distributes  the  parcels  in  accordance  with  the  instruc- 
tions recfivcd  from  the  restHJctive  consignees,  taking  for  them  receipts, 
vbich  he  forwards  to  the  Institution.] 

FrvM  the  Department  of  Slate,  May  15, 1883,  to  the  Smithsonian  Institu- 
tion. 
SiK :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 
pviug  the  results  of  the  Brussels  conference  on  international  exchanges, 
H.  Mia.  69 9 
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also,  its  original  luclosnres,  and  have  to  ask  for  an  expreasiou  of  your 
viewa  in  the  premises,  aud  especially  as  to  the  Belgian  proposals.  [In- 
closare  9.] 

I  am,  sir,  yonr  obedient  servant, 
John  Dattb, 
Acting  Secretary. 

(Inclosvre.) — From  tke  Legation  of  tite  United  States,  Brussels,  April  24, 
1883,  to  the  Secretary  of  State. 

Sib  :  Beferring  to  yonr  Instruction  Xo.  26,  and  to  my  dispatches  106 
and  107, 1  have  the  honor  to  inclose  herewith  a  copy  and  translation  of 
a  note  from  the  Belgian  Government  of  the  4th  instant,  respecting  the 
conference  to  draft  a  convention  to  regnlate  tlie  international  exchanges 
of  ofBcial  documents,  and  scientific  and  literary  publications. 

Immediately  upon  the  receipt  of  the  pamphlet, "  History  of  the  Smith- 
sonian Exchanges,"  I  commenced  a  careful  examination  of  the  qoestion 
to  be  discussed  at  the  conference. 

Tbe  letter  from  the  Secretary  of  the  Smithsonian  Institution  to  yon  of 
February  27  last,  and  its  aecompaniment,  with  the  pamphlet  above  men- 
tioned, c<}U8tituted  my  instructions. 

On  studying  the  comparison  made  by  Mr.  Boehmer  between  the  arti- 
cles agreed  upon  in  1880  at  Brussels,  and  tbe  vork  done  by  tbe  Smith- 
sonian Institution  in  regard  to  the  exchanges,  I  found  the  priuctx>al  di-' 
vergence  to  be  in  reference  to  article  8.  The  provisions  of  that  article 
are  thus  stated  by  him :  "  When  documents  are  to  be  sent  abroad  each 
State  agrees  to  pay  the  expenses  of  packing  aud  transportation  to  the 
place  of  destination,  and,  when  tbe  documents  are  to  be  sent  to  coun- 
tries lying  beyond  the  sea,  to  pay  such  exi>enHes  to  the  port  where  they 
are  to  be  discharged."  There  is  no  disagreement  as  to  the  cost  of  pack- 
ing, but  merely  as  to  the  transportation  by  and  beyond  the  sea.  The 
Smithsonian's  rule  being  *'  to  pay  the  expenses  of  packing,  &c.,  and  to 
deliver  the  boxes  free  of  charge  to  the  representative  (generally  the 
consul)  of  tbe  respective  Governments  at  any  seaport  in  the  United 
States,  while  the  returns  are  to  be  delivered  to  the  regularly  ap- 
pointed agents  of  the  Smithsonian  Institution  located  in  the  several 
countries." 

Under  the  existing  generous  action  of  the  various  steamship  linea 
the  question  of  ocean  transportation  is  not  a  material  one,  hut  I  con- 
sidered that  I  should  endeavor  to  avoid  signing  a  draft  which,  if  rati- 
fied, would  bind  us  to  the  payment  of  the  ocean  t^ight,  even  if  we  re- 
ceived the  retnrp  exchanges  free  of  cost  in  our  own  ports. 

The  new  text  of  this  article,  which  becomes  article  6  in  tbe  present 
draft,  leaves  tbe  question  of  the  transportation  by  sea  a  matter  to  be 
fixed  by  special  arrangements.  This  will  permit  the  continuation  of 
the  method  pursued  by  the  Smithsonian  Institution. 

In  the  conference  the  countries  represented  were  the  United  States, 
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Aofitria-Hangary,  Belgium,  Brazil,  Fraace,  Italy,  Portugal,  Spain,  Rou- 
mauia,  Servia,  aud  Switzerland. 

It  may  not  b«  altogether  aninterestiiig  to  compare  them  as  to  extent 
of  territory  sod  population.  I  gather  the  following  from  the  Almanach 
de  Gotba : 


CDi(«d  si«t«t 

AnMriA-UoDgary. ... 

Btlniom 

Bnxil 

Fruice  (proper) 

Fnno:  (oolonies)  . . . 

Ila'y  (proper) 

Italy  (colonies) 

Ponog«l  (proper)... 
Portdgftl  (colouies)  . 

BoamaDm 

Sp»in  (proper) 

Spaio  (ootoDies) 

S»itiorl»Dd 


50,443,066 

a7,B69,S&4 
5,519,tM4 
10,IOp,391 
37.672,048 

30, 173,  aw 

9[',4Dy,4r.i 

1,193 
4,lr>0,3l5  I 
3,:t33,700  '. 


Total 24,ai4,835   a42.844,41>0 


The  tlevelopment  of  the  Bcienees  and  literatnreiuthereapeetive  conn- 
tries  and  tlie  automit  of  the  illiterate  ulasaea  would  doubtless  fnmish  a 
better  g>tuge  of  the  desirability  and  advantages  of  entering  into  a  con- 
vention of  tbia  nature,  but  in  the  absence  of  such  statistics  the  forego- 
ing wilt  not  be  altogether  useless. 

lu  addition  to  the  countries  represented  iu  the  conference,  Greece, 
Rniteia,  Sweden  and  Norway,  and  Uruguay  have  evinced  a  desire  to 
adhere  to  the  convention. 

The  same  statistics  concerning  them  are — 


Conntriea. 

kilometera. 

Populotion. 

TothB 

sqaarekilo- 
meter. 

g 

=.,68. 
5,016,0l!4 

775,997 
186,290 

1,979,40:1 

81,598.569 

li,  77-^,568 

4:18,245 

iama. 

ToMi ^ 

6,042,999 

90,788,805  1 

The  conference  met  under  the  presidency  of  Mr.  RolinJacqnemyns, 
the  Belgian  minister  of  the  interior,  on  the  10th  instant,  at  11  A.  u. 
The  president,  after  a  short  address,  declared  the  general  question  open 
for  debate,  whereupon  the  Swiss  delegate,  Mr.  Abt,  read  a  statement 
defining  the  position  of  Switzerland,  and  opposing  the  extensioo  of  the 
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obligation  to  eschangt^  other  tban  official  parliamentary  and  adminis- 
trative doeiimentH,  and  works  executed  by  order  of,  and  at  the  ezpeuae 
of,  tlie  contracting  states.  I  invite  particular  attention  to  tbia  doca- 
ment,  whicU  is  giveo  in  full  in  the  protocols  of  the  conference. 

Tbe  Austrian  delegate,  Mr.  de  Decby,  maintained  that  the  convention 
of  1880  would  not  affect  tbe  exchange  between  tbe  literary  and  soien- 
tiiic  societies. 

Mr,  (Jbarmes,  the  French  delegate,  maintained  that  while  tbe  ex- 
change of  otBcial  publications  should  be  rendered  obligatory,  tbe  ba- 
reaus  should  also  be  allowed  to  act  as  tbe  friendly  agente  for  effecting 
exchanges  between  the  learned  scientific  and  literary  societies  of  the 
different  couutries. 

Tbe  preKidcnt  agreed  with  Mr.  Cbarmes,  and  this  appeared  to  be  the 
seiine  of  the  conference.  ^Ir.  Alvin,  one  of  the  Belgian  delegation,  the 
venerable  bead  of  tbe  Royal  Library  of  Brnssels,  explained  bis  expe- 
rience of  the  working  of  the  exchanges.  As  the  Royal  Library  is  the 
regularly  appoint(.>d  agent  of  the  Smithsonian  Institntion,  bis  remarks 
have  a  special  interest.  Ho  mentioned  a  newly  created  reading-room 
for  periodical  literatnre.  attache<i  to  the  library,  where  1,100  or  1,200 
publications  are  accessible  to  the  public.  (I  regret  to  say  that  those 
of  the  Uuitetl  States  are  conspicuous  by  their  almost  total  absence.) 

Mr,  Alvin  expressed  the  hope  that  similar  reading-rooms  might  be 
established  in  all  the  great  centers  of  population  and  that  the  exchanges 
would  greatly  benefit  them. 

The  discussion  of  Article  1  was  then  begun,  Mr.  Cbarmes  (France) 
said  that  Article  I  prescribed  the  establishment  of  biu-e^us  of  exchange 
iu  each  contracting  state,  but  until  now  it  has  oot  been  carried  into 
effeit. 

The  president  called  attention  to  the  fact  that  until  now  there  was 
no  obligation,  and  suggested  that  we  should  cnrsorily  examine  tbe  con- 
dition of  affiiirs  in  the  respective  coantries.  Mr.  Alvin  said  that  bureaas 
hud  been  established  in  France,  iu  Bussia,  in  Italy,  and  in  Spain. 

Mr.  de  Villeneuve  (Brazil)  said  that  in  Brazil  there  was  a  bureau. 

Mr.  Ahiu  said  that  in  the  United  States  there  was  the  Smithsonian 
Institution,  but  that  as  it  was  not  an  official  bureau  it  did  not  folly 
answer  tbe  ends  that  tbe  conference  sought. 

Mr.  Vacaiesco  (Roumaniaj  said  that  in  Roumania  there  was  no 
bureau,  and  he  could  not  guarantee  the  establishment  of  one  until  the 
ratification  of  tbe  convention.  * 

I  said  that  in  the  United  States  the  Smithsonian  Institution  bad  an- 
dertaken  the  exchanges  of  Government  publications;  that  as  to  tlie 
other  publications  it  was  sometimes  difficult  to  obtain  tbem  from  tbe 
societies,  but  that  the  Institution  willingly  undertook  to  send  them  at 
the  request  of  the  learned  societies. 

That  Congress  had  placed  50  copies  of  tbe  official  publications  at  the 
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diipo«itioa  of  tlie  czcbangen,  and  that  but  eight  of  these  remained  un- 
diRtribnted. 

Hr.  Alviu  added  tbat  the  Smithsonian  also  dietribates  Enropeaa 
packages  in  Sort  hand  Sonth  America,  but  not  officially.  Article  1  waa 
then  adopted  without  alteration. 

Upon  the  discussion  of  Article  2  as  it  was  in  the  draft  of  1880,  there 
*w  a  coDJnnction  of  obligatory  stipulations  with  a  cootiogeut  stipula- 
tiOQ.  In  the  present  draft  this  is  avoided  by  the  unauinions  omission 
of  Hie  last  paragraph. 

Tbe  words,  <*  with  the  aid  of  a  subsidy,"  in  the  nest  to  last  paragraph, 
sere  also  suppressed. 

Article  3  was  adopted  so  iis  to  read :  "  Each  bureau  shall  cause  to  be 
{ffinted  the  list  of  the  publicatiousthat  it  is  able  to  place  at  the  disposal 
of  tbe  contracting  stat«s. 

"That  list  shall  be  corrected  and  (^o^lplete(l  each  year  and  regularly 
addrassed  to  each  of  the  bureaus  of  exchanges." 

Id  the  morning  session  of  11th  of  April  Article  4  was  adopted  with 
tbe  omission  of  the  words  "  in  certain  cases." 

Article  5  was  omitted. 

Article  6  havisg  become  ArRcle  5,  was  adopted. 

Article  7  (having  become  Article  0)  was  then  taken  up  for  discussion 
and  Mr.  Bnelens  (Belgium)  explained  tbnt  the  reason  of  making  a  dis- 
tinction in  regard  to  payment  of  the  sea  transportation,  was  because  it 
is  generally  impossible  for  the  shipper  to  know  the  railway  tariffs  be- 
yond the  port  of  debarkation,  and  that  when  they  are  known  there  is 
freat  difficulty  in  obtaining  the  railway  receipt  for  the  freight. 

1  stated  the  castom  of  the  Smithsonian  of  sending  its  boxes  to  the 
ronsols  at  our  own  ports  free  of  charge. 

Ur.  Alvin  and  Mr.  Buelens  seemed  surprised  to  learn  that  we  did  not 
pay  tbe  charges  to  the  port  of  debarkation,  and  were  of  opinion  that 
*e  did  so  in  regard  to  the  shipments  tjj  Belgium. 

I  read  tbe  rule  of  the  Smithsonian  quoted  above,  taken  from  Mr.  Boeh- 
mer's  memorandum,  and  explained  to  the  conference  that  these  gentle- 
nen  were  doubtless  misled  by  the  fact  that  the  steamship  companies 
kad  consented  to  carry  the  parcels  of  the  Institution  free,  but  that  I 
eonld  not  guarantee  that  our  Government  would  bind  itself  to  deliver 
them  free  of  cost  beyond  its  own  ports. 

Seither  Mr.  Alvin's,  Mr.  Buelens',  nor  my  own  remarks  in  regard  to 
uteamship  companies  are  fully  given  in  the  pnnted  accounts  of  the  pro- 
ceedings of  the  conference,  but  the  text  of  the  article  as  finally  adopted 
tndered  an  amendment  on  this  subject  in  the  accounts  of  tbe  proceed- 
ings unnecessary. 

lie  president  calling  attention  to  the  fact  that  shipments  by  sea 
were  sometimes  made  to  countries  tbat  were  not  beyond  the  sea,  sug- 
gested sobstitnting  therefor  shipmenU  by  sea. 

The  discDSsioit  of  the  article  was  theu  postponed.     It  was  resume- 
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ID  tbe  session  of  the  14th  instant,  upon  my  demand  that  in  the  final 
protocol  mention  should  be  made  that  I  had  reserved  the  rights  of 
the  United  States  in  regard  to  this  article. 

Tbe  pretiidvnt  then  suggested  tbe  adoption  of  the  article  in  tbe  fol- 
lowing form: 

"  Pour  I'esp^dition  A  I'ext^rienr  cbaque  ^tat  ee  charge  des  frais 
d'emballage  et  de  port  jnsqu'i\  destination.  Toutefois,  qnand  I'exp^di- 
tion  se  fera  par  loer,  des  arrangements  particnliers  rfegleront  la  part  de 
chaque  dtat  dans  les  frais  de  transport" 

(Translation :  For  shipment  to  foreign  countries,  each  state  assumes 
the  cost  of  packing  and  of  transportation  to  destination.  When,  how- 
ever, the  Rhipment  is  to  be  made  h;  sea,  special  arrangements  shall  de- 
termine tbe  proportion  of  each  state  in  tbe  cost  of  transitortation.) 

Which  was  adopted. 
.  Article  8  (become  Article  7)  was  then  taken  up,  and  gave  rise  to  a 
loug  discussion. 

The  suppression  of  tbe  last  paragraph  of  Article  2  bad  left  the  con- 
vention relating  solely  to  the  obligatory  exchanges  of  official  documentx, 
parliamentary  and  administrative. 

I  felt  that  tbe  omission  of  a  prorisioif  creating  a  voluntary  channel 
for  the  exchange  of  literary  and  scientific  societies  would  be  a  most 
regrettable  result,  and  that  it  would  seriously  interfere  with  one  of  the 
most  useful  aud  extended  means  of  spreading  inforinatiou  and  knowl- 
edge. 

The  enactment  of  tbe  provision,  ^though  merely  optional  in  its  char- 
acter, would  materially  aid  the  Smltlnioniau  in  carrying  out  this,  in  Mr. 
Boehmer's  opinion,  "the  most  important  branch  of  its  operations." 

It  would  l>e  of  equal  benefit  iu  case  the  bureau  of  exchanges  were  to 
be  transferred  to  tbe  Department  of  8tut«  or  any  other  branch  of  the 
Government.  I  therefore  assumed  that  I  was  carrying  out  your  wishes 
in  endeavoring  to  secure  its  retention,  if  not  in  its  letter,  at  least  in  ita 
spirit. 

The  text  as  it  now  stands  was  adopted  to  avoid  a  pleonasm  in  the  - 
former  French  text,  and  to  define  more  clearly  the  societies  whose  publi- 
cations may  be  exchaugod. 

There  is  no  greater  obligation  created  than  in  the  former  convention, 
and  tbe  result  may  be  considered  an  merely  an  improvement  in  the 
phraseology  of  the  text. 

The  discussion  of  this  article  is  worthy  of  a  perusal,  and  for  its  full 
comprebeusiou  that  of  Article  2  should  be  also  cousnited.  I  hope  my 
remarks  in  favor  of  its  retention  will  merit  your  approval. 

Article  0  (now  become  Article  S)  was  adopted  with  the  omission  of 
the  second  paragraph,  the  latter  wish  being  expressed  iu  the  final  pro- 
tocol. 

Article  10  (the  new  proposal  of  the  Belgian  Govcrument)  is  as  follows: 

"  Tbe  respective  Governments  further  agree  to  cause  to  be  sent  to  the 
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legialadTe  chambers  of  each  contracting  state,  as  soon  as  they  are  pub- 
lished, and  without  passing  throngh  the  intermediary  bureaus  of  ex- 
changes, a  copy  of  the  official  journal  and  of  the  parliamentary  docii- 
mentB  and  annals." 

In  your  instmction  to  me  there  was  no  mention  of  this  proposition. 
It  is  not  referred  to  by  Professor  Baird  or  by  Mr.  Boehmer  in  his  mem- 
orandum. 

Upon  verba)  inquiry  at  the  foreign  office,  I  ascertained  that  it  vas 
seat  in  November  last  to  the  Belgian  legation  at  Washington,  with  iu- 
slnictions  to  bring  it  to  your  notice. 

I  bad  tberefore  to  deal  with  the  proposition  entirely  as  a  measure  of 
jMHtsibIt!  utility  to  Congress.  I  saw  that  the  transmission  of  fifteen  or 
twenty  copies  of  tbe  Congressional  Record,  of  all  the  bills,  motions,  peti- 
tioos,  reports,  &c.,  by  po>,t  would  involve  a  large  outlay  iu  postage,  in 
addition  to  the  cost  of  paper  and  printing,  and  that  it  would  entail  the 
employment  of  additional  clerks  to  attend  to  it.  On  the  other  band, 
tlie  daily  receipt  of  similar  matter  from  fifteen  or  twenty  Governmeata 
voDld  require  a  considerable  staff  to  sort  and  care  for  tliC  publications, 
lod  HOOD  involve  the  construction  of  additional  room  for  their  preser- 
vation. 

I  bave  no  doubt  that  such  an  exchange  established  with  certain  Gov- 
eraments  wonid  prove  of  great  usefulness  to  Congress,  but  I  very 
DOC b  question  whether  it  would  be  wise  to  bind  ourselves  tosncb  au  ex- 
change with  all  the  countries  represented  in  tbe  convention.  If  you 
Bboald  differ  with  me,  the  way  is  still  open  for  our  Government  to  enter 
into  BQch  an  arrangement,  as  the  article  proposed  by  the  Belgian  Gov- 
eromeut  was  omitted  fh>tn  the  convention  signed  by  all  tbe  delegates 
to  tbe  Goni'erence,  anfl  was  made  the  subject  of  a  special  convention 
between  those  which  supported  it. 

Tbe  delegates  of  Austria- Hungary,  Belgium,  Brazil,  Italy,  Portugal, 
Bonmania,  Spain,  and  Servia  signed  the  two  conventions. 

The  delegates  of  the  United  States,  France,  and  Switzerland,  being 
opposed  to  the  Belgian  proposal,  signed  only  the  draft  of  the  general 
coDveution,  which  was  signed  by  all  the  delegates. 

For  a  more  thorough  comprehension  of  the  discussion  of  tbe  con- 
knace  I  inclose  herewith  (inclusure  3)  a  copy  and  (inclosnre  4)  a 
translation  of  tbe  proposals  originally  submitted  to  our  discassion  at 
the  opening  of  tbe  couference,  and  a  proof  copy  of  the  proceedings 
of  tbe  conference  (juclosure  6),  of  which  I  have  made  a  tree  transla- 
tion (inclosnre  6). 

I  inclose  herewith  copies  and  translatious  of  tbe  final  protocol  which 
was  signed  by  tbe  delegates  of  all  the  powers  represented  at  the  con- 
fereoce  (inclosnre  7),  and  of  the  draft  of  the  convention  signed  by  them 
(iodosure  8). 

I  also  inclose  a  copy  and  translation-of  the  convention  embodying 
tbe  Belgian  proposal  for  the  immediate  exchange  of  parliamerttv^y  doc- 
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ameute  (inclosare  9),  which  was  signed  by  the  delegates  of  eight  of 
the  eleveo  powers  represeoteti  at  the  coaference. 

The  original  text  of  these  documents  being  in  French,  my  transla- 
tions of  them  will  require  careful  revision. 

I  likewise  inclose  lithographic  copies  of  the  two  conventions  and  of 
the  final  protocol  (iuclosures  10,  11,  and  12).  The  latter  was  only  re- 
ceived to-day.  The  convention  at^oarued  late  in  the  afternoon  of  the 
14th  instant. 

On  the  12th  the  King  received  us  at  Lacken,  and  although  Buffering 
&om  a  severe  cold,  exhibited  his  wonderful  knowledge  of  the  current 
events  of  all  countries,  which  with  his  courteons  manners  render  him 
always  a  most  entertaining  host  and  a  most  enhghtened  sovereign. 

The  Belgian  minister  of  the  interior,  Mr.  Bolin  Jacqiiemyus,  ent«r-  * 
tained  the  delegates  at  dinner  the  same  evening. 

1  have  the  honor  to  be,  sir,  your  obedient  servant, 
Nicholas  Fish. 


1.  Hr.  Frdre-Orlean  to  Mr.  Fmb,4th  of  April,  l8tO. 

2.  TrlDslatioii  of  No.  I. 

S.  Propoaola  originally  Hubinitteil  for  the  iliscmtaioD  of  tbe  contenU. 
i.  TraDsiation  of  inclosure  Ko.  3. 

5.  Proof  copy  of  prooeediuga  of  conference. 

6.  Traimlation  of  incloBiire  No.  5. 

7.  Final  protocul  of  conference  signed  liy  delegat«enf  all  tbeetateHrepr«HCiit«(l,  with 

the  traDBlatioQ. 

0.  Dr:ift  of  convention  for  tLe  interuntional  exctiHiiKnt '>f  ofScial  dociiinente  aud  of 
BcientiGoand  literary  piiblicBtiouH.nigaeil  by  tbeilelegoteaof  nil  tbe  states,  with 
(ranalatioii. 

9.  Draft  of  coDvention  for  tbe  imnieiliate  exchange  of  mtrliamentary  dociimeBtH, 
signed  by  the  delegates  of  eigbt  of  the  eleven  Hlatex  repreHenI«d  at  the  confer- 
ence, with  translatinn, 

{Incloaure  1, 2,  Translation.) — From  tke  Minister  of  Foreign  Affairs,  Bru»- 
«cfe,  4(A  April,  1883,  to  Mr.  Fish. 

Mr.  MiNiSTKR:  The  Belgian  minister  at  Washington  has  informed 
me  that  the  Government  of  the  United  States  of  America,  acvHiitig  tu 
the  request  which  was  made  to  it  in  my  name,  has  decided  to  take  part 
in  the  conference  which  is  to  be  held  at  Brussels  on  I  be  lOtli  of  April 
instant,  and  tbat  it  has  confided  to  you  the  duty  of  representing  it  at 
that  assembly. 

No  doubt  you  tiro  aware  that  at  piesent  a  preparatory  reunion  is  con- 
templated, to  discuss  and  determine  all  tbe  questions  relating  to  the 
system  of  international  exchanges  of  official  document  and  sciuiitiGc 
and  literary  publications. 

It  is  to  be  hoped,  however,  that  it  will  be  possible  to  agree  upon  tbe 
text  of  a  project  of  convention,  wbicli  shall  be  al'terwards  submitted  to 
the  approbation  of  the  resfiective  Governments  iotereste^l  therein. 

Belgium,  Aus(x)A>  Denmark,  Spain,  France,  Italy,  Portugal,  Bussia, 
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ud  Sweden  were  represeoted  at  the  first  conference,  which  watt  held 
at  BroBsels  id  1880.  The  pro\iBional  arrangement  which  resulted  iVom 
that  preliminary  conference  haa  Bince  been  converted  into  a  project  of 
convention,  the  text  of  which  is  herewith  annexed  (A). 

Certain  mollifications  to  this  preliminary  project  of  couventionB  have 
been  propose)).  They  are  set  forth  in  the  document  which  yon  will  also 
flad  inclosed  herewith  (B). 

The  Govcmmeut  of  the  King  has  demanded  on  its  part  the  adoption 
of  EtQ  amendment  which  aeemu  of  incontestable  ntiUty.  It  would  be  the 
tenth  article  of  the  new  arrangement,  of  which  I  have  the  honor,  Mr. 
Minister,  to  communicate  to  you  the  text,  and  concemiog  which  the  de- 
liberations of  the  reunion  of  the  10th  April  will  be  held.  As  1  stated 
to  yoQ  above^  Mr.  MiniBter,  the  labor  of  the  delegates  will  be  submitted 
bj  them  to  their  respective  Governments,  and  thereafter  the  time  of 
meeting  of  the  conference  which  will  be  held  for  the  purpose  of  signing 
the  final  arrangement  will  he  fixed. 

*  The  following  is,  Mr.  Minister,  the  text  of  the  amendment  which  1 
have  proposed : 

"Tbe  respective  Governments  moreover  engage  themselveB  to  cause 
to  be  forwarded  to  the  legislative  chambers  of  each  contracting  state, 
as  8oon  as  ibey  are  published,  and  without  passing  through  the  inter- 
mediary of  the  bureaus  of  exchange,  one  [two]  copies  of  the  official  jour- 
nal, parliamentary  annals,  and  documents." 

1  do  not  presume  that  this  proposition  can  incur  auy  opposition.  A 
common  interest  is  attached  to  it  for  all  conutries  to  secore  the  prompt 
wmiDnnication  of  ofiBcial  acts  and  documents  relating  to  parliament- 
ary debates.  In  the  last  Belgian  legislative  session  a  member  of  the 
Chamber  of  Representatives  called  my  attention  to  this  important  point, 
and  it  seemed  to  me  that  the  projected  convention  furnished  an  oppor- 
tunity of  attaining,  by  a  channel  more  efBcacious  than  any  other — that 
is,  of  an  international  agreement — the  object  which  we  have  in  view. 
Bach  Govemmcnt  will  no  donbt  deem  it  expedient  to  admit  a  clanse 
whicb  cannot  fail  to  be  fertile  in  good  results  and  which  cannot  raise 
any  difiienlty. 

1  will  add,  Mr.  Minister,  that  the  following  powers  have  been  invited 
to  participate  in  the  deliberations  to  which  I  allude:  Germany,  Eng- 
land, Austria-Hungary,  Brazil,  Denmark,  Spain,  United  States  of 
America,  France,  Greece,  Italy,  the  Netherlands,  Portugal,  Roumanta, 
Bnssia,  Servia,  Sweden  and  Norway,  and  Switzerland. 

The  meetings  will  be  held  in  the  session  room  of  the  Boyal  Academy 
of  Belgium,  in  the  Palace  of  the  Academies  (Bue  Ducate  1).  The  first 
meeting  will  be  held  Tnesday  next,  April  10,  at  11  o'clock.  The  instal- 
iitioD  of  the  conference  will  be  under  the  care  of  the  minister  of  the 
interior. 

Pray  accept,  Mr.  Minister,  the'  assurances  of  my  most  distingnished 
eonsideration. 

FEtEE()BI^El|Ij„^|j, 
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{Ijielotart  3,  4.}- 


Neic  draft  of  a  conrention  for  the  '■. 
infernadonal  excbangeg  of  offitnal 
documents  and  of  itcientifif  and 
literary  publicationn. 

A&TiCLE  1.  Thflre  ahall  be  estab- 
lished in  eiicli  of  tLu  contracting 
states  a  bureau  charged  with  the 
duty  of  the  exchanges. 

Art.  3.  Pahbcations  which  the 
coutracting  states  agree  to  ex- 
change are  thelbllowiug:  (I)  The 
othcial  documents,  ]>arlianieDtar,y, 
administraiive,wliicharepHhlishctl 
in  the  ronntrj'  of  their  origin;  (2) 
the  works  executed  by  order  and 
at  the  expense  of  tlieOoveniuients; 
(3)  the  publications  of  academieH 
and  learned  societies,  of  universi- 
ties and  schools,  as  far  as  the  Gov- 
ernments shall  be  able  to  obtain 
them. 

Abt.  3.  Each  bureau  shall  cause 
to  he  printed  a  list,  as  vomplete  as 
possible,  of  the  publications  that 
it  is  able  to  jilat^e  at  the  disposal 
of  the  contracting  states. 

That  list  shall  be  corrected  and 
completed  each  year,  and  regularly 
addressed  to  all  the  bureaus  of  ex- 
change. 

AUT.  4.  The  bureaus  of  exchange 
will  arrange  between  themselves 
the  number  of  copies  which  in  cer- 
tain cases  they  may  demand  and 
furnish. 

Art.  5.  The  bureaus  of  ex- 
changes will  determine  among 
themselves  the  models  of  packages 
of  different  publications. 

Akt.6.  tjhipmeutsshallbemade 
directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for 
the  invoices  of  the  contents  .of  the 
ca«es,  as  well  as  for  all  admini.'itra- 
tive  correspondents'  requests  and 
acknowledgmeDts  of  reception, 
&c.,  shall  he  adopted. 

Art,  7.  For  shipments  to  foreign 
countries,  each  state  assumes  the 
cost  of  packing  and  of  transporta- 
tion to  destiuation  and  for  coan- 
tries  beyond  the  sea  to  the  port  of 
debarkation. 


Am?ndmentii   made    to    tite   drafts 
atjreed  upon  by  the  conference  of 


Without  alteration. 


The  words  "with gubiddieii^  have 
been  omitted  from  the  second  para- 
graph. 


The  second  paragraph  of  this 
article  replaces  the  fourth  article 
of  the  draft  of  1880. 


Artichi  0  of  the  draft  of  1830. 


Art.  0  of  the  ^Iraft  of  1880. 


Art.  7  of  theconvention  of  1880. 


Art.  8  of  the  draft  of  1880. 


Digitized  bvGoO^^IC 
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Abt.  8,  §  1.  Bureaus  of  ex- 
changes may  in  an  official  capac- 
ity serve  cib  the  intermediar.v  be- 
tween tbe  Parliaments,  the  ailrain- 
istrations,  and  the  learoed  societieJi 
of  the  contracting  states  for  the  re- 
ception and  forwarding  of  their 
,  publications. 

J  2.  It  remaina,  however,  well 
understood  that  in  such  cases  the 
duty  of  tbe  bureaus  of  exchanges 
will  be  confined  to  the  transmis- 
siou  free  of  cost  of  the  works  ex- 
changed, and  that  those  bureauB 
vt)l  not  in  auy  manner  take  tbe  in- 
itiative to  bring  about  the  estab- 
liBbment  of  such  relations  between 
the  parliaments,  administratiouH, 
and  )e;4med  societies  of  foreign 
nrantries. 

Abt.  9.  Tbeae  provisions  apply 
ouIt  to  ilocnments  and  works  pub- 
lished after  tbe  date  of  tbe  present 
eonveotiou.  It  is  nevertheless  de- 
nrable  that  the  contracting  states 
fihoQld  endeavor  to  obtain  the  pre- 
miing  serieit  or  volnmes,  so  that 
a  eomplf  te  set  of  each  collectiou  at 
Inst  Khonld  be  found  in  one  of  tbe 
libraries  in  each  state. 

AST,  10  [Xett].  The  respective 
Govemiuentsagree  further  tocause 
to  be  sent  to  the  legislative  cham- 
bers of  each  cootrai;tiug  state,  as 
MMD  as  they  are  published,  aud 
without  passing  throngb  tbe  inter 
metliary  of  the  bureana  of  ex- 
cbangex,  a  copy  of  the  official  jour- 
nal aod  of  the  parliamentary  docu- 
Beots  and  annals. 

Art.  )  1.  Tbe  states  which  have 
not  taken  part  in  the  pre.'ient  con- 
veDtion  are  admitted  to  adhere  to 
it  upon  maJuDg  the  request. 


This  adhesion  is  to  be  notified  to 
the  Belgian  Government  through 
the  diplomatic  channel  and  by  the 
iMter  Government  to  all  the  other 
■tateo  signing  it. 

Aet.  12.  The  present  conven- 
tioD  shall  be  ratified  and  the  rati- 
fications escbanged  at  Brussels  as 
WMD  as  it  is  practicable.    It  is  con- 


,  1  is  a  reproduction  of  Article  9 
of  the  former  draft,  to  which  have 
been  added  the  words  Parliament 
et  administration. 


Tbe  amendments  to  the  forego- 
ing articles  were  requested  by  the 
Freucb  Goverumeut, 


AET.  10  of  the  draft  of  1880. 


Proposed  by  the  Belgian  Gov- 
ernment. 


These  last  two  articles  did  not 
form  part  of  the  text  agreed  on  in 
1880:  they  have  been  adopted  by 
the  department  of  foreign  affairs 
of  Belgium  at  tbe  same  time  as  the 
introductory  fonnnia  of  such  dip- 
lomatic documents. 

It  is  uot  deemed  necessary  to 
here  reproduce  that  preamble  in 
which  all  the  contraetitig  states 
should  be  enumerated. 


sdbvGoO^^lc 
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eluded  for  t«Q  years  from  the  day 
oftlieexcbaugeofratiflcatioD8,and 
it  shall  remaiu  in  force  beyond  that 
time  so  Iod;;  as  one  of  the  tiovern- 
ments  uhall  not  have  declared  six 
months  in  advance  that  it  de- 
nounces the  same. 

(hcloevrtb,  6,  omitted.) 
LXncl<Mur«  7.— TrauslatioD.  ]— Fisai,  photocol  OF  a  conterxnce  eiONKD  bt  a. 


The  luidersigiied  delegates  of  Aiistria-IIuugary,  of  Belgium,  of  Spain, 
of  Brazil,  of  the  United  States  of  America,  of  Fraree,  of  Italy;  of  Por- 
tugal, of  Boiimania,  of  Servia,  and  of  Switzerland,  met  at  Brussels  on 
the  lOth  of  April,  1883,  with  a  view  of  preparing  an  international  con- 
vention, having  for  its  object  the  exchanges  of  official  documents  and 
literary  and  scientific  publications. 

As  a  result  of  the  deliberations  recorded  in  the  miuntcs  of  their 
meetings,  tbey  have  siguetl  a  draft  of  the  convention  annesed  to  the 
present  final  protocol,  marlced  A.  They  agreed  to  submit  it  to  the  ap- 
probation of  their  respective  (roverumeuts. 

The  undersigned  deem  it  proper  tx>  remark  that  in  preparing  this  draft 
of  a  convention  th«  delegates  of  the  Governments  represented  at  the 
conference  sought  to  attain  two  quite  distinct  ends. 

1.  To  centralize  as  much  as  possible  in  a  single  library  in  each  of 
their  countries  all  those  official  documents,  parliamentary  and  admin- 
istrative, that  the  contracting  Governments  publish,  and  such  of  the 
publications  of  the  learned  bcKlies,  and  of  the  literary,  scientific,  artistic, 
&c,,  societies,  as  they  may  be  able  to  procure. 

2.  To  facilitate  for  these  learned  societies  in  all  countries  the  means 
of  exchanging  their  publications  among  them&elves. 

The  r6le  of  the  contracting  countries  will  therefore  be  twofold ;  oo 
the  one  hand  initiative,  corresptmding  to  the  formal  obligation  to  furnish 
the  documents  emanating  from  them;  on  the  other  hand,  a  r61e  of  vol- 
untary intermediary  in  the  assistautte  which  tbey  will  acoord  at  their 
pleasure  to  learned  societies  and  bodies  of  all  sorts  for  the  establishment 
of  relations  with  similar  institutions  in  foreign  countries. 

In  the  opinion  of  the  delegates  such  assistance  should  always  remaiu 
purely  friendly  and  officious.  The  obligation  to  exchange  extends  in 
no  respect  to  the  indL']>endent  associations;  but  the  Governments  may 
demand  in  return  for  the  services  they  render  to  those  societies,  as  in- 
intermetliaries  aud  for  the  free  transportation  which  tbey  accord  them, 
a  certain  number  of  docnments  which  will  increase  the  number  of  those 
which  tbe  bureaus  of  exchange  have  for  the  purpose  of  sending  abroad. 

The  undersigned  delegates  of  Austria-Hnngaiy,  of  Belgium,  of  Brazil, 
of  Spain,  of  Italy,  of  Portugal,  of  Buuniania,  and  of  Servia,  considering 
the  utility  of  direct  and  prompt  exchanges  of  parliamentary  documents 
between  the  legislative  assemblies  of  the  different  states,  have,  moreover, 
signed  the  draft  of  a  convention  annexed  to  this  final  protocol,  marked 
B.  They  agree  to  submit  it  at  tbesumetimeas  the  draft  of  tbe  general 
convention,  marked  A,  to  tbe  a|)probation  of  tbeiv  resjiective  Govern- 
ments. 

The  undersigned  delegates  of  France,  while  recognizing  tbe  incon- 
testable advantage  of  rapid  excbauges  among  the  various  Parliameato, 
aud  the  exceptional  interest  which  the  international  conference  may 
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U6\pi  to  tbeo),  deem  that  tbose  exchanges  do  not  require  to  be  direct, 
that  they  may  be  ver>'  rapidly  mude  U.v  the  bureaiia  of  excbauges,  and 
ihat  they  should  remain  entirely  free,  for  the  Parliaments,  The  dele- 
gates of  Fniiife  think  that  it  would  have  sufliced  to  expresH  the  wish 
ot'lbe  chambers,  and  to  render  them  regular. 

The  undersigned  delegalcs  of  the  United  States  of  Ameiica  and  of 
Swiizerhind  share  this  opinion. 

Finally,  before  separating  the  conference  expresses  the  wish  that  the 
contracthig  states  shall  endeavor  to  obtain  the  series  or  volumes  pub- 
lished jirior  to  the  date  of  the  general  convention,  so  that  a  tiom])lcte 
set  ot  each  collection  will  l>e  found  in  at  least  one  library  in  each  state. 

In  testimony  whereof  the  nudersigued  delegates  have  drawn  up  the 
present  final  protocol  and  have  set  their  signatures  thereto. 

Done  at  Brussels  the April,  1H83. 

The  signatures  of  the  delegates  of  Austria- Hungary,  Belgium,  Brazil, 
Spnin,  United  States  of  America,  France,  Italy,  Portugal,  Roumania, 
Servia,  and  Switzerland  follow. 

[/»cio«reS.— TranalatioD.J— (A.)— DRAPTor  cosvESTiON  signed  by  all  thk  drlk- 


Abticle  1.  There  shall  be  established  in  each  of  the  contracting 
otates  a  bureau  charged  with  the  duty  of  the  exchanges. 

Art.  U.  The  publications  which  the  contracting  states  agree  to  ex- 
change are  the  following:  (1)  The  official  documents,  parliamentary 
imd  sdmiuistrative,  which  are  published  in  the  country  of  their  origin ; 
(3)  The  works  executed  by  order  and  at  the  expense  of  the  Governments. 

Art.  3.  Each  bureau  shall  cause  to  be  printed  the  list  of  the  publics- 
tioue  that  it  is  able  to  place  at  the  disposal  of  the  <»>ntraciiiig  states. 

That  list  shall  bv  corrected  and  completed  each  year  and  regularly 
■ddressed  to  all  the  bureaus  of  excfaaoges. 

Akt.  4.  The  bureaus  of  exchanges  will  arrange  between  themselves 
tb«  number  of  copies  which  they  may  demand  and  furnish. 

Art.  5.  The  shipments  shall  be  made  directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for  the  invoices  of  the  contents  of  the 
cases,  as  well  as  for  all  administrative  correspondence,  retioests,  and 
acknowledgments  of  reception,  &c,  shall  be  adopted. 

Art.  6.  For  shipments  to  foreign  countries,  each  state  assumes  the 
cost  of  packing  and  of  transportation  to  destination.  When,  however, 
tb«  shipment  is  made  by  sea,  special  acknowledgments  shall  determine 
the  proimrlion  of  each  state  in  the  cost  of  transportation. 

Art.  7.  f§  1.)  The  bureaus  of  exchanges  will  servo  as  the  official  in- 
tfrmediaries  between  the  learued  bo<lies  and  the  literary,  scientific,  &o., 
wcieties  of  the  contracting  states  for  the  reception  and  forwarding  of 
their  publications. 

(i  3.)  It  remains,  however,  well  understood  that,  in  such  cases,  the  duty 
of  the  bureaus  of  exchanges  will  be  confined  to  the  transmission  free  of 
cTOiofthe  works  exchanged,  and  that  those  bureaus  will  not  in  any 
maDiiertake  the  initiative  to  bring- about  the  establishment  of  those 
relations. 

Art.  8.  These  provisions  apply  only  to  the  documents  and  works  pub- 
Hshed  after  the  date  of  the  present  convention. 

Art.  9.  The  states  which  have  not  taken  part  in  the  present  con- 
THition  are  admitted^to  adhere  to  it  upon  making  the  retjiiest. 

This  adbesioa  is  to  be  notifledto  the  Belgian  Ooverament  through 

r.iizsdbyGoOsIe 


142  RBPOET  ON  EXCHANGES. 

the  di|>1omatic  vhADDel  and  by  the  latter  GoverDment  to  all  the  other 
Btateti  signinf;  it. 

Art.  10.  The  preseut  conventioti  shall  he  ratified  and  the  ratiflcatious 
oxchau{;ed  ut  BriiHSels  as  soon  as  practicable.  It  is  concluded  for  ten 
years  from  the  day  of  the  exchaD^e  of  the  ratifications,  and  it  shall  re- 
laaiu  ill  force  beyond  that  time,  as  ]oag  as  one  of  the  Governments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria-Hungary,  Belgium,  Brazil, 
8|Miu,  Uuited  States  of  America,  France,  Italy,  Portugal,  Boumania, 
Servia,  Switzerland,  follow.) 


Brussels,  April,  1883. 

Abtiole  1.  Apart  from  the  obligations  arising  from  article  2  of  the 
(•eueral  convention  of  April,  1882,  concerning  the  exchange  of  official 
documents  and  of  scientific  and  literary  publications,  the  respective 
Governments  agree  to  cause  to  be  forwarded  to  the  legislative  cham- 
bers of  each  of  the  contracting  states,  as  soon  as  they  aie  published,  a 
copy  of  the  official  journal  and  of  the  parliamentary  annals  and  doca- 
ments  which  are  made  public. 

Art.  2.  The  states  which  have  not  taken  part  in  the  present  conven- 
tion are  admit! ed  to  adhere  thereto  uiwn  re<iuestiug  it. 

This  adhesion  is  to  bo  notified  by  the  diplomatic  channel  to  the  Bel- 
gian Government  and  by  the  latter  Government  to  all  the  other  states 
signing  it. 

Art.  3.  The  present  convention  shall  be  rutifled  and  the  ratifications 
exchanged  at  Brussels,  as  soon  as  practicable.  It  is  coududeil  for  ten 
years  from  the  day  of  the  exchange  of  the  ratifications,  and  it  shall  re- 
main iu  force  beyond  that  tiuie,  so  long  as  one  of  the  Goternments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria -Bnngary,  of  Belgium,  of 
Brazil,  of  Spain,  of  Italy,  of  Portugal,  of  Roumania,  aud  of  Servia  fol- 
low.) 

Remarkt  by  Mr.  Boekmer,  on  the  proceedings  of  the  Bnusels  Conference. 

|The  principal  desire  of  the  delegates  to  the  conference  at  Bmssela 
(at  least  of  those  of  European  powers)  appears  to  have  been  to  central- 
ize— by  the  establishmeut  of  bureaus  of  exchange — in  a  single  library 
in  each  of  their  countries  all  the  official  documents,  parliamentary  and 
administrative,  which  the  contracting  Governments  pubHsh,  nnd  those 
publications  of  the  learned  botliesand  of  literary,  scientific,  and  artistic 
societies,  &c.,  which  they  may  be  able  to  procure. 

Although  M.  Charmes  (delegate  from  France)  said,  ''  To  confide  to  an 
institution  the  exchange  of  all  that  may  taterent  science  is  a  chimera,  or,  at 
least,  a  very  complicated  affair,"  the  SiuitUsomau  luBtitatioti  bus  shown 
that  such  a  thing  is  possible,  and  had  the  Institution  the  necessary 
means  it  would  not  boa  very  difficult  task,  with  its  experience  of  thirty- 
four  years  and  constant  improvements  on  the  system,  to  demonstrate  the 
feasibility  of  a  universal  exchange,  comprising  all  scientific  societies  in 
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the  world.  The  iucrense  to  its  library,  from  tbis  Bource,  duriog  the  year 
has  been  11,789  books,  aod  its  total  number  of  booktj  received  from  the 
exchange  of  its  publicatiout)  with  sviuiitiflu  eijlablishmenta  abroad  since 
its  orgaDization  dow  represent  177,420  books.  The  number  of  packageu 
rect^ired  from  abroad  for  scieutiflc  establishments  aud  individuals  in  the 
United  States  and  British  Anrerica  during  the  year  1882  is  8,359  pack- 
ages, aud  a  total  of  103,121  iia<;kage9  since  the  introductiou  of  the 
exchange  system.  The  packages  sent  abroad  through  this  channel  in 
1882  were  58,047,  representing  a  bidk  of  2,950  cubic  feet,  and  the  entire 
transmiKsioiis  abroad  from  the  United  States  since  introduction  of 
tbeexchuuge  system  represents  a  bulk  of  35,525  cubic  feet,  weighing 
1,160,413  poundB. 

The  system  now  in  operation  in  its  methodical  and  business-like  char- 
acter of  bookkeeping  conld  readily  be  extended  so  as  to  meet  all  re- 
qnirements  aud  iuclutle  every  known  society  in  the  worid  desiring  ex- 
changes with  the  United  States. 

The  Fi*ench  government,  howevei',  does  not  appear  to  be  particularly 
aozious  to  promote  a  general  scientific  and  literarj'  exchange  to  any 
great  extent.  At  her  request  Mr.  Charmes  intiotluced  the  following 
modilicatiou : 

"/(  remains,  hotrever,  Kelt  understood  tluit  in  nuch  case/i  (the  exchange 
betieeta  tocieliesj  the  duty  of  the  bureaus  will  he  confined  to  the  transmis- 
tioHf/ree  of  cost,  of  the  works  exchanged,  and  that  those  liureaus  will  not, 
in  uHg  manner,  take  the  initiative  to  bring  about  tlie  establishment  of  such 
rdalion*.^ 

The  Governments  of  Austiia  and  Switzerland  express  themselves 
tbrougb  their  delegates  to  the  effect  that  the  bureaos  of  exchange  shall 
eooflue  themselves  to  the  exchange  of  Government  documents  aud  leave 
the  exchange  l>etweeu  societies  to  themselves. 

Jlr.  Alviu,  of  the  Belgian  commission,  states: 

'•Tliere  wr  a  bureau  of  exchanges  in  the  United  Slates,  the  Smithsonian 
/utifufton,  but  ichich,  not  being  official,  does  not  fully  answer  the  object 
Kt  aim  at." 

The  general  impression  of  the  delegates  at  the  conterence  seems 
ta  have  been  that  the  Smithsonian  Institution,  as  a  private  establish- 
oeDt,  has  gradually  possessed  itself  of  the  exchanges,  both  of  scientific 
and  of  Government  documents,  without  authority,  and  cannot  be  con- 
Mdenii  as  fully  responsible,  or  equal  to  the  bureaus  established  in  cou- 
aequence  of  the  conveutiou.] 

Comments  im  the  Articles  of  Convention. 

[Abt.  2.  This  article  in  its  original  form  was  to  include  as  (3)  The  pub- 
lications of  academies  and  learned  societies,  of  universities  and  schools,  as 
far  at  the  Qonernmcnt  shall  be  able  to  obtain  them. 

Tills  paragrujih  was  discussed  at  great  length  aud  objected  to  by  the 
delegate  from  Switzerland  ou  the  same  grounds  as  would  prevent  the 
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adhesion  of  the  United  States,  both  of  which  have  iiot  a  centralized 
Government  in  reapect  of  public  instractioD,  each  State  or  connty  hav- 
ing a  separate  system. 

In  monareUical  coantries  the  Government  controls  the  majority  of 
educational  establisbments  and  also  subsidizes  a  large  iinmber  of  socie- 
ties. Their  pnblications,  therefore,  would,  in  a  measure,  be  available 
to  the  Government  for  exchange  purposes.  But  the  case  does  not  apply 
to  a  republic. 

All  the  delegates  who  favored  the  passage  of  this  paragraph  gave  it 
only  a  secondary  importance ;  hence  its  defeat  was  easily  obtaiued. 

Art.  4.  It  was  suggested  to  furnish  as  many  as  15  or  20  copies  to  each 
btireaa  to  enable  them  to  supply  the  principal  libraries.  This,  however, 
was  opposed  by  the  delegate  from  Anstria-HuDgary,  who  thinks  one 
copy  of  each  work  snfficient  for  each  country. 

The  Smithsonian  Institution,  on  behalf  of  Congreas,  under  clie  existing 
laws  could  not  give  more  than  one  copy  to  each  conolry,  and  even  at 
this  rate  only  8  copies  are  left  tor  distribution. 

Art.  5.  The  question  of  forms,  receipts,  &c.,  appears  to  be  satisfac-' 
torily  settled  by  the  Smithsonian  blanks,  which  are  tlie  result  of  an 
experience  of  many  men"  and  extending  over  many  years. 

Art.  6.  This  paragraph  has  been  opposed  by  the  Smithsonian  Insti- 
tution since  its  first  introduction  for  several  good  reasons,  which  were  ex- 
plained by  the  United  States  delegate  at  the  convention.  The  Smith- 
sonian Institution,  on  behalf  of  the  Government,  should  protest  against 
its  passage,  which  would  work  great  injustice  to  the  United  States. 

Aet.7  (Sec.2).  Thedelegatesof  AuHtria-Hungaryandof  Switzeriand 
explain  that  the  dnty  of  the  bureaus  of  exchanges  should  be  confined 
to  Government  publications,  and  state  that  in  their  res[>ective  couutries 
the  scientific  societies  have  established  a  system  of  exchanges  between 
themGclves. 

The  delegate  from  France  proposes  that  only  the  exchange  of  Gov- 
ernment documents  shall  be  obligatory,  while  the  bureaus  mag  serve  an 
intermediary  for  the  exchange  of  the  others,  so  as  to  form  for  that  ex- 
change a  sort  of  well-organized  postsi  service. 

To  the  SmithsoniRU  Institution,  the  greater  part  of  whose  library  has 
been  the  direct  result  of  exchange,  and  in  "  taking  the  initiative  to  bring 
about  the  establishment  of  those  relations"  (repudiated  by  the  2d  sec- 
tion of  the  7th  Article),  the  importance  to  itself,  no  less  than  to  the  great 
body  of  learned  societies,  of  the  liberal  interchange  of  scientific  transac- 
tions and  journals  is  too  well  recognized  to  be  lightly  surrendered. 

Another  supplementary  point  discussed  by  the  convention  and  ac- 
cepted by  all  the  delegates,  except  those  of  the  United  States,  France, 
and  Switzerland,  prorides: 

Art.  1.  Apart  from  the  obligations  arisinff  from  Artitde  2  of  the  general 
oonvention  ooneeming  the  exchange  of  official  document*  and  ofacientific 


sdbvGoO^^lc 


REPOBT    ON   EXCHANGES.  145 

ad  literary  pvblications,  the  respective  Qorernmenta  agree  to  cause  to  be 
forwarded  to  the  legislative  chambers  of  each  of  the  contracting  states^  a» 
toon  at  they  are  published,  a  copy  of  tlte  offitdal  journal  and  of  the  par- 
UaKtutary  annals  and  documents  which  are  made  public. 

This  axticle  of  agreement  cannot,  under  existing  circumstances,  be 
iccepted  by  the  Smitlisooiau  Institution  on  bebaif  of  the  Ooverument, 
owiog  to  the  limited  Bumber  of  copies  at  the  disposal  of  the  Institution. 
Tbe  sendings  of  the  United  States  Government  publications  are  made 
Id  tbe  comparatively  sliort  intervals  of  about  six  months,  and  contain 
all  the  documents  that  are  desired  in  two  copies  under  this  act.  This 
Toald  constitute  three  copies  to  each  bureau.  Tbe  additional  number  of 
copies  could  only  be  obtained  by  special  act  of  Congress,  and  it  would 
be  an  nnnecessary  expense,  both  in  cost  of  printing  and  transportation, 
wilboat  giving  an  equivalent  advantage.] 


frmn  the  Department  of  State  July  9, 1883,  to  the  Smithsonian  Institution. 

8iB:  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 
ud  a  copy  of  the  completed  edition  of  the  proceedings  of  the  Brussels 
Conference  on  International  Exchanges,  to  which  it  refers ;  also,  a  copy 
tf  the  "notoyVotn  the  British  Envoy,^  therein  mentioned. 

I  am,  sir,  your  obedient  servant, 
John  Davis, 
Acting  Secretary. 

From  ike  Smithsonian  Institution,  July  10,  1883,  to  the  Hon.  John  Davis, 
Assistant  Secretary  of  State. 
SiB:  I  have  the  honor  to  acknowledge  the  receipt  of  tbe  copy  of  tbe 
dispatch  from  the  United  States  minieter  at  Brussels,  giving  the  results 
of  tbe  Brussels  Conference  on  International  Exchanges,  Inclosed  with 
yoar  letter  of  May  15,  and  respectfully  retnrn  tbe  same  herewith  in  ac- 
cordance with  yoor  request. 

Very  respectfully,  your  obedient  servant, 
Spbnobb  F.  Baibd. 

From  the  Smithsonian  Institution,  July  24,  1SS3,  to  the  Son.  John  Davis, 
Acting  Secretary  of  State. 

SiB:  I  have  the  honor  to  acknowledge  the  receipt  of  your  communica- 
tion of  Jnly  9,  and  to  thank  you  for  the  copy  it  inclosed  of  tbe  proceed- 
ings of  tbe  Brussels  Conference  on  Interuationul  Exchanges. 

Very  respectfully,  your  obedient  servant, 
Spenceb  F.  Baibd, 
H.  Mia.  69 10 
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fhtM  the  iSMithsottian  Institution,  August  20, 1883,  to  the  Hon.  John  Davia, 
Acting  Secretart/  of  State. 

i^tt:  Lti  forviinliuf  here  a  special  commaaicatioD  id  refereoce  to  the 
yew(Kj«itiju  for  the  immediate  excbangeof  parliameDtar}'  docameDts, 
t  Wjf  to  odVr  some  general  remarks  upon  the  proceedings  of  the  Bel- 
yi^iu  i.-ouveutii>D. 

t  wins  much  gratified  to  find  that  the  position  of  the  Smitlisooiau 
IttstitHtiuu  ia  regard  to  the  expenses  of  the  transportation  of  packages 
wtti^  iu  great  measure,  acceded  to.  As  suggested  by  Mr.  Baelens,  it  is 
(isutilly  perfectly  practicable  to  arrange  for  the  prepayment  of  charges 
tW  land  transportation  through  from  the  point  of  transmission.  The 
v«^  is  very  different  '(There  shipments  by  steamer  interpOHe;  and  it  is 
fbr  this  reason  that  the  Smithsoniau  Institution  urges  that  delivery, 
(tw  of  expense,  should  terminate  at  the  port  of  embarkation,  rather 
t«r«a  than  at  the  port  of  debarkation,  although  the  latter  conld  perhaps 
li«i  fUTangedfor,lf  the formerwerenoteqnally convenient.  .  Innoeveut 
CttU  It  agree  to  arrange  for  delivery  free  of  charge  at  the  ultimate  des- 
tiuatlon  of  the  sending. 

The  Smithsonian  Institntiou  does  not  insist  oadelivery  to  consols  of 
fUiflgu  Oovemments  at  the  shipping  ports,  although  this  ia  a  conveu- 
ieuce.  It  is  qnite  willing  to  deliver  directly  on  board  the  steamships, 
Hlthough  it  has  found  no  hesitation  whatever  on  the  part  of  any  foreign 
i\Hiati1s  in  taking  charge  of  the  packages.  In  some  cases  these  parcels 
tu'e  Awwarded  by  Government  vessels  that  happen  to  be  in  port;  in 
others,  by  regular  foreign  steamship  lines  carrying  &ee  under  subsidies, 
lu  M  oases  a  bill  of  lading  for  each  shipment  is  transmitted  direct  by 
(b«  lustitntion  to  the  agent  of  the  international  exchange  in  the  coun- 
trt«<»  addressed. 

The  second  point  which  seems  to  have  involved  more  or  less  debate 
WW  whether  the  system  of  exchange  should  include  the  publications 
vi  the  Uovemments  only,  or  those  of  societies  and  individuals  generally. 

'the  Smithsonian  Institution  agrees  with  those  who  take  the  more 
libtH'Ml  fti)d  comprehensive  view,  as  the  increase  and  diflTusion  of  knowl- 
vt^XV  d^i^ud  much  more  upon  the  interchange  of  information  in  regard 
|v  aei«utlt)o,  ludustrial,  and  technical  researches  than  upon  the  trans- 
HttKMUVtt  of  the  publications  alone  of  the  several  Qovernments. 

h  WM  soMy  and  exclusively  for  the  distribution  and  exchange  of  its 
^^M  ^Ittlt^tttlons,  and  those  of  affiliated  bodies,  that  the  Smithsonian 
t:K«UKtttt\tti  undertook,  nearly  one-third  of  a  century  ago,  its  responsible 
JM>.  mhI  uulesa  permitted  to  include  both  divisions  in  its  ftmctions,  it 
'«tw^twv^t*^  cou&ne  itself  to  the  more  comprehensive  and  original 


^^  V^^wvr,  the  machinery  of  administration  is  sufficiently  elastic  to 
•xw«  *W  whole  subject,  and  the  additional  expense  attendant  com- 
.w^«ij  iniing,there  appears  to  be  no  good  reason  for  a  duplication 
_unL,-Tt     \t  is  f^ly  believed  by  the  Institation  Uiat  a  cessation  of 
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iU  geoeral  system  of  exchanges  would  be  considered,  the  world  over,  a 
Teiy  disastroQS  blow  to  the  caase  of  science  and  education. 

The  Institntioq  however  does  not  undertake  any  responsibility  in 
the  matter  beyond  traosmitting  what  is  offered  to  it,  or  in  distributing 
That  comes  through  its  agencies;  although  it  is  frequently  called  upon 
Id  mabe  out  lists  of  addresses,  both  in  America  and  elsewhere,  to  which 
special  or  continued  publications  may  be  advi^ntageoasly  suppli^. 

I  may  say  in  this  connection  that  our  experience  of  the  administra- 
ttoD  of  the  system  of  miscellaneoue  exchanges  by  Government  bureaus 
bas  not  been  aatisfactorj'.  In  nearly  all  cases  where  we  have  changed 
oar  agency  firom'  that  of  a  bookseller,  or  other  private  party,  to  that  of 
an  international  bureau,  there  have  been  energetic  and  earnest  expres- 
NooB  of  dissatisfaction  in  regard  to  the  latter.  This,  however,  will 
doubtless  be  remedied  with  time  and  experience. 

Beferriog  to  the  expression  of  Minister  Fish's  regrets  as  to  the  absence 
oT  American  publications  among  the  1,100  or  1,200  periodicals  in  the 
nading  room  of  the  Boyal  Library  of  Bmssels,  there  would  appear  to  t>e 
no  puticular  obligation  on  the  part  of  the  publishers  of  such  journals 
is  the  United  States  to  forward  them  to  any  one  library  other  than  in 
fxdumge,  or  in  return  for  a  proper  compensation. 

Very  respectfully,  your  obedient  servant, 
Spbkoee  F.  Baibb. 

Fnm  the  Smitkamian  Instittttion,  August  20,  1883,  to  t/ie  Em.  John 
Davis,  Acting  Secretary  of  State. 

Snt:  I  have  the  honor  to  acknowledge  receipt  of  your  commnnicatioa 
of  July  24,  inclosing  a  second  copy  of  a  dispatch  firom  Minister  Fish, 
«rttie24th  April,  in  reference  to  the  proceedings  of  the  Convention  on 
Intenational  Exchanges,  held  in  Brussels  during  the  present  year. 

The  proposition  for  this  supplemental  exchange  of  parliamentary  doc- 
nmentfl  involves  the  transmission  &om  Washington,  to  all  nations  giv- 
ing their  adhesion  to  the  same,  of  copies  of  the  Congressional  Becoid, 
of  all  bills  and  joint  resolutions,  and  of  official  reports  made  by  Con- 
gress, day  by  day  as  they  come  from  the  press;  but  does  not  include 
the  publicatious  of  the  Departments,  which  are  embraced  in  the  general 
■ystem  of  distribution  by  the  Smithsonian  Institntion. 

Hiis  will  involve  the  procuring  of  a  second  set  of  the  publicatious  in 
<)DestJon  for  the  legislature  of  each  Government,  in  addition  to  that 
wbicb  is  now  furnished  to  a  designated  depositary. 

It  will  be  impossible  to  promise  such  a  second  set  of  legislative  pub 
lications  to  a  considerable  namber  of  addresses  without  ascertaining 
the  views  of  the  Joint  Library  Committee  of  Congress  in  regard  to  it. 
This  body,  however,  already  has  the  power  to  enter  into  the  arrange- 
ment, as  ^dating  law  directs  the  Public  Printer,  in  addition  to  the  reg- 
ohir  number  of  fifty  sets,  to  furnish  fifty  additional  copies  of  any  work- 
that  may  be  indicated  by  the  aforesaid  committee  as  needed  for  parpo- 
ses  of  international  exchange. 
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At  present  all  the  Goveniments  of  tbe  severftl  couatries  engaged  in 
tbis  system  of  inteniatioQal  exchanges  have  iDdicated  some  public  li- 
brary aa  tbe  recipient  of  wbat  may  be  sent  from  tbe  Cnited  States, 
and  in  most  cases  tbe  actaal  agent  of  collection  and  distribation.  Tbe 
traasmissions  tbemselves,  bowever,  are  made  b;  an  international  bureaa. 

To  make  daily  sendings  of  the  pablications  in  question  would  involve 
much  additional  trouble  and  very  great  expense  for  postage;  and  I 
would  suggest  that  tbe  State  Department  take  tbe  necessary  ineasares 
to  bring  to  tbe  notice  of  tbe  International  Postal  Union  the  propriety 
of  considering  all  matter  of  tbis  kind  as  privileged,  and  to  be  forwarded 
free.  As  all  the  great  nations  of  the  world  are  members  of  the  Union, 
and  each  Ooveniment  collects  its  postages  in  advance,  it  will  simply 
amount  to  the  relinqnisbing  by  each  of  the  postal  charges  on  its  own 
ofBcial  matter.  It  would  seem  quite  proper,  in  addition,  that  tbe  Arank 
shoald  extend  to  all  official  correspondence  of  the  United  States  Gov- 
ernment with  parties  outside  of  its  limits,  although  American  members 
of  the  Postal  Convention  appear  to  have  been  largely  iustrumenlAl  ia 
preventing  tbis  simplification  of  tbe  official  intercourse. 

In  view  of  all  these  circumstances,  it  would,  I  think,  be  quite  proper 
to  notify  Minister  Fish  that,  while  the  United  States  accepts  the  general 
principle  of  this  supplementary  exchange,  formal  action  and  participa- 
tion must  be  deferred  until  the  pleasure  of  the  Joint  Committee  of  the 
Library  of  Congress  can  be  ascertained. 

In  tbis  connection  I  would  inquire  whether  it  might  not  simplify  mat- 
ters to  deliver  to  tbe  agents  in  Washington  of  the  respective  Ck)veni- 
ments  tbe  publications  to  be  forwarded  under  this  regulation.  In  the 
contrary  event,  each  country  sho*uId  be  requested  to  designate  a  speciflo 
address  to  which  tbe  publications  in  question  should  be  transmitted. 

I  may  mention  that  at  present  a  definite  exchange  of  the  publications 
in  question  has  already  been  indicated  through  the  Smithsonian  losti- 
tntiou  between  the  United  States  House  of  Representatives  and  the 
Legislative  Chambers  of  France,  in  virtue  of  a  proposition  to  that  effect 
from  France,  and  formally  accepted  by  resolution  of  the  House  of  Rep- 
resentatives. These,  however,  are  sent  io  bulk,  or  by  sessions,  and  not 
day  by  day  as  proposed. 

Very  respectfully,  your  obedient  servant, 
Spbnobb  F.  Baird. 

From  the  Department  of  State,  September  26, 1883,  to  the  Smithsonian 
Institution. 

Sib:  Acknowledging  tbe  receipt  of  various  letters  from  you  bearing 
date  tbe  20th  August  last,  touching  different  features  of  the  qnestion 
of  the  international  exchange  of  documents,  which  formed  tbe  subject 
of  consideration  at  a  recent  conference  in  Brussels,  I  beg  to  inclose  here- 
with a  printed  report  of  tbe  proceedings  of  the  conference,  and  to  ob- 
serve that  the  Belgian  Goverumeut  informs  the  Department  through  its 
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minister  bere  tiiat  it  adheres  to  tlie  two  drafte  of  a  conventiOD  marked 
respectively  A  aud  B,  and  to  the  final  report  of  the  deliberations  of  the 
conference  [pp.  36  et  seq.  of  the  inclosed  pamphlet],  aud  espresses  a 
desire  to  learn  the  attitude  of  the  TTnited  States  with  respect  to  these 
eoDclnsions  at  the  earliest  convenient  date,  in  order  that  the  conference 
which  is  to  adopt  the  final  arrangement  may  be  convoked  with  little 
delay. 

Altbongh  tbe  view  already  stated  by  yoa  in  your  vanoua  commnni- 
catioDS  of  August  24  are  apparently  ample,  it  seems  proper  tbat  the 
qnestioDs  thus  formally  submitted  by  the  Belgian  minister,  should  be 
referred  for  such  supplementary  consideration  of  the  Secretary  of  the 
SmithsoniaD  Institution  as  be  deems  it  pertinent  to  give. 

A  more  special  response  to  one  or  more  of  your  letters  of  August  24 
will  doubtless  soon  be  prepared. 

I  am,  sir,  your  obedient  servant, 
John  Datis, 
Acting  Secretary. 

Froa   the  Smithsonian  Institution,  October  4,  1883,  to  the  Hon,  John 
Davis,  Acting  Secretary  of  State. 

SiE :  I  have  just  received  at  this  place  your  letter  of  the  26th  of  Sep- 
tember asking  a  formal  consideration  of  paragraphs  A  and  B  and  tbe 
grneral  conclusions  of  tbe  report  of  the  conference  in  regard  to  inter- 
natiooal  exchanges  held  at  Brussels. 

In  compliance  therewith  tbe  Smithsonian  Institution  recommends 
the  acceptance  of  section  A  in'  its  actual  form,  aud  begs  to  express  its 
williDgness  to  carry  out  the  provisions  thereof  as  far  as  tbe  means  at 
its  command  will  allow.  More  than  one  series  of  Government  publica- 
tions cannot  at  present  be  promised  to  any  one  for«ign  Government. 

The  latitude  permitted  by  Article  6  in  refeivnce  to  shipments  by  sea 
removes  the  objection  made  to  the  i>revious  agreement. 

So  far  as  tbe  class  of  beneficiaries  referred  to  in  Article  7  is  concerned, 
the  Institution  reserves  the  right,  as  a  branch  of  its  own  original  system, 
to  use  such  additional  agencies  of  distribution  as  it  may  deem  proper, 
since  ex|>ericoce  has  shown  that  in  some  cases  at  least  these  are  tbe 
noie  expeditions  channels  of  transmission.  The  same  reservation  is 
Bade  in  reference  to  the  service  between  scientific  men  in  America  and 
those  elsewhere;  between  individuals  and  public  libraries,  as  also  in 
eonnectioQ  with  the  interehange  of  specimens  of  natural  history,  for 
none  of  which  is  provision  made  as  recommended  by  tbe  Institution 
sabject  to  tbe  approval  and  co-operation  of  Cktngress. 

The  general  conclasions  of  the  conference,  as  indicated  on  )>age  36  of 
tbe  pamphlet  (herewith  returned),  are  satisfactory  to  the  Institution; 
bat  modificadoDS  may  be  found  necessary  in  carrying  tbe  system  into 
ftill  operation. 

I  have  tbe  honor,  &c,  &&,  Spenobb  F.  Baibd.      , 
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DititioH  of  BniDoologs. 
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rates  of  transportation  companies.      October,  1883.     28  p.    Bvo.    Paper. 
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..,z.d.vCoot^lc 


BEPOET   ON  EXCHANGES.  155 

SegolatioDB  goveraiDg  the  adminion  of  c&nilidatea  Into  tbe  Nsval  Auodemy  aa  Darcil 

udeU.    iesS-'B3.    S  p.    8vo.    Paper. 
SpMiflcatioos  for  a  threo-cjlinder  horizoDtal  back-acting  componnd  iMTew-eogiDe  for 

nEb  of  the  United  States  atcBineiB  "Boston"  and  "AtlaDta."    48  p.    8to.    Paper. 
SpeciEcationg  for  tvodireot-aotiDgconipoand  twin-aoren  beameugiueeof  5,000-Iiono 

poller  for  the  United  States  steamer  "  Chicago."    46  p.     Bto.     Paper. 
Sptcifleation  for  steam  machinery  for  tbe  United  States  dlapatcb-boat  (1,500  tona). 

59  p.    8to.     Paper. 
Cmnidlatioa  of  Uwa  ralatiog  to  the  Navy,  Marioe  Corps,  &c. ;  from  tbe  Revised  Stat- 

Dt«*  and  Bobaeqaent  acts  to  Uarch  3,  1883.    Prepared  by  John  W.  Hogg.    40t  p. 

Svo.    Paper. 

Bureau  of  NavigatioJi. 

Imeriean  Practical  Navigator,  being  an  epitome  of  navigation  and  naatlcal  aation- 

omy.    674  p. 
Uicfal  tables  from  the  American  Practical  Navigator. 
Naval  Bcientific  papers  No.  10.    Disenaalona  on  iron  ihipa.    IW  p.    13  plates.    8vi>. 

paper. 
Kavil  Mientifio  papeia  No.  11.     Steel  for  sbipbailding.    308  p.  and  tables.    8vo. 

Paper. 
.tiTil  Kientiflo  pap«n  No.  12.    Papeia  and  discnasions  on  sorew-propntsioo.    932  p, 

Xaval  protea^onal  papeia  No.  14.    Papen  and  discusatooa  on  ezperimenta  with  steel, 

esp.    8vo.    Paper. 
Hsval  profeoaional  papen  No.  16.    Papers  and  diaoiuBiouB  on  ahipa  gnas,  and  armor. 

B^iinted  from  variona  aonicea.     119  p.  and  9  platea.     6vo.    Pap«r. 
Telegnvblo  determination  of  differences  of  longitnde  in  the  West  Indies  and  Central 

America.    By  Lient. -Commander  F.  M.  Green.    13  p.    4vo.    Paper. 
Tsl^raphio  determination  of  longitndesin  Japan,  China,  and  the  East  Indiea.    B7 
Lint-Commander  F.  M.  Qreen  and  C.  H.  Davis  and  Lieut.  J.  A.  Norrlo,  U.  S. 
N.  ie81-'82.    73  p.    4vo.    Paper. 
lafbtiDation  from  abroad:  , 

The  war  on  the  Pacific  coaal  of  Sontb  America  between  Chili  and  tbe  allied 

repoblicB  of  Pern  and  Bolivia  in  18T9-'81.    77  pagea.    8to.    Paper. 
Operatloua  of  the  French  Navy  daring  tbe  recent  war  with  Tnnia.    30  p. 

8vo.     Paper. 
Observations  npon  the  Korean  coaat,  Japanese  and  Korean  porta,  and  Siberia, 
made  daring  a  joamey  from  tbe  Aictlo  atationa  to  tbe  United  States, 
tbiongb  Siberia  and  Europe,  Jane  3  to  September  8,  18^9.    163  p.    Bvo. 
Paper. 
Coaataand  ialaada  of  the  Heditenanean  Sea,  Part  IT,  compiled  from  variouasonKear 

by  Lient.  Jobn  H.  Hawley,  U.  8.  N.    417  p.    8vo.    Paper. 
Aiimath  tablea,  prepared  by  Lieut.  S.  Scbroedei  aud  Haeler  W.  H.  H.  Sootberland, 
U.aN.    109  p.    4T0.    Paper. 

'  Hudrographic  Offict, 

Charta  and  plana  published  during  the  quartera  ending — 
December  31, 1888.    7  p.    8vo.    Paper. 
Uarch  31, 1B83.    8  p.    8vo.    Paper. 
NsBtJcal  Monograph^  No.  4.    North  Atlantio  cyclones  of  August,  1883,  by  Lieut.  W. 

H.H.Boatherland,U.S.N.    32  p.    4vo.     Paper. 
LlM  of  geographical  poaitiona,  for  tbe  nss  of  navigators  and  others.    Prepared  by 

Lient.  Commander  F.  M.  Oreen,  U.  S.  N.    99  p.    4vo.    Paper. 
Poblicationa  of  the  Unit«d  States  Hydrographic  Office  during  the  quarter  ending — 
June  30, 1883.    8  p.     9vo.     Paper. 
September  30, 1883.    9  p.    Svo.    Paper. 
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8nppl«m«Dt  to  pilot  chkit  or  the  North  Atlantio  Tor  December.    11  p.    8vo.    Paper. 
SopplemeDt,  Davigfition  of  the  atiait  of  M&gellau.    19  p.    Bro.    Paper. 
Hydrograplilo  DotioeB : 

1882.  Noa.  55-69  to  69  except  65,  and  iodez.    6to.    Paper. 
1883.  N<w.  1-16  J  19;  2W7;  53-56;  56^10;  72.    8*0.    Paper. 
Notice  to  mariDere: 

1882.  NoB.a3,e2,91,93,94,e5,97-124,aDdindezl-lS4.    8to.    Paper. 

1883.  Nob.  1-11;  13-30;  32-38;  50;  52-61;  63-94;  96-137;  149;  153-180.    8to. 

BnTtau  of  Sleafn  BnginMriiig 

Report  mode  to  the  Board  of  Steam  EnglueeriDg,  Nav;  Department,  March  3, 1883, 
by  B.F.Iaherwood,  Chief  Engineer,  U.  B.  N.,  on  the  hull,  engine,  and  boiler  of  Ihe 
iteam-yacht  "SiGetB,"constmctedby  tbeHerrsehof  Han  nfactoring  Company,  at 
Briatal.R.  I.    62  p.  and  pi.    8to.    Paper. 

Report  on  an  air  nfrigenting  machine  for  applying  cold  dry  ^r  to  Teasels,  hospitals, 
&o.,  made  t«  the  boreaa  April  6, 1S83.    32  p.    Sro.    Paper. 

NauHetil  JIummoo. 

Catalogue  of  the  Library.    110  p.    Svo.    Paper. 

The  American  Nantical  Almanac  for  1864.    266  p.  aad  tables.    8vo.    Paper. 

UniUd  Stale*  Saval  AiMdemg. 
Annnal  n3glet«r : 

18e2-'e3.    76  p.    8vo.    Paper. 
18a3-'84.    63  p.    8to.    Paper. 
The  theory  of  the  constmction  of  ordnance,  with  special  reference  to  the  resistance 

of  guns  to  tangential  strain.    31  p.    6to.    Paper. 
Notes  on  navigation  and  the  determination  of  meridian  distances.     For  the  ass  of 
naval  cadets  at  the  United  States  Naval  Academy.    146  p.  and  pi.    6nio.    Paper. 
Examination  papers,  1881  and  1882,    59  p.    Svo.    Paper. 

United  ^lala  ifavat  Obierratorg. 

Washington  astronomical  and  meteorological  obaervations : 

1878.  Vol.  25.     4to.     Cloth. 

1879.  Vol.26.    4to.    Cloth. 

POST-OFFICE   DKPAHTMRNT. 

Regulations  international  money-order  busiuess  between  the  United  States,  Bclginm, 
and  Tasmania,  respectively.    8  p.     8vo.     Papei. 

Regulations  to  talte  effect  July  2, 1683,  fur  the  guidance  of  postmasters  in  the  trans- 
action of  international  money-order  business  between  the  United  8tat«a  and 
Portugal,  in cinding  the  Azores  and  Madeira  iBlandH.    7  p.    8vo.    Paper. 

Begolations  and  inetructions  for  the  transaction  of  the  postal-note  business,  to  take 
ufiect  September  3, 188:).     13  p.     Svo.     Paper. 

Instmctions  to  railway  postal  clerks,  October  5, 1883.    37  p.    6vo.    Paper. 

Schednle  of  the  railway  post-offices  on  the  principal  thiongh  mail-routes  of  the  United 
States.    Corrected  to  Jane  1,1883.    72  p.    Svo.    Paper. 

Departmental  qnarl«rly,  monthly,  and  daily  salary  pay  tables,  calculated  aod  care- 
fully revised  by  Richard  T.  Bryan,  for  the  several  quarten  of  the  common  and 
leap  year,  showing  the  qnarterly,  monthly  and  daily  pay  of  salaries  fiom  |1,009 
to  tS&flOO  per  year.    Printed  by  older  of  the  Postmaater-General.    375  p.     4to. 
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BTATB  DBPABTMEKT. 


Bftgiatei  of  the  Department.     Con«ct«d  to  October  1, 18U3.     109  p.    Bvo.     Paper. 
The  otatatea  at  la^e  of  the  UnitAd  Slates  of  America  from  December,  1881,  to  March, 

1B83,  and  recent  treaties,  postal  conventions,  and  eiecntive  proolamatioDS.  Vol. 

22.    1,147  p.    4to.    Sheep. 


SUPREME  CODRT. 

Bales  of  UieSapreme  Court  of  the  Uoiled  States,  and  rales  of  practice  for  the  ciroait 
and  district  courts  of  the  United  States  in  equity  and  admlrolt?  cases,  and  orders 
and  re£N«aces  to  appeals  Iioid  Coort  of  Claims.    77p.    Sto.    Paper. 

TKEASDRY   DBPARTHENT. 

TiHh  «""i»»i  report  of  the  Treosarer  of  the  United  States  on  the  sinking  fund  and 

funded  debt  of  the  Sistrict  of  Columbia.     28  p.     8to.     Paper. 
CoatAm-honse  fees.    Doonment  No.  377.    February  3, 1883.    14  p.    8to.    Paper. 
Caatam-houM  fee*  to  be  collected  ftom  all  vessels  navigating  the  waters  of  the  north- 

MD,  Dortbeastem,  and  northwestern  frontiers  of  the  United  States.    13  p.    Svo. 

Papar. 
Comparative  dnties  and  the  relation  of  the  Treasury  Department  to  tariff  legislation. 

By  Joseph  Nimmo,  Jr.    Febmory  SO,  1663.    Sa  p.    Svo.    Paper. 
Laws  and  legolatioos  for  the  government  of  customs  instiectors,  weighers,  gangerp. 

and  measarers,  and  list  of  penalties  for  violation  of  costAms-re venue  and  nsvi- 

gatiim  laws.    213  p.    Svo.    Paper. 
Digest  of  appropriations,  1884.    342  p.    4to.     Half  Rnsaia. 
Catalt^ne  of  books  and  blanks  issued  by  ofBcera  of  the  onstonu  at  the  port  uf  New 

York,  October,  1863.    TO  p.     6vo.     Paper. 

BKretm  of  Stalittict. 

Fifteenth  annual  list  of  merchant  vessels  of  the  United  States,  for  the  year  ending 

June  30,  1883.    454  p.     4to.    Paper. 
Soinmary  statements  of  the  imports  and  exports  of  the  United  States : 

Ho.  3.     September,  1882-'63.     10  p.    4to.    Paper. 

No.  4.    October,  llftS-'83.    10  p.    4to.    Paper. 

No.  e.    November,  I662-'83.    M  p.    4to.    Paper. 

No.  6.    December,  ISSS-W.    12  p.    4to.    Paper. 

No.  7.    January,  188J-'84.     10  p.     4to.     Paper. 

No.  8.     February,  18»3-'e4.     10  p.     4to.     Paper. 

No.  9.    Uorch,  1683-'64.    10  p.    4t«.    Paper. 

No.  10.  April,  ie83-'84.     10  p.     4to.     Paper. 

No.  11.  May,  186»-'B4.     10  p.    41o.     Paper.  * 

No.  12.  Jnne,  1883-'84.    12  p.    4to.     Paper. 

No.  2.     Angnst,  tetja-IM.     14  p.     4to.     Paper. 

No.  3.    8epten4>«r,  1883-'84.    14  p.    4  to.    Paper. 
Qnorterly  reports  relative  to  the  imports,  exports,  immigration,  and  navigation  of  the 
United  Stale*  for  the  three  months  ended— 

September  30,  1682.     157  p.    6vo.     Paper. 

December  31, 1882.    p.  108-359.    Svo.    Paper. 

March  31, 1883.    p.  361-464.    Svo.    Paper. 

Jane  30,  1683.     p.  46j-573.    Bvo.     Paper. 

Uniled  3tate$  Coatt  and  Geodetia  Surveg. 

Kepoirt  of  the  Superintendent  for  the  year  ending  Jane,  1S82.     16  p.    Svo.    Paper. 

A  treatise  on  projections.    By  Thoiiina  Craig.    4to.    Paper. 

CatalOKoe  of  charts,  1883.    64  p.    4to.    Paper.  ^ 
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Tide  Ubles  of  the  AtUntio  coMt  of  the  Uoitod  Slates,  16S4.    136  p.    Bto.     Paper. 
Tide  tables  of  the  Paci6o  coast  of  the  Uuited  Slates,  1884.    65  p.    8vo.    Paper. 
Geoenl  inBtructioDS  fbr  hydrograpbio  work,  1883.    81  p.    8vo.    Paper. 
Original  topographic  and  h  jdrographio  sbeeta  registered  in  the  archiveH  of  the  United 
States  Coast  and  Geodetic  Snrvey.     70  p.     4to.    Paper. 

Firtl  Comptroller' e  Offioe. 

Decisions  in  the  matter  of  the  right  of  the  United  States,  after  payment  is  made  to  a 
contractor  for  a  quarter's  service  on  carrying  the  mails,  to  dodnct  from  compensa- 
tion due  bim  for  services  thereafter  performed  (1)  the  price  of  trips  so  paid  faros 
performed  when  not  in  fact  performed,  and  (2)  notexoeeding  three  times  the  pric« 
for  failore  to  perform  said  trips  occasioned  by  fault  of  the  contractor.  Beeside'a 
appeal.    S9  p.    ivo.    Paper. 

Internal  BtMHue. 

In  throat- revenue  laws  in  force  since  March  4,  1879.  Beprint,  with  anbseqnent  laws. 
234  p.    8vo.    Paper. 

Lif«-i8aving  Servioa. 

OfGoiul  register,  June  1,  1883.     15  p.    8vo.     Paper. 
Annual  report,  June  30,  1893.     504  p.    8to.     Paper. 

Buptrvtting  Arokiltet. 

Annual  report,  September  30, 1383.    45  p.    8to.    Paper. 

Stpemiting  Itupootor-Qeneral  qf  SUtmboat$. 

Aimual  report,  June  30,  18®.     15  p.    8to.     Paper. 

Lava  governing  the  inspection  of  foreign  steam-Tesselii,  &.c.    27  p.    6to.    Paper. 


Record  of  engagements  with  hostile  ludians  within  the  military  division  of  the 

Hissoori  from  1868  to  1882.    112  p.    Svo.    Paper. 
R<!port  of  an  exploration  of  parts  of  Wyoming,  Idaho,  and  Montana  in  August  and 

September,  1882,  made  by  Lientenant  General  Philip  Sheridan.    69p.    6  to. 

Koport  of  an  expedition  from  Fort  Colville  to  Puget  Sound,  Washington  Territ^t;, 
made  by  First  Lieut.  Henry  H.  Pierce,  Twenty-first  Infantry.  25  p.  and  mapa. 
Bvo.    Paper. 

Reflations  for  the  United  States  Military  Academy  at  West  Point,  N.  T.  82  p.  and 
^8  p.    ludex.    8vo.    Paper. 

Ai^aUut-General. 
General  conrt-martiol  orders; 

For  1889.    Nos.  54-85,  except  67  and  70. 

For  1833.    Nob.  1-61,  except  12  to  15. 
Index  to  general  court-martial  orders  for  1882.    8to.    Paper. 
General  orders: 

For  186^.    Nos.  86.  87,  93,  103,  t06,  109,  110,  113,  IIB,  119,  ISS,  123,  ia&-138. 

For  1883.  Nos.  1-81,  except  9,  39,  and  89. 
Official  register,  January  1,  1883.  8vo.  Paper. 
Circular  1.  March  7, 1883,  4  p.  8to.  Paper. 
CircnlarS.  March  16, 1883.  3  p.  8to.  Paper. 
Circnlar  3.  April  10,  1883.  2  p.  8vo.  Paper. 
Circular  5.    Jnne  32,  1883.     3  p.     8to.     Paper. 
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Cirenl&r  6.   AaROSt  10,  188n.    2  p.    8to.    Paper. 
Cirenlai'  7.    Aagnet  14,  1883.    2  p.    Svo.    Paper. 
CiTcnlu  6.   September  8,  J833.     1  p.    8v*.     Paper. 
CircolAr  9.    October  IS,  1883.    1  p.    Svo.    Pap«r. 
Index  to  general  orders  for  18ti3.    56  p.    8vo.    Paper. 

Engititer  Bureav, 

Frofeasional  pspera,  No.  25,  Report  npon  tbe  practice  in  Enrepe  with  the  heavy 
ArmstroDK,  Woolwich,  and  Kmpp  rifled  gnna.  Sabmitted  by  the  Board  of  Engi- 
neers for  Fortlficationa.    48  p.  and  5  pi.    4to.    Paper. 

United  Stalet  Aftlitorjr  Academy. 

Annual  report,  1883.    6  p.     8to.     Paper. 

Th«  fortifications  of  to-day.  Fire  against  mndels  of  coast  batteries  and  parades. 
Horiiontal  and  cnrved  Are  in  defense  of  coast.    99  p.  and  pi.    4to.    Paper. 

Orinane*  Office. 
Kates  on  the  coostniolion  of  ordnanee: 

No.  SO.    Hay  8, 1893.     The  secretion  gf  gas  in  steel  casting.    06  p.    4to. 

Paper. 
No.  21.    FabricatiOD  of  cannon  in  RoHsia.    42  p.  and  5  pi.     4to.    Paper. 
No.  S2.    Thestmctareof  Bteel.    13  p.  and  pL    4to.    Paper. 
Ordii»ne«  notes : 

No.  293.    Preeerratton  of  moistare  for  eeaaonable  rainfall.    3  p.    4to.    Paper. 
No.  294.     The  Engliali  military  power  and  the  Egyptian  campaign,  1882. 

13  p.    4to.    Paper. 
No.  395.    Besearches  on  the  penetration  of  projectiles.    19  p.    4to.    Paper. 
No,  296.     Captain  Dutton'a  report  on  the  tertiary  history  of  the  Canon  Dis- 
trict.   3  p.     4to.     Paper. 
No.  297,    The  oaTalryman  and  hie  horse.    6  p.    4to.    Paper. 
No.  298.     Improved  arms  rack.    3  p.  and  3  pi.    4to.    Paper, 
No.  299.    Snbjecta  for  a  military  library.    11  p.  and  4to.    Paper. 
No.  300.    The  French  army.     10  p.    4to.    Paper. 
No.  301.    Theoretical  and  practical  ballistioB.    7  p.     4to.     Paper. 
No.  303.    Notes  on  the  embarkation  and  debaikation  of  horses  and  their  care 

on  board  ship.    5  p.    1  pi,    4to.    Paper, 
No.  303.    Theproctioeregnlatiousof  someEuropeanartilleries.    4ta.  Psper, 
No,  304.    Notes  on  field  artillery.    13  p.    4to.    Paper. 
No,  dO&.    The  effocta  of  the  increased  powers  of  infantry  weapons.    5  p. 

4  to.    Paper. 
No.  307.     Improved  capstan.    5  p.  and  1  pi.    4to,     Paper, 
No.  308.    Armor,  June  22, 1883.    7  p,    4to,    Paper. 
No.  309.    Description  of  some  of  the  improvemonto  introdaced  at  Frankford 

Arsenal  daring  the  present  fleoal  year,    13  p.  and  13  pi.    4to.    Paper, 
No.  310.    Keport  on  naval  experiments  against  armor  plating.    17  p,  and 

4pL    4to.    Paper. 
No.  311.     Headless  shell  extractor  for  SpringBeld  rifle  and  carbine.    2p.    4to. 

Paper. 
No,  312.    On  thediscovery  of  ganpowder  by  the  Chinese.   4  p.    4to.    Paper. 
No.  313.    BallistioapparatDsemployedby  the  French  marine  artillery.    79  p. 

and  22  pi.    4to.    Psper. 
Vo.  314.    Armor-plate  experimenta.    2  p.  and  1  pi.    4to.    Paper. 
No.  318.    The  critical  condition  of  the  British  army.    16  p.    4t«.    Paper. 
Ko.Sie.    Asbort  hietoryof  the  iron-clad  trains.    ByLlent.  E.  Warre- Blade, 

R.  N,    4  p.  and  1  pi.    4to.    Paper. 
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Ordiuuice  ootea — Coutioaed. 

No.  319.    iDfmitr;  fire  verauti  artiDery  fire.    By  Col.  Lonsdale  Hale,  Staff 

College.    8  p.     4lo.     Paper.. 
No.  320.    The  dnticsof  tlw  perGODnel  ofa  batter;  of  field  artillery  in  action. 

By  LiSDt.  Col.  B.  KemmiH,  K.  A.    13  p.    4to.    Paper. 
No.  333.    The  com  bin  at  ion  anvil  in  small-arm  cartridge.    Ip.  and  5  p).    41a 

Index  to  notes: 

S36-259.  4to.  Paper. 

260-284.  4to.  Paper. 

085-^19.  4to.  Paper. 

QuaTlemtaater-  Gencm  I. 

SpeoificRtions  of  the  plomber  ivork  and  materials  required  in  the  constmotiDD  and 
completion  of  the  Torioua  buildinga  comprising  the  United  Statea  Aimy  and  Navy 
Hospital  at  Hot  Springa,  Ark, 

1.    Speoiftcations.    9  p.    8to     Paper. 
8.    Flans.    80  pi.    Svo.    Paper. 
3.     Ciroolar.    4  p.     8vo.    {"aper. 
The  military  shoe.     By  H^.  S.  A.  Salqnin.     58  p.    fivo.     Paper. 

Signal  QJfUt. 
Professional  papers: 

No.  IX.    Charts  and  tables  showiug  geographical  distribution  of  ruinfoU  in 
the  United  gutee.    By  U.  H.  C.  Dannoody,  fiiat  Ueatenaut,  Fourth  Ar- 
tillery.   51  p,  and  pi.     4to.     Paper. 
No.  XI.    Meteorologicaland  physical  observations  on  the  east  cooet  of  British 
Amerioo.    By  H.  A.  Taft  Sherman.    802  p.    4Io.    Paper. 
Signal  Service  notes ; 

No.  9.    Weather  proverbs.    By  H.  R.  C.  Danwoody,  Ont  lientenaat.  Fourth 
Artillery.    148  p.    Bvo.    Paper. 
OfBolal  danger,  distress,  and  storm  signal  code  for  Signal  Service  sea-coaat  stationa 
and  mariners.     74  p.    6vo.    Paper.  • 

Subiialenct  Jitpartmenl. 

Regnlationt  governing  the  clerical  and  other  employes  in  the  ofBco  of  the  Commis- 
sary-Geueralof  Sabsistence.    8  p.    8vo.    Paper. 

Sh  rgeon-  General. 

Medical  and  snrglcal  hiatorj'  of  the  war  of  the  rebellion.  Part  lU.  Snigioal  volama. 
986  p.    29  p.    Index.    4to.   Cloth. 

Standard  supply  table  of  the  Medical  Department  of  the  United  Statea  Army,  1883. 
30  p.     8vo.     Paper. 

Index  catalogue  of  the  library.    Vol.  IV.    1033  p.    4to.     Paper. 

Cimnlar  No.  3.  Septerolier  I,  1863.  Instructions  for  the  government  of  medieaL  offi- 
cers in  preparing  the  medical  and  surxical  reports  of  the  Army  Medical  Depart- 
ment.   21  p.    8vo.    Paper. 

The  foregoing  list  of  official  docuiuents  received  from  tbe  Public 
Printer  duriDg  the  year  18S3  repreaeats  721  distinct  publicatioDB;  each 
beiogdelivered  in  50  copies,  tliey  form  an  aggregate  of  36,250  copies, 
weighing  21,065  pounds,  and  were  packed  in  two  boxes  apiece  for  each 
set,  which  now  consists  of  19  boxes  of  about  260  pouods  weight. 
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BEPOBT  OF  THE  ASaiSTANT  DIBECTOB  OF  THE  U.  8. 
KATIOITAL  MUSEUM,  TOGETHEE  WITH  THE  BEPOBTS 
OF   THE    ODBATOBS,   FOB   THE    YEAB    1883. 


Pn>f.  Sperobb  p.  Baibd,  ■■ 

Director  of  the  U.  S.  yational  Jfweum : 

Sis :  Id  accordanee  witb  your  instnictioDS,  X  have  tbe  honor  to  snbmit 
herewith  a  report  apoD  the  preeeot  condition  of  tbe  U.  9.  National 
Moseam  and  upon  the  work  accomplished  in  its  various  departments 
dniiD^  tbe  year  1883. 

In  accordance  with  established  nsage,  I  have  reviewed  the  work  of 
the  several  scientific  departments  of  tbe  Museam,  as  well  as  that  of  the 
Division  of  Administration.  The  reports  of  tbe  cnrators  are  this  year 
for  tbe  first  time  printed  in  fnU,  their  extent  and  importance  being  so 
great  as  to  render  this  necessarj-.  In  my  own  report  I  have  included 
an  acconnt  of  the  operations  of  tbe  department  of  arts  and  industry, 
for  tbe  present  itssigned  to  my  care,  in  preference  to  preparing  a  spe- 
cial Garator*s  report  apon  this  department:  the  reports  of  certain  of 
thecarators  of  "sections''  of  this  department  are,  liowever,  furnished 
with  tbe  others. 

In  the  present  report,  as  iu  those  which  have  preceded  it,  are  incorpor- 
ated certain  suggestions  relating  to  tbe  administration  of  tbe  Museam, 
for  which  I  desire  to  be  held  individually  respoiiKihIe,  and  which  the 
reailers  should  not  assnme  to  be  definitely  determined  elements  of  the 
po}ic)'of  tbeMusenm,  sincetbey  may,  any  orallof  them,  at  some  future 
time  either  in  their  preaent  form  or  with  modifications,  be  recommended 
tor  adoption,  or  pronounced  undesirable. 

Should  Congress  daring  its  present  session  make  provisions  for  the 
publication  of  a  special  report  ujwn  Museum  work,  it  is  tbe  desire  of 
nyselfand  my  ajjsociates,  should  yon  a|>prove,  to  present  iu  the  first 
report  of  the  new  series  a  somewhat  exhaustive  statement  of  the  present 
coodition  of  the  Museum,  together  with  a  review  of  its  i>ast  history  as 
a  whole,  and  of  its  several  departments,  together  with  tbe  history  of  the 
•te|»  by  which  tbe  present  |iositioD  of  ;he  establishment  has  been  at- 
tuned. 

Very  respectfully, 

O.  Bbown  Qood£, 

Asnatant  Director, 

Washihgi  on,  Januarji,  1884.  •  161 
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REPOET  OF  THE  ASSISTANT  DIRECTOR. 

Daring  tbe  year  the  officers  of  the  Museum  have  continaed  the  work  of 
rearrduging  the  materials  uoder  their  charge  Id  the  greatly  extended 
space  afl'onled  hy  tbe  completion  of  the  new  building.  It  will  be  re- 
membered that  this  building  was  first  occupied  late  in  18S1 ;  and  that 
ISfiSisreiilly,  therefore,  only  the  second  year  of  systematic  effort.  Some 
experiments  in  iuslallation  were  made  in  1881,  but  the  chief  thing  ac- 
complished was  tbe  accumulation,  in  some  of  the  inner  courts  of  the 
building,  of  a  great  mass  of  unclassified  material  which  had  been  gath- 
eriug  for  many  years  in  the  various  stores-rooms  of  tlie  Smithsonian  build- 
iug  and  elsewliere,  and  which,  on  account  of  lack  of  space,  had  for  the 
moKt  part  been  allowed  to  remain  in  the  original  packing  cases. 

After  a  struggle  of  twenty-four  months  with  this  mass  of  unassorted 
material,  the  floors  of  the  Mnseum  have  been  almost  cleared,  and  at 
present  only  three  of  the  seventeen  exhibition  halls  are  occupied  for 
storage  purposes,  viz :  The  southwest  court,  which  is  still  full  of  speci- 
mens belonging  to  the  departments  of  metallurgy,  mineralogy,  and 
lithology;  the  southeast  court,  which  is  used  as  s  general  receptacle 
for  empty  cases  and  unmounted  mateiYal  belonging  to  tlie  departments 
of  zoology  and  anthropology;  and  the  northeast  court,  which  has  been 
temiiorarily  given  up  to  the  uses  of  tbe  Geological  Survey  and  tbe 
Bureau  of  Ethnology. 

A  provisional  nssigiimeot  of  exhibition  space  has  been  made  as  fol. 
low»:  North  Hall,  the  historical  collections  and  costumes;  east  Hall  and 
west  Hall,  general  collections  in  ethnology  and  art  and  industry;  south 
Hall,  collection  of  mammals;  east  north  range,  fisheries  collectiouB; 
north  east  range,  collection  of  models  of  boats  and  other  appliances  of 
transportation;  south-east  range,  sculpture  and  architecture;  east-south 
range,  tbe  osteological  collections,  the  table  cases  in  the  west  half  of  tbe 
room  being  temporarily  occupied  by  storage  cases  for  fossil  plants  and 
invertebrates;  the  eastern  end  of  the  west  south  range,  mineralogy;  its 
western  end,  lithology  and  physical  geology;  south-west  range,  metal- 
lurgy ncd  economic  geology;  the  southern  end  of  north-west  range,  tbe 
collections  of  materia  medica ;  its  northern  end,  the  collection  of  foods 
and  pigment?,  &c.  The  west  north  range  is  used  for  a  lecture-room  and 
hall  for  tbe  meetings  of  societies,  and  also  for  the  temporary  exhibition 
of  recent  accessions  to  the  collections.  The  inner  courts,  being  used  ua 
work-rooms,  are  as  yet  unassigned,  save  the  northwest  court,  which  is 
devoted  to  North  American  pottery. 

In  the  Smithsonian  building  the  four  main  exhibition  balls  are  as- 
signed as  follows:  Main  ball,  ornithology;  upper  main  ball,  prehistoric 
arcbteology ;  west  range,  ichthyology ;  west  hall,  marine  invertebrates. 
These  assignments  are  entirely  provisional,  and,  indeed,  tbe  separatiop 
of  tbe  material  belonging  to  the  different  departments  is  not  yet  entirely 
accomplished. 
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It  will  be  observed  tbat  several  departmeats— notably,  those  of  rep- 
tiles, mollnsks,  and  fossils — bave  received  no  assignment  of  space  in  the 
exhibition  halls.  The  curator  of  mollasks  and  the  curators  of  inver- 
tebrate  fossils  are,  however,  provided  with  particularly  commodions 
and  well-fitted  laboratories,  which,  from  the  nature  of  the  material  au- 
der  their  charge  and  the  at  present  only  partially  organized  condition 
of  the  t»llections,  are  considered  adequate  for  their  immediate  needs. 

Organization  of  tke  d^artmenta  and  asHgnment  of  staff. — A  provisional 
classification  of  the  departmeots  of  the  Museum  was  adopted  early  in 
I8S2,  and  during  the  past  two  years  has  been  practically  applied.  As 
is  shown  by  the  accompanyiDg  schedule,  twenty-two  scientific  depart- 
ments were  provided  for  and  grouped  in  five  divisions,  namely:  An- 
thropology, zoology,  botany,  geologj',  and  exploration  and  experiment. 
There  are  also  eleven  executive  departments,  grouped  together  in  the 
Division  of  Administration. 

Clattification  of  the  departments. — The  followiug  classiflcatioD  of  the 
collections  has  been  provisionally  adopted:* 
Divlsioa  of  AdministratioD : 
Department  A. — ^Direction. 

(Supervision  of  routine  work;  installation  and  labeling  j  apart- 
ments and  keys;  cases  and  furniture }  supplies;  ofiers,bid8, 
aud  contracts ;  certification  of  accounts ;  requisitions  and 
complaints;  assignments  of  work — leaveaofabsence;  gen- 
eral correspondence  and  circulars ;  supervision  of  other  de- 
partments in  division  of  administration;  reports.) 
Department  B. — Begistry  and  storage. 

(Begistry;  reception  and  assignment;  packing  and  unpacking; 
shipment;  storage;  catalogues,  blanks,  and  labels;  ac- 
knowledgments ;  traosportation.) 
Department  C. — Archives. 

(Becords  and  registers;  files.) 
Department  D. — Library. 
Department  E. — Publication. 
Department  F. — Duplicates  aud  exchanges. 

(Preparation  of  duplicates  for  distribution;  distribotion  of  dn- 
p]icat«s ;  applications  and  proposals  for  excbaoges.) 
DepartmSnt  G. — Property  aud  snpplies. 

(Purchase;  registry;  storage;  requisitions  aud  issue;  samples 
and  price-Hsts.) 
Department  H. — Accounts. 

(Estimates;  coutracts  and  orders;  audit;  disbursement.) 
Department  I. — Bnildings  and  labor. 

(Police  and  inspection;  mechanics  and  labor;  heating  aud  light- 
ing; construction  and  repairs;  cleaning;  public  comfort.) 
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Division  of  Administxatioii — CoDtioaed. 

Department  K. — Electric  service. 

(TelephouG    service;    time  servioej   barglar-alnrra  eervloe; 
watvli-clo  k  Ber\'ice.) 

Departmeiit  L. — Preparation. 

(Tftxidermy ;  modeliug ;  skeletoD  prepaxation ;  moantint;  aod 
attacbin;;  labela;  lapidaries*  work;  stone-cutting  work; 
draiiglitiiif;;  ptiotogrtipbiug ;  paiuting;  poisooiDg  and  ap- 
plying preservators.) 
Division  of  Anthropology : 

Department  I. — Art  and  industry. 

Department  II. — Races  of  Men. 

Department  IIL— Antiquities. 
Division  of  Zoology : 

Department  IV. — Mammals. 

Department  V, — Binla. 

Department  YI. — Iteptiles  and  BatrachJans. 

Department  VII. — Fi dies. 

Department  VIII. — Mollusks. 

Department  IX. — Insects. 

Department  X. — Cnistaceans.  ^ 

Department  XI. — Worms. 

Department  XII. — Radiates  and  protozoans. 

Department  XIII. — Invertebrate  fossils. 
Division  of  Botany : 

Department  XIV. — Recent  plants. 

Department  XV. — Fossil  plants. 
Division  of  Geology : 

Department  XVI. — Mineralogy. 

Department  XVII, — Lithology  and  pfayttical  Geology. 

Department  XVIII. — Metallurgy  and  economic  Geology. 
Division  of  Esploratioa  iiud  Experiment: 

Department  XIX. — Exploration  and  field  work. 

Department  XX. — Cbeinistry. 

Department  XXI. — Experimental  Physiology. 

Department  XXII. — Vivaria. 
A  brief  review  of  what  has  been  accomplished  in  each  department 
np  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
bai»8  be  the  most  satisfactory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  the  Museum.  I  shall 
not,  however,  attempt  to  discuss  the  additions  of  the  year  to  the  Mu- 
seum, since  these  will  be  treated  of  in  detail  in  the  reports  of  tbe  sev- 
eral execulire  officers,  while  a  complete  list,  arranged  alphabetically  by 
donors,  will  be  fonpd  in  the  appendix  to  this  report. 
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SITIBIOir  OF  ADMmiBTBATION. 

DepartMent  A .-  Direction. — During  tlie  period  of  tbe  reconstruction  of 
Uie  east  end  of  tti»  Smitbeonian  building  tbe  Director  bas  occupied  an 
office  in  the  nor(bn<Mt  pavilioD  of  the  MuBeum.  Eariy  in  tbe  year  tbe 
assistantdirectorwasappointedcommissioDerto  tbe  Inieniatioual  Fish- 
eries Exhibition  to  be  held  in  London  from  May  1  to  November  1,  and 
bis  duties  in  this  connectioD  Decapitated  bis  absence  from  tbe  middle 
of  April  until  tbe  let  of  October:  during  tbis  period  Mr.  Frederick  W. 
True  was  nppointed  to  serve  as  acting  assistant  director,  and  rendered 
most  efficient  service.     ^ 

The  assistant  director  was  instructed  while  iu  Enropo  to  study  the 
methods  of  administration  of  the  most  important  mu^eumt^,  and  bas 
now  in  preparation  a  report  upon  his  observations  daring  tbe  present 
year  and  in  18S0  upon  tbe  cbief  museums  of  England,  Friince,  Ger- 
many, and  Italy.  He  desires  in  tbia  place  to  make  acknowledgment  of 
DDmeroae  courtesies  and  valuable  aid  received  from  Sir  Pbilip  Ounliffe 
Owen,  director  of  the  South  Kensington  Mgsenui ;  Dr.  A.  C  G.  Gun- 
tber,  keeper  cf  the  zoological  collections  of  tbe  Britiub  Museam ;  Prof. 
W.  H.  Flower,  curator  of  tbe  Museum  of  the  Boyal  College  of  Surgeons; 
Dr.P.Ii.Sclater,secretaryof  tbe  Zoological  Society  of  London;  Dr.  Will- 
iam Mtnrie^  librariau  of  the  LiuDEean  Society  of  London ;  Mr.  W.  SaviUe 
Kent,  curator  of  the  Backlaod  Museam  of  Practical  Fish  Cnlture,  South 
KenaingtOQ;  Prof.  H.X.Moeely^  of  tbe  University  of  Oxford;  Mr.Juhn 
W.  Clarke,  saperintendeut  of  the  Cambridgo  University  Uutieum;  Mr. 
A.J.  B.  TreodelljOf  the  Science  and  An  Department,  South  Kensinglon; 
Prof,  Thomas  C.  Archer,  director  of  the  Edinbargh  Museum  of  Science 
aod  Art;  llr.  T.  J.  Moore,  curator  of  the  Liverpool  Museum;  Mr. 
Xwk  H.  Judge,  curator  of  tbe  Parkea  Museum  of  Hygiene ;  Mr.  John 
Dnraod, of  Paris;  Br.  E.  Sanvage,  of  theMusenmof  Natural  History, 
Facia;  Prof.  E.  H.  Oiglioli,  director  of  tbe  Boyal  Museum  of  Vertebrates, 
nc««oce;  Dr.  Fran2  Steindaobner,  keeper  of  the  Imperial  Cabinet^ 
Tienna;  and  Baron  K.  De  Sotsky,  director  of  tbe  MnsSe  Imperial  Agro- 
iwaiiqae,  St.  Petatsburg. 

Hie  act  of  Congress  authorizing  and  directing  the  participation  of 
tlie  United  States  iu  the  International  Fisheries  Exhibition  at  London 
necessarU;  added  an  enonnoTis  weight  to  tbe  work  of  the  division  of 
•dninistration. 

J)^artmatta  B  and  0:  Begiatrji  and  ttoroffe,  and  arcAis««.— Tbese  de- 
partments, nader  tbe  supervision  of  Hr.  S.  C.  Brown,  registrar,  have 
beeo  efficieotly  administered.  The  total  nnmber  of  packages  received 
was  2,196.  The  regnlar  storage  rooms  in  the  Smithsonian  building 
having  been  tsmporarily  dismantled,  a  shed  for  the  reception  of  the  daily 
■otjoisitionB  was  erected  at  the  south  entrance  of  tbe  Smithsonian  bnild- 
iaCf  and  tbe  amtents  of  several  of  the  store-rooms  transferred  to  the 
Aimatj,    Tbo  ihed,  bailt  atUoiniog  the  Armoiy  iu  1882,  and  aUo  tba 
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npper  storieB  of  tbe  Armoiy  bmldiog,  are  now  filled  vritii  boxes  tall  of 
specimeDS  awaiting  asaignment ;  antl,  as  has  already  been  stated,  three 
of  the  iooer  coarts  of  the  Mnseam  bailding  are  now  filled  in  the  same 
niBDDer.  Tbe  collection  of  tbe  American  Institute  of  Hitting  EDgioeers, 
presented  to  the  Mnseam,  has  been  packed  and  stored  nnder  the  direc- 
tion of  Mr.  Thomas  Donaldson  in  the  basetnent  of  tbe  Memorial  Hall, 
Fairtnount  Park,  Philadelphia,  and  cannot  be  removed  to  WashingtOD 
withont  a  special  appropriation  for  that  parpose. 

In  the  department  of  archives  two  copyist^re  constantly  employed 
in  making  a  duplicate  copy  of  the  Mnseam  registers — a  work  which  is 
considered  to  be  of  great  importance  owing  to  the  fact  that  the  original 
catalogues,  being  distributed  through  nnmerons  deptutments,  may  acci- 
dentally sntTer  mntiiation  or  destruction. 

Department  D :  Library. — The  library  has  remained  in  charge  of  Mr. 
Frederick  W.  True.  The  importance  of  this  library  to  officers  of  the 
Museum  and  others,  who  by  an  exchange  of  courtesies  are  allowed  its 
privileges,  is  very  considerable.  In  fact,  without  it',  Museam  work 
would  be  greatly  crippled  and  retarded,  since,  for  every  reference  re- 
quired, it  would  be  necessary  to  dispatch  a  messenger  to  the  Congree- 
sioiia!  Library,  where  tbe  Smithsonian  Library  has  for  many  years  been 
deposited.  One  additional  sectional  library  has  been  established  daring 
the  year,  viz,  that  in  tbe  section  of  foods  and  textiles.  These  sectionE^ 
libraries  are  of  material  advantage  to  the  curators  of  the  various  depart- 
ments, since  they  may  thus  have  close  at  hand  all  the  available  author- 
ities required  for  the  prosecution  of  their  several  specialties.  The  car© 
of  these  sectional  libraries  however  devolves  upon  tbe  librarian,  and  does 
not  encroach  upon  tbe  time  of  the  curators  themselves. 

By  the  introduction  of  a  largesky-Iightintberoof  of  the  library  mach 
additional  illumination  has  been  secured.  Full  details  of  work  con- 
nected with  the  library  will  be  found  in  tbe  report  of  the  libruian. 

Department  E:  Fvblicatitmt. — Daring  the  year  volume  5,  Proceedings 
of  tbe  n.  S.  Kational  Museum,  a  book  of  714  pages,  has  been  published; 
also  Bulletin  16  (Synopsis  of  Fishes  of  North  America,  by  D.  S.  Jor- 
dan) ;  Bulletin  20  (Bibliography  of  writings  of  Spencer  FnllertoD  Burd, 
by  G.  Brown  Goode);  Bulletin  22  (Guide  to  the  Flora  of  Washing- 
ton and  vicinity,  by  Iiester  F.Ward);  and  Bulletin  24  (Check-list  of 
Kortb  American  Beptilia  and  Batracbia,  by  H.  C  Yarrow).  The  de- 
scriptions of  these  will  be  found  in  the  bibliographical  appendix.  A 
porUon  of  Balletin  27  was  also  published  in  7  sections,  these  being  n 
collection  of  the  special  catalogues  of  tbe  American  Department  at  tbe 
London  International  Fisheries  Exhibition.  Dr.  T.  H.  Bean  has  ren- 
dered his  nsnal  efficient  service  as  editor  of  the  publications:  tbe  prep- 
aration of  the  admirable  indexes  of  the  volumes  of  the  Proceedings  has 
been  his  special  care,  and  add  greatly  to  the  value  of  the  Tolnmee  aa  a- 
leooTd  of  oorrent  worV  • 
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It  is  boped  that  Congress  may  order  the  preparation  and  publicatioo 
of  a  special  report  npon  the  workof  theMusenm,  wliich,  if  the  necessary 
provieion  is  made  for  illuBtrations,  will  ofibrd  the  means  of  pablishiDg, 
more  fully  than  haa  hitherto  been  possible,  the  archives  of  the  Mnsenm. 

The  preparation  of  printed  labels  has  been  a  vork  of  considerable 
magnitnde  during  the  year,  and  over  four  thousand  labels,  the  average 
length  of  which  is  about  ooe-sixth  of  an  octavo  page,  have  been  prepared 
at  tht)  Government  Printing  Office.  In  addition  also  alargo  numberof 
special  labels  in  black  and  gold  for  the  outside  of  cases,  have  been  pre- 
pared by  the  Mnseum  printer.  Important  additions  have  been  made 
to  the  stock  of  the  Maseum  printing  office,  which  is  now  thoroughly 
eijnipped  for  all  kinds  of  job-work. 

Mr.  A.  Howard  Clark  has  been  temporarily  placed  in  charge  of  the 
printing  and  general  administration  and  section  of  labels. 

Department  F:  Duplicates  and  exchanges. — The  distribution  of  speci- 
mens to  Mosenms,  colleges,  and  individuals  for  the  year  is  represented 
in  the  table  appended  hereto,  viz : 

BozMand  pMktgM. 

Minerals,  ores  and  rocks 21 

Invertebrates 73 

Marine  invertebrateJi  (dnplicato  sets) 59 

Bird-skins 57 

Ethnological  objects 28 

Insects t 7 

Plants ..-'.  17 

Fowils 7 

Mammals 9 

Baildiog  stones 2 

fishes 11 

BepUIes 19 

Skeletons 1 

261 

Incloding  an  aggregate  of  about  16,270  specimens. 

During  the  year  81  applications  for  specimens  of  general  oatoral  his- 
tory, from  museums,  schools,  and  individuals  in  the  United  States  and 
Territories,  have  been  filed,  and  many  of  theta  have  already  been  filled. 

The  abipments  of  miscellaneons  packages  to  the  great  International 
Fisheries  Exhibition  at  London,  England,  consisted  of  917  packages  of 
all  kindit.  Considerable  returns  have  l>eeo  received  in  the  way  of  es- 
cfaanges  for  speciueos  distributed.  These  are  referred  to  iu  the  reports 
of  the  several  curators. 

Department  O:  Property  and  supplies. — In  this  depnrtmeut  a  large 
number  of  exhibition  and  storage  eases  have  been  made  during  the  year, 
chiefly  by  contract  as  hitherto.  Cases  to  the  valne  of  about  810,000 
were  provided  at  the  expense  of  the  appropriation  for  the  London  Fiah- 
eiin  Bztiibition;  these  bare  been  returned  to  the  Museum  and  will  be 


1C8  BEPOBT  OH  NATIONAL  UUSBUU. 

used  in  the  penaaneBt  installation  of  tbe  flsbery  collection.    The  nam- 
ber  of  cases  and  screens  bow  in  nee  in  tbe  Musenm  exceeds  800,  and  tlie 

number  of  drawers  for  storage  and  exbibition  purposes  is  more  tbaa 
7,000.    In  next  year's  report  I  hope  to  present  a  detailed  account  of  these 
cases,  and  tbe  methods  of  administration  employed  in  tbe  Museam. 
Appended  is  a  list  of  tbe  cases  received  during  tbe  year.* 

*CabiC,  1-3.— Door8ereenB,fl'6"  xl'3"x7' BO 

3-S.— DoorBer«eni,  8'B'X2'2"X7' W 

S-6.— Door  Bcreeng,  ff  6"  x  2"  6"  X '' 8 

Tot*] 38 

Cm6  D,  1-3.— Sliding  ecMens,  8' 6"  X  1' 3"  X  r 60 

HO.— Sliding  screena,  ff  6' X  1' 10"  X  7' 30 

S-«,— SlidingBcreena,  8'fi"x2'6"x7' » 

Total 110 

Cask  E.— Plat  Bcreeiw 100 

CaBeF. — Fold  screens,  whole  pillar 1 

Cask  O— Slope  BciecDB 90 

CaskQ,  l-2.~81ope  screens 1 

Case  H,  1-3.— Table  uprights 3 

Case  I.— Duit  tablet SO 

Cask  J.— Unit  drawers,  3-iiioh 190 

3-iuoh 398 

4inoh ; Wl 

6-inoh Ue 

6-lnoh aS8 

8-iDoh : Iffl 

9-inoh » 

10-inoh 110 

Ifi-luch 10 

Total :....  2.331 

CasiK.— UnitboxM,a"x24"x30" 200 

3"X94"X30" 300 

*"XM"X30" SO 

8"X24"X30" 83 

13i"X24"X30" a 

14i"x«4"X30" 1 

Total em 

CamK.— Uniboies,  3"x94"X61i" 43 

4'X24"X6H" 40 

6"  X  24"  X  61V' « 

8"x34"x61i" 40 

12"x34"x61i" 40 

18"XS4"X61i" 16 

Total , ,.  au 
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Dnring  his  absenoe  in  Eniope  the  asaist^ot  director  toEide  stadiea  of 
AXhibiticm  cases  used  io  the  best  amDged  mnsenme,  and  a  onmbei  of 
additioDal  forms  of  caaee  are  now  being  made  for  trial.  It  ma;  be  said, 
hoveTer,  that  in  most  of  the  European  mnseumg  the  cases  are  &r  in- 
ferior in  workmanstiip  and  in  adaptation  to  the  needs  ot  the  musenm 
to  those  already  in  nse  in  our  baildinga.  This  opinion  ia  confirmed  by 
the  experience  of  Prof.  Edward  S.  Morse,  director  of  the  Peabody  Mnseom 
of  Salem,  Hasfl.,  who  also  visited  the  Eoropean  masenms  in  1983,  and 
who  states  In  his  annnal  report  that  he  saw  no  cases  which  he  eousidered 
preferable  to  those  nsed  by  the  Smithsonian  Institution  and  the  Pea- 
body  Ifaseom  of  Ardiieology  at  Oambridge.  Many  of  onr  standard 
BQsenm  cases  were  ased  in  connection  with  the  London  Fisheries  Exhi- 
Ution,  Mid  Uieir  coostmction  and  the  manner  in  wbieh  the  specimens 
were  moanted  fn  them  met  with  general  approbation  among  masenm 
administrators. 

The  system  of  porchase  and  issoe  of  general  supplies  waa  described 
in  last  year's  report  Minor  modifications  have  been  introduced  daring 
the  year  and  others  are  in  contemplation.  Mr.  C.  W.  Schnennann  has 
rendered  efficient  service  as  property  clerk.  He  has  submitted  inreo- 
tories  of  all  articles  in  the  several  buildings,  and  also  statements  of  the 
exact  quantity  of  each  kind  of  article  received  daring  the  year,  balanced 
by  a  retort  of  the  quantity  of  each  article  now  in  stock,  and  the  exact 
disposition  of  ench  articles  as  have  been  issned  upon  reqaisiHon.  He 
has  also  been  charged  with  the  dnty  of  inspecting  and  reporting  upon 
tatii  artide  of  fnrnitore  and  all  snpplies  porchased  for  the  Mnsenm, 
and  of  unpacking  and  cataloguing  these  articles  when  received,  of  issn- 
ing  the  same  upon  "house  requisitions,"  and  of  preparing  a  semi-annnal 
report. 

Department  H:  Aceountt. — ^As  heretofore,  all  accounts  have  been  ad- 
ninistered  under  the  direction  of  the  chief  clerk  of  the  Smithsonian  In- 
■titation,  and  all  payments  have  been  made  throagh  his  office.  The 
qoestion  of  receipts  and  expenditures  will  not  be  discussed  in  this  report, 
since  it  is  inclnded,  as  hitherto,  in  the  report  of  the  Execntive  Com- 
mittee of  the  Board  of  Begents  of  the  Smithsonian  Institution, 

J)^ertment  I:  Butldingt  and  labor. — ^The  administrative  staff  for  po- 
Ike  and  inspection  now  consists  of  one  superintendent  of  buildings,  two 

Cam  lb— Van  oprlgbto: 

f  Comer  wcttmu U 

DooTwotlotu M 

1  mi*  J  P*°^*  aectiooe IS 

j  TiikDgle  aeotiona 3 
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asBista&t  saperintendeiits,  tliirteen  vatcLmen,  and  tbree  doorkeepers ; 
for  coDstniction,  care  of  building,  and  repairs :  two  carpenters,  a  painter, 
and  a  mason ;  for  labor  and  cleaning :  sixteen  laborers  and  six  attend- 
ants and  cleaners.  For  beating  and  ligbting  there  are  employed  one 
engineer  and  fonr  firemen;  for  messenger  service,  one  messenger  and 
three  office  boys.  The  messenger  service  is  almost  entirely  replaced  by 
the  electric  service.  For  oat-door  messenger  service  the  District  Tele- 
graph Company  has  been  made  use  of.  This  is  advantageoas  in  respect 
to  both  economy  and  efBcieocy,  the  whole  cost  to  the  Moseum  for  all 
outside  messenger  work  not  exceeding  $10  a  month.  The  messenger 
employed  in  the  bnilding  is  engaged  in  circalatiDg  packages  between 
the  different  laboratories,  and  in  receiving  and  dietnbnting  mail,  recep- 
tacles for  which  have  been  placed  in  every  executive  office. 

To  expedite  commnnication  between  the  various  officers,  one  special 
messenger  has  been  detailed  to  go  fh>m  office  to  office,  taking  in  uid 
carrying  out  mail,  memoranda,  &c.  In  almost  every  office  bas  been 
established  a  mail  box  or  tray,  made  in  two  partitions,  one  of  which  is 
labeled  "  incomiog,''  and  the  other  "  outgoing."  By  this  means  all  nn- 
uecessary  delay  is  avoided.  He  simply  deposits  in  the  former  whatever 
he  may  have  collected  in  the  other  offices  for  the  one  in  which  be  may 
happen  to  be,  and  takes  fh)m  the  latter  all  letters,  &c.,  intended  for 
other  offices,  arranging  tbem  alphabetically  in  a  large  folding  case,  con- 
taining 26  sections,  one  for  each  letter  of  the  alphabet. 

In  addition  to  the  regular  force  of  laborers  and  mechanics,  it  was  fonnd 
necessary  during  the  spring  to  employ  additional  help  oa  account  of  the 
extra  work  involved  in  the  preparation  and  packing  of  the  exhibit  for 
the  London  International  Fisheries  Exhibition.  S'otwitbstandiug  the 
increase,  however,  the  men  were  obliged  to  work  night  and  day,  io  order 
that  the  material  might  be  in  London  in  time  for  the  opening  day  of  the 
exhibition. 

The  carpenter  shop  has  been  transferred  from  the  southeast  court  to 
the  frame  bnilding  east  of,  and  adjoining,  the  Museum.  This  has  materi- 
ally increased  the  storage  facilities  for  specimens  in  the  Museum. 

Extensive  improvements  hare  been  made  in  the  drainage.  Addi- 
tional sewers  have  been  laid,  and  connected  with  the  main  on  B  street 
immediately  south  of  the  Museum.  This  action  was  hastened  by  the 
backing  np  of  the  water  in  the  basement  of  the  caf4  and  sontbeast  pavil- 
ion, during  sudden  and  severe  rain  storms,  which  cansed  considerable 
damage  to  flooring  and  traps. 

Departinent  K :  Electric  Service. — Under  the  management  of  Mr.  W.  J. 
Green  the  electrical  service  has  been  improved  and  extended  dniing 
18S3.  There  are  now  40  separate  telephone  lines  connecting  the  resi- 
dences of  the  chief  officers  of  the  Smithsonian  and  Museum  buildings, 
and  lines  have  also  been  put  up  conneeting  the  Armory  building,  carp 
ponds,  and  the  Central  Telephone  Exchange  with  the  Museum. 
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The  wbole  system,  as  completed  »t  the  end  of  tbe  J'ear,  coDsists  of 
the folloviDg spparatos :  One 50drop  telephoDe annoDciator.  Oue  100- 
drop  burglar  alarm  aDDanciator,  conuecting  three  hundred  wiDdows  and 
85  doors.  One  time  and  watch-clock  which  is  connected  with  14  stations, 
and  records  tfae  time  and  place  of  tbe  watchmen  patroling  the  Museam 
building  and  its  annexes.  There  are  also  50  electric  pash-buttous,  sit- 
aated  in  different  parts  of  the  building,  connected  with  a  lOO-drop  aunan- 
ciat6r  for  tfae  ase  of  floor  inspectors,  watchmen,  and  others  who  may  be 
in  D(«d  <tf  assistance. 

There  is  one  standard-time  clock  connected  with  the  Xaval  Observa- 
tory. This  is  regulated  every  day  at  noon.  There  has  also  been  erected 
one  control-clock  giving  standard  time  to  six  SO-incb  dials  in  the  differ- 
ent exhibition  halls,  and  seven  15-inch  dials  in  Tarioos  offices. 

In  addition  there  are  eight  10-inch  electric  bells  for  general  calls ;  12 
test-boards  to  facilitate  testing  and  putting  in  wires  in  different  parts 
of  the  building ;  1  watch-box,  which  records  the  watchmen's  signals  on 
tfae  wAtch-clock  dial,  and  in  the  offices  of  the  police  and  messenger  com- 
pwiy ;  40  incandescent  lamps ;  10  call  bells  worked  from  the  telephone 
office ;  250  feet  of  wire  cable  have  also  been  nsed  in  connection  with  the 
ontside  telephone  service. 

The  Brash  Swan  Electric  Light  Company  have  placed  a  storage  tiat- 
tery  in  tbe  lecture  room  and  put  in  43  burners  for  the  nse  of  the  Mu- 
seam. 

The  electric  light  service  consists  of  one  6-light  Brush-dynamo  and 
oml-ligbt  Brush-dynamo,  which  are  driven  by  a  20  horse-power  engine. 
There  are  also  six  arc  lamps  of  1,500-candle  power,  and  three  electric 
focnsing  lamps  of  2,000-candle  power.  These  are  used  for  photographic 
purposes.  In  addition  there  are  forty  incandescent  lamps  of  Ifi-caudle 
jMwer,  and  a  Brnsb  storage  battery  of  03  elements.  All  of  the  exhibi- 
tiou  halls  are  famished  with  wire  for  electric  light,  and  in  such  a  man- 
-sw  that  one  or  all  can  be  illuminated  at  a  given  time.  It  is  estimated 
tkat  75,000  feet  of  insulated  wire  are  required  to  carry  on  these  systems 
in  both  the  Smithsonian  and  Museum  buildings.  At  least  eight  miles 
of  wire  are  in  use  for  tbe  outside  connections. 

Department  L :  Preparation. — The  efficiency  of  the  various  taxider- 
mists bas  nndoabtedly  increased  during  the  year.  A  number  of  very 
excellent  pieces  of  work  were  prepared  for  the  Loudon  Fisheries  Exhi- 
bition. 

The  Hosenm  has  adopted  the  plan  of  printing  upon  the  labels  of  large 
pieces  of  taxtdermic  work  the  names  of  the  preparators,  and  is  doing  all 
p  its  power  to  enconrage  tbe  taxidermists  of  the  country  in  improving 
;beir  standard  of  work.  To  this  end  it  has  offered  to  the  Society  of 
American  Taxidermists  the  privilege  of  exhibiting  in  tbe  Museam,  in 
a  seetion  devoted  especially  to  taxidermy,  examples  of  the  finest  work 
whi^  may  from  time  to  time  be  produced  in  connection  with  this  col- 
Mr.  W.  T.  Horoaday  is  in  special  charge  of  this  matter,  and  haa 
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already  sectued  for  the  Moaeam  a  considerable  Dumber  of  veiy  intar- 
esting  Bpecimens,  which,  however,  are  not  yet  on  ezbibition,  and  then- 
fore  need  receive  here  only  paasiag  potice. 

It  was  gratifying  to  the  Museum  that  a  number  of  the  member* 
of'  its  staff  of  preparatorB  received  special  awards  at  the  third  annnri 
exhibition  of  the  Society  of  American  Tazidermists  held  in  New  Tori^.* 

The  appearance  of  the  tDammal  gallery  has  been  very  greatly  im- 
proved by  the  mounting  of  eighteen  new  specimens  of  pinnipeds,  tbm 
most  important  of  which  is  a  large  hooded  seal,  and  a  young  elephant 
seal,  mounted  in  a  swimming  attitude. 

Mr.  Joseph  Palmer,  chief  modeller,  was  iu  the  ewly  part  of  the  year 
bnsily  engaged  in  making  lay-flgares  of  fishermen  and  ludians.  Two 
large  specimens  of  whales  were  cast,  and  a  number  of  porpoises  and 
fishes.  He  also  made  a  series  of  models  itinstrating  the  oyster  fisheries, 
in  addition  to  preparing  specimens  for  the  Louisville  Exhibition.  Hia 
assistant,  Mr.  William  Palmer,  spent  several  months  in  New  Haven, 
making,  under  the  direction  of  Mr.  J.  H.  Emerton,  the  large  papa*  mod- 
ds  of  the  giant  squid  and  octopns  for  exhibition  in  London,  and  now 
permanently  displayed  in  the  fishery  section  of  the  Mnsenm.  FMiy 
in  October,  Mr.  William  Palmer  was  sent  to  Barnegat  Oity,  N.  J.,  whera 
he  successfully  made  a  mold  of  the  "bottle-nose"  whale  {Ziphiia  ovrvj- 
rogtria),  and  preserved  the  skeleton  in  perfect  condition.  This  latter  ia 
now  in  maceration,  preparatory  to  being  mounted.  In  addition  he  spent 
some  time  in  making  molds  and  papier  mach4  casts  of  tbe  Moqoi  towns. 
These  oasts  and  molds  were  made  from  clay  models  prepared  under  the 
direction  of  Mr.  Victor  Miudeleff. 

Mr.  Marshall  has,  as  usual,  devoted  fats  time  to  the  mounting  of  birds. 
He  prepared  five  noticeable  groups  for  the  London  Fisheries  Ezhibitioo, 
and  has  monnted  during  the  year  about  five  hundred  specimens. 

Mr.  A.  Z.  Shindler  has  been  employed  in  making  sketches  fh>m  new 
fishes  received,  and  in  painting  tbe  casts  made  by  Mr.  Palmer.  He  baa 
also  been  engaged  in  painting  cafits  of  Indian  implements,  and  has  per- 
fbrmed  most  efficient  work  in  the  completion  of  tbe  collection  of  casta 
of  fishes  and  reptiles. 

Although  much  has  been  done  in  the  preparation  and  mounting  of 
skeletons,  as  well  as  in  tbe  repair  of  those  already  on  exhibition,  y«t 

'  Prizes  sad  oommendatioDB  ftWArded  to  preparators  of  the  U.  8.  Natiook)  MoMnm 

•t  die  third  •snnal  exhibition  of  the  Sooiet;  of  American  Taxtdennista  at  How 

Tork,  If  ay  1  to  Ifay  S,  ItfiS. 

To  WiUiam  T.  Horoaday  :  Silrer  medal  for  beat  specimen  of  taxidennj  Id  the  ox* 
bibltion,  AMcan  elephant  UuDge.  Special  medal  reconiraended  for  aatter  dog  and 
qn^L    Hairlen  Uezioaa  dog  and  oinnamon  hear  highly  oommeuded. 

To  I^«derio  A.  Lnoa* :  Btoqes  medal  for  gntap  of  tnrtles. 

To  William  Palmer :  Special  medal  recommended  for  oait  of  leather-baok  tnrtMt 
head.    Cettifioate  of  merit  for  birda. 

To  Joaeph  Palmer :  Carte  of  mammal  heads  aad  flahee  TWy  higUj  mnnmfind<i_ 

To  L.  H.  MoConnlok :  Certidoate  of  merit  for  birda. 

TqJ.  V.  Bandlay;  Cut  of  Mm  reiy  highly  aaaunandad.  CoOi^lc 
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tiie  greater  p&rt  of  tbe  year  has  been  conBamed  in  the  trausfet  of  the 
large  cotleotioD  of  anmoDiited  mamtnal  skeletona  and  akulls  from  storage 
in  tbe  SmithBoniaa  building  to  tbe  oeteologjoal  ball  (east  south  range) 
of  the  National  Masraiu  baildliig.  Owing  to  tbe  loigtb  of  time  daring 
vhiflb  ttiis  large  amonnt  of  material  has  been  accamulating,  and  to  tbe 
lack  of  suitable  nccouimodatioDS,  the  collection  bad  &llen  into  a  state 
(rf*  oonfnaion.  Moreover,  a  portion  bad  never  been  catalogued,  and  a 
still  hiTgeir  portion  remaiued  nnidentifled.  It  was  therefore  neeesaary  to 
eompare  each  speoimen  vith  ito  originnl  record,  while  a  large  number 
were  identtded  orenteredforthe  first  time.  For  lack  of  room,  aportion 
of  thiacolleotion,  namely,  tbe  skeletons  which  have  not  yet  beui  cleaned, 
bas  been  temporarily  stored  in  the  Armory  bnildiug.  The  remaining 
portion  has  been  arranged,  labeled,  and  placed  in  table  oases  in  tJbe 
oeteologlcal  ball.  Seventeen  cases  are  t^us  occupied,  and  many  more 
will  eventoally  be  required  to  accommodate  this  important  and  steadily 
isereasing  collection.  The  service  of  Mr.  F.  A.  Lucas  as  an  aid  in  the 
defiortment  of  osteology  has  done  very  much  to  stimulate  its  growth. 

Mesne.  B.  H.  Hawtey  and  T.  H.  Sweeney  have  rendered  efficient  a^ 
in  die  monnting  of  specimens  in  the  cases  for  exhibition,  and  to  tbe 
fonner  especially  the  Museum  is  indebted  for  namerons  ingenious  oon* 
trivsDces  for  tbe  better  display  of  its  material.  Mr.  T.  W.  Smillie,  pbo- 
tograpber,  produced  for  the  London  Fisheries  Exhibition  enlarged  pho- 
tt^raphe  of  fishermen  and  fishing  seesea.  These,  which  were  printed 
by  tbe  electric  light,  and  in  some  instances  retouched  by  Messrs.  Elliott 
•ad  Hoeller,  ctmstitated  a  promioeut  feature  in  the  American  section 
at  the  Fisberies  Exhibition,  and  received  a  gold  medal — the  only  ooe 
awarded  to  photography.  Tbey  seem  to  deserve  eepecial  meotioD 
here,  siooe  it  is  believed  that  pictnres  of  this  descriptiou  can  be  nsed 
wkfa  great  effect  hereafter  in  various  departmente  of  the  Museum. 

Mr.  Hendley  has  done  some  excellent  work  in  tbe  preparation  of  l^y 
^ntes  for  tbe  London  Fisheries  Exhibition.  Two  of  these  figures  were 
vqucseotative  of  the  negro  fisherman  of  tbe  United  States,  and  five, 
of  tbe  white  flsbwman.  He  has  also  commenced  the  work  of  preparing 
eaato  of  vegetables,  fruits,  meats,  &c.,  to  be  arranged  hereafter  in  the 
fiwd  oollectioD. 

PrtUMinarif  etkibition  of  iheJUhery  oolleetion. — Ou  tbe  :j6th  of  Feb- 
naiy  im  exhibition  of  the  collections  about  to  l>e  seut  to  London  was 
held  in  tbe  balls  of  the  Museum.  Preparations  for  this  exhibit  were 
sade  in  three  days'  lime  by  diut  of  hard  work  of  an  extra  force  night 
and  day.  The  building  was  lightetl  for  the  first  time  by  the  electric 
lamps,  md  the  display  was  considered  a  great  success.  On  tbe  follow- 
ing night  tbe  building  was  also  opened  for  tbe  inspeotion  of  these 
exhibits.  On  the  firat  evening  2,339  persons  were  present,  and  ou  the 
following  night,  2,29S.  During  the  week  before  (be  collections  were 
paded  the  attendance  in  the  Museam  averaged  nearly  2,000  a  day. 
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The  Southern  St^poaition  of  LouisviUe,  organized  io  1882,  obtained  per- 
miasioD  from  tbe  last  Coogress  to  remore  oertaiD  objects  from  the  Na- 
tiooal  Maseam,  with  tbe  sanction  of  tbe  Director  and  without  cost  to 
the  GoTernment,  for  exhibition  in  tbe  Soatbern  EzpositiOD.  (See  B«v. 
Stat.,  Forty-seventh  Congreas,  second  session,  chap.  99.)  This  expoai- 
tioD  opened  on  Aagnst  1,  and  a  collection,  tbe  contents  of  which  are 
elsewhere  enumerated,  was  sent  from  tbe  Masenm,  and  was  retomed 
after  the  close  of  tbe  exhibition,  in  good  order,  on  Korember  8.  The 
contribntiona  of  the  Mnaeam  were  greatly  appreciated  by  tbe  viaitors 
to  the  exhibition,  and  the  exjieuses  incurred  in  its  preparation  wera 
promptly  and  cheerfully  paid  by  the  company.  Several  applications 
fromotber  similar  exhibitions  were  received,  but  tbe  Museum  hasalways 
taken  tbe  position  that  loans  of  this  kind  cannot  be  made  without  spe- 
cial Congreaaioual  enactment.  It  is,  however,  my  desire  to  prepare  for 
such  purposes  a  special  series  of  specimens  which  may  be  temporarily 
sent  to  different  parts  of  the  United  States  for  the  purpose  of  public 
instruction  and  of  awakening  interest  in  museum  work.  An  excellent 
precedent  for  this  move  may  be  found  in  tbe  policy  of  tbe  Science  and 
Art  I>epartments  of  Great  Britaiu,  which  at  the  present  time  has  eight- 
een loan  collections  of  this  kind  in  difTerent  parts  of  tbe  United  King- 
dom. 

Exhibition  of  the  Pharvuuxu  tical  Association. — On  September  10,  th& 
Pharmaceutical  Association  held  its  annual  meeting  and  exhibition  iu- 
the  Museum,  the  lecture-room  being  used  for  the  meeting  and  thenorth- 
east  and  east-north  ranges  for  the  exhibition,  which  was  very  largely 
attended,  tbe  number  of  visitors  during  the  five  days  of  its  session 
amounting  to  7,571. 

On  the  4tb,  5th,  and  7th  of  December  the  Brush-Swan  Electric  light 
Company  gave  an  exhibition  of  its  incandescent  lights  produced  by  the 
Brush  storage  battery.  During  tbe  four  evenings  of  the  display  there 
were  1,543  visitors.    . 

Ideetings  and  lectures  during  the  year. — The  National  Academy  of 
Sciences  held  its  regnlar  semi-anonal  meeting  in  tbe  lecture-room  of  the 
Museum  on  April  17.  The  Biological  Society  has  held  its  regular  fort- 
nightly meetings  in  the  lecture-room.  The  Philosophical  Society  held 
its  annual  meeting  iu  the  lecture-room  of  tbe  Museum  on  December  8. 
The  Pharmaceutical  Association,  as  has  already  been  mentioned,  held 
its  annual  meeting  in  the  lecture-room  on  the  lOtb  of  September. 

A  coui'se  of  12  lectures,  uuder  tbe  auspices  of  tbe  Biological  and  Ad- 
tbropotogical  Societies  of  Washington,  was  given  on  successive  Sator- 
days,  commencing  on  January  13.  These  were  followed  by  a  course  of 
8  lectnres  on  materia  medica  by  Dr.  D.  W.  Prentiss,  commencing  April 
7  and  coutJnuiug  until  May  2%  illustrat«d  by  specimens  from  the  materia 
medica  section  of  the  Museum :  they  were  attended  by  about  200  sta- 
dentB  of  medicine  md  pharmacy. 
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yumber  of  vintorx. — By  means  of  the  tally  machine,  it  has  been  as- 
certained that  the  total  number  of  visitors  to  the  Mnseam  during  the 
year  was  202,112,  raakiDg  a  daily  average  of  674.  The  number  of  visit- 
ors to  the  Smithsonian  building  for  the  year  was  104,693,  or  a  daily 
average  of  349. 

The  above  fignres  show  an  increase  daring  1883  of  34,667  visitors  to 
the  Museum  building  over  the  number  registered  in  1382,  and  a  decrease 
of  48,051  visitors  to  the  Smitbaonian  InstitotioD. 

DinsiOH  op  AHTHBOFOLOaT. 
I.  Department  of  Art  and  Industry, 

In  the  Department  ot  Art  and  Industry  is  included  for  the  present  all 
ethnological  material  except  that  belonging  to  prehistoric  arcbteology. 
Under  the  head  of  "art  and  industry"  are  included  the  products 
of  the  arts  and  industries  of  civilized  as  well  as  of  semi-civilized  and 
barbarous  races.  These  collections  are  being  arranged  in  accordance 
vith  a  teleological  rather  than  geographical  plan  of  classification,  ob- 
jects of  a  similar  nature  being  placed  side  by  side,  musical  instruments 
togetber,  weapons  together,  &c.,  and  arranged  in  such  a  manner  as  to- 
show  the  progress  of  each  idea  from  the  most  primitive  type.  In  dis- 
carding the  ethnographic  method  of  arrangement,  almost  universal' 
amoug  museums,  special  care  has  been  taken  not  to  sacrifice  the  possi- 
bility of  bringing  together  the  objects  belonging  to  any  particular  local- 
ity or  race,  if  this  shall  at  any  time  be  required  for  purposes  of  study. 

In  onr  method  of  installation,  objects  are  mounted  in  glass-covered 
trays  or  deep  frames,  24  by  30  iuches  in  dimension,  which  are  arranged 
f(v  study  or  exhibition  in  cases  of  various  forms.  The  articles  belong- 
ing to  two  different  tribes  are  never  mounted  together  in  the  same  tray ; 
and  if  at  any  time  it  should  be  found  desirable  to  bring  together  the 
collections  from  any  given  race,  for  instance,  from  the  Eskimos,  the  Sia- 
mese, or  the  Japanese,  this  might  be  accomplished  in  a  few  hours;  io 
fact,  when  once  the  present  system  of  mounting  has  been  completed,  the 
rearrdDgement  of  the  Museum  upon  the  ordinary  ethnographic  plan 
would  be  the  work  of  only  a'few  hours,  and  may  be  effected  by  a  small 
force  of  mechanics  and  laborers  under  the  direction  of  a  single  curator. 

The  system  of  classification  just  described  has  been  criticised  in  cer- 
tain particulars  by  administrators,  and  from  their  standpoint  the  criti- 
cism is  a  jost  one.  I  therefore  take  this  opportnnity  to  explain  that 
the  policy  of  the  department  has  been  misunderstood  by  them.  It  is 
no  part  of  the  plan,  nor  has  it  ever  been,  to  separate  articles  nhich  be- 
long together.  The  parts  of  any  collection  or  group  of  objects  which 
may  JQBtly  be  considered  a  unit  of  administration  are  always  kept  to- 
gether j  for  tostance,  if  a  costume  is  complete  it  is  not  intended  to  dis- 
leet  it  and  distribute  its  parts.  Hats,  gloves,  boots,  and  coats  are  only 
placed  by  tlieiqaelves  when  they  have  no  related  objects  aaspciated  witb 
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them.  In  the  same  way  a  costume  of  a  family,  whether  composed  of 
two  or  teu  individoal  Boits,  might  with  propriety  be  regtu^ed  as  a  unit. 
(Jollectious  illustrating  the  history  of  a  special  tribe  in  a  monograpbio 
way  may  also  with  propriety  be  kept  together.  Such  a  collection  would, 
however,  not  be  asaigued  to  the  department  of  art  and  industry,  where 
tlie  preferred  method  of  arracgemeut  is  evolntionary  or  progressive,  hut 
would  rather  be  made  over  to  the  department  of  ethDography.  The 
teleological  plan  of  arraugemeut  has  alreatly  been  criticised  by  persons 
who  prefer  the  more  nsnal  system  of  arrangement  by  race,  a  system 
which  is  in  many  respects  no  less  desirable  and  for  some  mnaenms 
is  to  be  much  preferred.  This  system,  however,  is  not  at  present  con- 
venient for  the  OSes  of  this  establishment.  It  is  probable  that  these 
critics  have  not  studied  the  plan  of  the  classification  of  the  Museum  suf- 
floieatly  to  be  aware  that  an  ethnographic  series  of  objects  as  well  as 
the  teleological  series  is  provided  for.  It  has  been  pnblicly  suggested 
that  the  plan  of  classification,  sketched  out  provisionally  and  submitted 
for  consideration  in  my  report  for  the  year  1881,  has  been  settled  upon 
"  without  allowing  the  voice  and  criticisms  of  scientific  men  to  be  heard." 
In  response  to  this  I  cau  only  say  that  this  plan,  which,  it  may  be  stated 
in  passing,  has  never  been  anything  more  than  a  tentative  and  provis- 
ional one,  is  Eimply  an  extension  of  the  plan  adopted  in  the  archieolog- 
ioal  division  of  the  Museum  previous  to  1874,  and  reported  upon  favor- 
ably by  a  comaiittee  of  the  Board  of  Begents  early  in  187S.» 

The  department  of  art  and  industry  must  in  time  necessarily  be  sub- 
divided into  a  number  of  special  departments.  At  present,  and  antil 
the  material  now  on  hand  is  properly  assorted,  such  subdivision  is  not 
particularly  to  be  desired.  There  have  grown  up,  however,  a  number 
of  sections  in  this  department!,  the  result  of  the  accumulation  of  large 
qnantities  of  material  requiring  the  care  of  a  special  officer. 

A  very  large  part  of  the  material  now  in  the  custody  of  this  depart- 
ment may  with  propriety  be  given  over  to  the  proposed  new  curator- 
ship  of  races  of  men.  ' 

Section  of  Fuheri€«.—Tbe  collection  to  illustrate  the  fisheries  of  North 
America  has  been  the  object  of  close  attention  since  1876,  when  s 
spedal  appropriation  was  made  by  Congress  to  enable  the  CommissioDer 
of  Fisheries  to  present  a  thorough  representation  of  this  industry  at  the 
Philadelphia  Exhibition.  The  same  collection,  largely  expanded  by 
means  of  a  second  appropriation,  was  sent  to  the  International  Fisheries 
Exhibition  at  Berlin  in  1S80,  and  again  in  1883  to  a  similar  exhibition 
in  London.  Although  a  considerable  portion  of  each  special  appn^ria- 
tion  was  consumed  in  expensive  transportation  and  temporary  installa- 
tion, yet  considerable  sums  IVom  each  were  devoted  to  improving  this 
collection.    Expanded  as  it  has  since  been  by  gifts  from  and  exchanges 

*  Sea  report  of  Asa  Gray  and  Henry  Copp6t'.  Hpocial  committee  od  Uumnm,  io  An- 
nnal  Bcport  of  the  Board  of  RegeatB  ot  the  Smitbaonian  Instftntion  for  the  year  1874  j 
pp.  13&-138. 
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between  foreign  GovernmentB,  it  ia  now  not  only  as  perfect  as  possible 
a  preseotatioD  of  the  Ssliery  mdostriea  of  tbe  United  States,  but  ia 
by  far  the  most  complete  exposition  in  existence  of  the  fleheries  of  the 
world.  In  addition  to  material  &om  varioiis  foreign  coautries  pre- 
TioDsly  secured,  this  collection  has  during  the  present  summer  been  en- 
riched by  large  contribntions  from  England,  India,  the  Straits  Settle- 
ments, Slam,  Greece,  Spain,  Sweden,  and  Bnssia.  The  dovemment  of 
Greece  presented  to  the  United  States  its  entire  exhibit  in  London,  and 
the  Govemmentof  Spain  was  equally  liberal,  sending  the  United  States 
everything  which  was  indicated  as  desirable  from  the  collections  ex- 
hibited in  London  by  the  Madrid  Naval  MuBenm. 

The  American  section  of  the  Fisheries  Exhibition  occnpied  aboat2S,(H}l> 
sqnaie  feet,  and  the  high  appreciation  with  which  it  was  received  is 
marked  Dot  only  by  the  verdict  of  the  juries,  by  whom  it  was  awarded 
ISO  medals  and  diplomas,*  bat  by  the  nnlversal  commendation  of  the 
EoropeaD  press. 

The  last  shipment  of  this  material  has  been  retomed,  and  in  two  or 
three  months  will  be  re-iustalled  as  a  pemtanent  section  of  the  Mnseam. 

The  coDoentration  of  a  considerable  amount  of  money  npon  this  col- 
lection has  enabled  us  to  provide  for  it  all  necessary  cases,  to  do  the 
required  work  of  mounting,  to  prepare  printed  labels  for  every  specimen, 
and  to  bring  together  a  large  nnmber  of  pictures,  photographs,  and 
fetches,  which  supplement  the  labels  and  complete  the  significance  of 
the  specimens.  It  will,  consequently,  for  some  years  no  donbt,  stand  as 
tlie  first  completed  and  most  th<m>QghIy  arranged  section  of  the  depart- 
Bcnt  of  art  aod  industry. 

Seeticn  of  ffittoriaU  BeUca. — The  relics  of  George  Washington  and 
other  distinguished  pernons,  for  many  years  displayed  in  the  Patent 
Office,  and  the  Lewis  collection  of  Washington  relics  porohaeed  by 
CoDgrees  at  a  cost  of  $13,000,  which  was  stored  in  the  Patent  OfBce 
hot  k^t  in  the  original  packing-boxes,  have,  during  the  year,  been 
given  into  the  charge  of  the  National  Museum  by  the  GommissioneF 
^  Poteots.  These  have  been  placed  on  exhibition  in  temporary  oases, 
together  with  many  articles  of  similar  nature  already  in  the  possession 
(rftheMnaeom.  It  is  intended,  as  soon  as  practicable,  to  install  the 
Washington  relics  in  a  more  efTcctive  manner,  perhaps  by  placing  the 
fdmitnre  in  a  ease,  the  interior  of  which  shall  resemble  one  of  the  apart- 
■eota  in  Uie  Washington  homestead  at  Mount  Vernon.  In  the  Lewis 
ooUeetion  are  two  portraits  of  General  Washington  and  Mrs.  Martha 
WaahingtoD,  painted  by  Col.  John  Trumbull,  which  are  among  the 
t  treosureB  of  American  art. 

»  of  Materia  Medica. — ^This  section  is  already  thoroughly  onder 
vmtnij  the  Bpecimens  being  installed  in  exhibition  cases  in  aystematio 
cvder,  aod  a  large  number  of  labels  b^ing  attached.    This  department 

■mtjof  thianiimber  wen  awkrdedUi  theNatiouftl  HDHanm  md  Fish  ConunlaBloii 
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has  been  for  two  ;ears  aoder  the  care  of  Dr.  James  H.  Flint,  snrgeon, 
TT.  S.  TS.,  who  has  been  detailed  for  this  service  by  the  Sargeon-6en> 
eral  of  the  Navy,  and  to  whose  skill  the  MnBeam  is  indebted  for  the 
development  of  a  collection  of  medicinal  sabetances  probably  nneqnaled 
elsewhere. 

The  whole  nomber  of  specimens  at  present  on  exhibition  is  3,240. 
The  series  begins  with  objects  that  illastrate  the  forms  in  which  meidici- 
nal  sabstances  appear  in  commerce  or  are  prepared  for  admiuistratioD 
by  pharmacists.  The  labels  attached  give  cwncise  and  accarate  defini- 
tions of  each  class.  Next  following  ia  the  general  collection  arranged 
acoording  to  the  detailed  classificatiOD  published  elsewhere,  beginning 
with  animal  products  in  their  zoological  order,  and  sacceeded  by  vege- 
table products  in  their  botanical  order,  &c  Supplementing  the  general 
collection  is  an  exhibit  of  the  most  popular  mineral  waters,  and,  finally, 
as  a  distinct  series,  a  considerable  number  of  Chinese  dmgs.  The  plan 
<tf  organization  and  the  methods  of  work  in  this  department,  together 
with  a  ftill  account  of  what  has  been  accomplished,  will  be  found  in  the 
report  of  its  ootator. 

Section  0/ Naval  Architecture.— The  collection  of  models  of  boats  and 
vessels  now  includes  between  two  and  three  hundred  specimens.  This 
series  has  been  developed  in  connection  with  the  flsheqes  exhibit,  and 
is  especially  complete  in  representations  of  American  forms,  both  abo- 
riginal and  modem.  The  series  of  primitive  types  is  particularly  full, 
and  the  collection,  which  will  be  installed  in  the  room  adjoining  the 
fisheries  couri;,  will,  when  arranged  upon  the  evolutionary  plan,  be 
thoioaghly  unique.  Of  that  most  primitive  of  types,  tbe%kin  boat,  the 
Museum  now  possesses  five  examples,  the  boll-boat  of  the  Haidatsa 
Indians,  and  four  others  obtained  during  the  summer,  namely,  the  cora- 
cle of  the  Ganges,  gift  of  the  Government  of  India;  the  Irish  corra^ 
gift  of  the  Marquis  of  Hamilton ;  the  Boyne  coracle,  and  the  Dee  cora- 
cle, obtained  from  persons  at  the  Fisheries  Exhibition.  The  Govern- 
ment  of  India  contributed  also  some  exceedingly  interesting  and  primi- 
tive  forme  of  dug-outs.  A  number  of  other  specimens  have  been  ac- 
quired dnring  the  year,  chiefly  by  gift.  This  collection  has  been  placed 
in  the  charge  of  Oapt  J.  W.  Collins,  of  the  U.  S.  Fish  Commission,  to 
whom  very  much  of  its  recent  expansion  is  due. 

Section  of  Kercmif», — The  specimens  of  pottery  and  porcelain  fh>nt 
Europe  and  the  Orient  are  not  numerous,  but  include  a  number  of  very 
important  pieces,  such  as  the  two  immense  Centennial  vases  given  by 
Havlland  &  Co.,  a  very  excellent  representation  of  the  products  of  Dpal- 
ton's  Lambeth  pottery,  and  a  large  number  of  decorated  tiles  exhibited, 
by  Minton  &  Co.,  and  Moore,  Maw  &  Co.,  at  the  Philadelphia  Exhibi- 
tion. Dnring  the  year  the  Museum  has  received  from  the  French  Got*- 
emment  a  gift  of  seventy-five  specimens  &om  the  Manufacture  Kationale 
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de  S^Tiee.  This  is  a  tecbDological  diaplay,  InclDding  th*  materials,  im- 
plemeDts,  and  products  used  in  tbisestabliBbmeDt.  Tb«i«hu  also  been 
received  a  very  valQable  vase  from  the  same  place  deo(»»ted  in  gold  and 
eolors  b;  F.  de  Coorcj,  the  gift  of  L.  Straas  &  Son,  of  New  Torb,  ito- 
porters. 

Mr.  W,  H.  Holmee  has  been  detailed  by  tbe  Director  of  the  Boreaa  of 
Ethnology  of  tbe  Smithsonian  Institution  to  prepare  a  report  Dpon 
American  aboriginal  pottery,  and  the  entire  collections  of  the  Hnsenm 
have  been  placed  in  bis  bands  for  that  porpoee,  and  are  now  concea- 
tnted  in  tbe  nortbwest  conrt,  where  cases  are  already  prepared  for 
tlteir  reception,  which  will  be  occnpied  as  soon  as  tbe  interior  fittings 
are  decided  npon.  This  collection  is  wonderfully  rich,  and,  after  its  ' 
arrangement  has  been  completed,  will  be  one  of  the  most  impressive  in 
the  whole  Masenm.  It  has  been  increased  daring  tl^  year  by  a  number 
of  important  contributions,  among  which  may  be  mentioned  especially 
a  gift  of  100  pieces  of  Peruvian  pottery  from  llr.  W.  W.  Evans,  of  New 
Bochelle,  N.  Y. 

Section  of  CoriwntM.— Mr.  J.  K.  Goodrich  and  Ensign  A.  F.  JS'ib- 
lack,  U.  8.  N.,  have  rendered  efficient  service  in  the  work  of  assorting 
'and  preparing  labels  for  the  general  collections  of  costames,  imple- 
tDCiits,  &C.  The  wealth  of  the  Masenm  in  articles  of  coetome  derived 
frCHD  tlie  North  American  aborigines  is  very  great,  as  also  in  all  classes 
of  implements  and  other  articles  which  nsoally  make  up  tbe  bulk  of 
ethnological  collections.  The  mass  of  onassortAd  material  is  still  very 
large,  and  is  being  increased  every  week  by  the  arrival  of  new  accessions. 

The  extensive  collections  of  the  Borean  of  Ethnology  from  the  pue- 
blos of  New  Mexico  and  Arizona  were  transferred  to  the  custody  of  the 
XiiaeDm  in  November,  including  numerous  specimens  of  basket-ware, 
pottery,  gonrds,  grinding-stones  or  mortars,  weapons,  ceremonial,  house- 
bold,  agricQltural,  and  industrial  implements.  In  referring  to  this  ma- 
terial I  feel  it  my  duty  to  call  attention  to  the  fact  that  many  of  these 
q>e(nmens  have  saffered  det«rioratiou  during  the  int6rviU  between  the 
time  when  they  were  collected  and  the  time  when  it  became  practicable 
for  the  Hoaeuro  to  assume  their  custody,  as  must  necessarily  be  the  case 
when  perishable  olijects  of  wood,  grass,  wool,  and  feathers  are  allowed 
to  remain  without  the  protection  of  dnst-  and  insect-tight  cases.  Very 
many  of  them,  too,  snffered  damage  in  the  necessarily  rongh  carriage 
on  pacfc-mnleB  from  the  remote  regions  where  they  were  colleoted  to  the 
lioee  of  railroad  transportation,  and  consequently  are  by  no  means  so 
beantifnl  and  well  preserved  as  they  would  appear  to  be  from  the  illns- 
trktaons  of  them  pablished  in  the  reports  of  the  Bureau  of  Ethnology, 
which  represent  them  in  their  best  condition  as  seen  in  the  hands  of  their 
original  owners  by  the  persons  who  gathered  them. 
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BoBign  A.  P.  Niblaok  has  fnrniahed  the  following  list  of  the  moat 
valnable  a 


Among  the  most  ImportMit  ooll«etioii«  made  by  empIo;<B  of  tbe  Qovemmeul  in  oon- 
uaction  nilh  their  regnlw  work  Qudei  other  brftnohea,  and  which  wete  paid  for  oat  of 
tbe  Amd  previomlf  alluded  to,  ma^  be  meotioned — 

A  ooUeotioD  from  William  J.  Fisher,  the  Coast  Surrey  tidal  obaerrer  on  Radiak  Isl- 
and, aIm**.,  who  made  Mveral  trips  on  the  penlnsnla  and  mainland.  It  embraoes 
abont  100  ipeoimeos,  the  moM  interesting  being  several  beav;  elaborate  bead-work 
head-dresses,  aome  of  them  weighing  ae  mnoh  as  3^  pounds. 

The  colleotious  made  by  the  U.  8.  Signal  Service  obMrrera  are  as  fbllows:— 

1.  One  by  C.  L.  UoKay,  from  in  and  aronnd  Bristol  Bay,  north  of  the  Aliaaks  Pen- 
Ififnlf,  ftom  the  Noshagag-mnt  and  Ugnlmnt  Eakimoe  of  that  region — about  45  spsoi- 
mens  in  all,  including  a  fait  outfit  for  a  Beluga-whale  hunter,  which  was  exhibited 
in  London  last  year.  This  ontflt  Inolndee  harpoons,  lines,  bnoys,  extra  beads,  killing 
lanoea,  A«.'  A  teoond  oolleotlon  of  abont  SO  or  60  specimens,  consisting  of  hunsehold 
ntennls  and  artioles  of  personal  adomnient,  were  received  aftet  the  death  of  McKay. 
He  woe  drowned  in  'April,  1663,  wbils  ont  in  a  kaiat  In  NuHhagak  river  in  bod 
weather. 

3.  One  by  J.  J.  McLean,  from  aronnd  Sitka,  wh  ieh  bad  been  pretty  well  worked  np 
by  other  oolleotors.  Besides  the  nsoal  lot  of  wooden  carvings,  kantagi,  or  wooden 
diahes,  Ac,  there  are  some  fine  speolmens  of  native  wicker  and  basket  work  in  tbe 
oolleetion  made  from  a  species  of  grass,  Jrii  ttmtx. 

3.  A  toiajt,  with  complete  fittings,  from  Greenland,  deposited  by  the  Chief  StgnaU 
Oflicer  of  the  Army.    It  was  exhibited  in  London. 

4.  Tbe  Point  Barrow  collection  which  was  brooght  down  when  the  expedition  re- 
turned recently.  The  collection  is  a  good  one  uid  embraoes  over  TOO  specimens.  Hi. 
Mntdook  is  now  working  np  the  collection,  and  I  will  not  anticipate  his  report.  Part 
of  tbe  earlier  ooUeotion  which  oame  down  on  the  Corwln  went  to  London  to  the 
Fisheries  Exhibit. 

5.  Hr.  Btejneger,  of  tbe  Signal  Service,  made  a  small  collection  from  the  Aleuts  on 
Bering  bland,  Commander  Oronp  (off  the  coast  of  Eamsobatka).  There  are  some 
interesting  models  of  fox  and  bear  traps  and  boats,  some  seal-skin  oostnmes  worn  in 
tiieir  native  dances,  besides  some  accessions  of  costumes  peonliat  to  the  Alents. 

6.  A  collection  ooming  more  properly  nnder  1884  was  received  Bevecal  weeks  rfnoft 
from  L.M.  Turner,  of  the  Signal  Service,  from  the  Eskimoeof  DngavaBay,  New  Lab- 
rador. It  is  a  fine  one,  and  embraces  over  ISO  specimens.  The  uticles  bave  not  the 
My,  used  look  that  most  Eskimo  implements  b  ave,  which  indieatee  that  other  collect- 
ors have  been  among  them  recently,  althongh  a  great  many  specimens  ore  models  of 
traps,  snow-shoes,  tobogans,  and  spears,  and  are  necessarily  ntw.  Then  are  some 
latge  tobogans  and  snow-shoes  of  a  peculiar  pattern.  The  costumes  are  remarkably- 
handsome,  and  show  the  effects  of  contact  with  civilization. 

A  second  collection  from  Fisher,  made  in  the  Alentiau  Archipelago  and  Aliaska  Pen- 
insula, hasjnst  been  rooeived.  It  consists  of  abont  130  specimens  of  oostnmes,  Aleu- 
tian heads,  household  utensils,  ocoessories  of  ooetDme,  &e. 

Among  the  small  purchased  oollectlona  may  be  mentioned,  a  Znlii  sacred  blanket, 
100  Peruvian  water-bottles,  or  huaoaa,  and  some  shoes,  hats,  dishes,  baskets,  &c.,  friom 
the  La  Costa  Indians  of  South  California,  woven  of  mescal  fiber  and  palm  leareo. 

(1.)  Among  tbe  principal  donations  are  40  mmdool  InstonmentB  supplemental  to  the 
set  of  American  musical  instruments,  all  presented  by  Hr.  J.  Howud  Foote,  of  31 
Maiden  Lane,  New  York. 

(2.)  The  original  Catlin  collection  of  Indian  portraits,  Aa.,  painted  by  him  during 
his  eight  years  amongst  the  48  tribes,  of  which  be  has  handed  down  to  us  these  most 
Tolnable  ethnological  records.  Theie  are  about  500  in  the  oolleetion,  which  His.  Har- 
rlaoQ,  of  Philadelphia,  has  so  generously  presented  to  the  Institution. 
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(1.)  At  the  eloM  of  the  BorIod  Eihil)itioii,  rec«QtI;,  some  50  mnaiiMl  inatrnmeiita, 
BBaarnu  e\»y  flgoMS,  and  varioiu  other  apecimena  ncm  preaented  to  the  Inatttntion 
bj'  eooriadio  Mohan  Tagore,  rAJah  of  one  of  the  praviiiaa*  of  India  and  president  of 
tha  Bengml  mnnio  school.  The  uinaieBl  InatnuBents  are  acoompanied  by  fall  notes, 
md  the  Hnseom  la  taking  atepa  to  obtain  a  snpplemental  oolleotion  to  complete  the 
Mtita.    Theee  ohjeota  wete  Installed  a  few  days  since  and  are  nov  on  exhibition. 

iooog  the  prinoi  pal  exchange  colleoiicaa  are — 

(1ft)  Some  miaoeUaneoas  weapons  from  Polyneaia  and  South  America,  obtained  at 
tbe  Fisheiias  Exhibition. 

(M.)  Bome  16  mosioal  inetroments  and  accessories,  &om  Tiflis,  In  tlie  Canoasus,  ob- 
Wned  through  Mr.  Enf  lemann,  of  8wn  t  Lonls. 

(3d.)  Abmit  40  •peolmena  ttom  the  Lelpslg  Mnoeiim,  oamdstiug  of  knlTes,  bowa,  ar- 
ion,  hasketi,  mats,  &c.,  from  Afrioa,  particnlarly  the  Loango  ooaet,  and  Gaboon 
Btrw,  OS  the  west  coasL  The  admirable  native  st«el  Implements  an  well  lllnstiated. 
TUl  coUeotion,  combined  with  a  few  stray  oi  miaoellaneoas  articles  and  a  small  nnm- 
W  given  b7  But.  Dc.  Qnrlej,  oonatitntoe  bat  a,  meager  Airioaii  ethnological  exhibit. 

ne  Hnmuu  has  Jnst  sent  to  the  Trocadero,  at  Paris,  an  ethnological  colleotion,  se- 
iMed  tMn  tlM  material  In  ita  posaesston,  and  donhtleas  their  exchange  will  embrace 
KfflK  additiona  to  the  above. 

Ur.  J.  0.  Swan,  in  addition  to  the  regular  collections  which  he  sends  in  ftom  time 
to  time,  last  anmmer  made  a  special  trip  for  the  Smitbaooian  InatitatioD  to  the  Qaeen 
Chukttte  Islands,  B.  C,  and  the  resnlts  have  Joat  been  received. 

In  the  early  part  of  the  year  be  seat  in  some  photographs  and  abont  100  specimena, 
n[9lameii(«l  to  his  aeries  illnatrating  the  flsherlea  of  the  Indiana  In  and  aronndCape 
FUtMy,  Washington  Territory.     The  complete  collectloni  went  to  London. 

Id  the  trip  referred  toabove,heBtBrt«d  from  Haaset  Sonnd,  N.  of  Qrabam  Island,  and 
Kiaited  around  the  wast  side  j  thru  thmngh  Skidegate  Channel  to  the  aontheast coast; 
then  ttoine  to  Victoria.  Now  that  he  has  partially  carried  ont  his  long- cherished  de- 
an, it  is  to  bo  hoped  that  bis  forthcoming  notes  will  prove  as  valnable  as  those 
pnviooaly  published.  A  better  knowledge  of  the  Haidah  totems  and  totemic  carV' 
up  is  desired.  The  cijllcction  is  rich  in  maaka,  a'ood  oaivinga,  ladles,  ancient  stone 
tupleoienta,  robes,  oinbs,  shamans'  wands,  ceremonial  bows,  whistles,  rattles,  fishing 
.  |«sr,  &C.,  bat  particularly  so  in  the  slate  oaTviogs,  of  which  he  sends  30  specimens — 
diihea,  boxes,  and  models  of  totem  poflto.  There  was  already  on  band  a  sufQcieot 
umbei  of  apeoimena  to  iUnstrate  the  Haidah  wood  carvings  and  working  In  silver, 
bat  the  additiona  to  the  slate  carvings  have  made  It  appear  desirable  to  install  the 
Ult«  as  a  monographic  collection,  illoatrating  this  art,  which  nione  plaoee  the  Hal- 
dabs  at  the  head  of  the  Indians  of  the  northwest  coast. 

Tbe  Catlin  collection  of  IndinD  paintiDgs,  presented  in  1881  by  Mrs. 
Joaepb  Harrison,  of  Philadelphia,  hare  been  unpacked  and  placed  on 
ohihitiOD  in  the  lecture-room.  Tbe  valoe  of  thie  collection  is  almost 
inesdmable,  consisting,  as  it  does,  of  over  COO  paintings  made  by  Catlin 
previoas  to  1340  in  Tariona  parte  of  the  weatero  United  States,  Mexico, 
and  British  North  America,  and  representing  members  of  what  were 
then  considered  to  be  forty-eight  distinct  tribes.  Abont  one-half  of  the 
flgnrea  are  portraits,  while  the  others  represent  ceremonies,  games,  and 
hnating  scenes.  It  was  claimed  by  Mr.  Catlin  that  over  3,000  figures 
are  npresented  in  these  paintings,  and  the;  are  of  the  gisatest  value 
H  otHitemporary  delineations  of  costnme  in  addition  tothelrimportanoe 
■■  portraits  of  the  rarioos  types  of  Indian  before  they  bad  become 
duioged  by  contact  with  the  white  man.    This  colleotion,  vbieb  ooq- 
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sists  of  the  orifuul  paintingg'  made  by  Oatlin  in  the  field,  is  qaite  dis- 
tinct from  the  one  exhibited  in  the  SmithsoDian  boildiog  many  years 
ago,  aod  is  in  excellent  condition,  notwithstanding  the  fact  that  it  has 
been  stored  in  a  warehoose  in  Philadelphia  for  fifteen  or  twenty  years. 

The  collectioa  of  musical  iDstruuents  is  deserving  of  mention,  since 
ft  is,  ap  to  the  present  time,  the  only  one,  excepting  the  fisheries  coUec- 
tiOD,  which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation.  This  material  has  been  con- 
siderably extended  doring  the  year  by  gift  of  modern  European  instro- 
ments  fh>m  Ur.  J.  Howard  Foote,  of  Xew  York  City ;  an  exchange  col- 
lection of  Oanoasian  instruments  from  Dr.  George  J.  Engelmann,  of  Saiiit 
Lonis ;  the  gift  from  the  Bajah  Sonrindro  Mobnn  Tagore,  of  Madras,  of 
a  series  of  80  instrumcDts  from  Hindooatan,  exhibited  at  the  Foreign 
ExhibitioD  in  Beaton.  The  thanks  of  the  Museum  are  due  Col.  C.  B. 
Norton  for  his  friendly  offices  in  securing  fiir  the  Mnseam  this  valoable 
donation. 

Another  important  accession  to  this  department  has  been  the  oontri- 
butJon  by  Mr.  L.  Prang,  of  Boston,  of  a  series  of  specimens  iJJnstrating 
the  history  and  methods  of  lithography  in  all  its  branches.  These  were 
selected,  arranged,  and  labeled  by  Mr.  S.  B.  Koebler,  of  Goxbury,  Mass., 
vho  has  in  preparation  a  hand-book,  to  be  printed  by  the  Museum,  and 
to  accompany  the  collection.  Eev.  C.  H.  A.  Dall,  of  Calcutta,  has  con- 
tributed a  considerable  collection  of  foods,  textiles,  and  other  substances 
from  India. 

A  most  interesting  and  rare  accession  to  the  Museum  during  the  year 
is  that  of  a  piece  of  antique  Boman  mosaic,  which  formed  a  part  of  the 
floor  of  the  temple  of  Astarte,  and  which  was  secured  by  Sir  Richard 
Wood,  British  consul-general  at  Tunis,  exhibited  at  the  Centennial  Ex-  ' 
hibition,  Philadelphia,  1876,  in  the  collection  of  his  fiigboess  the  Bey  of 
Tunis,  and  presented  to  the  Museum  by  Sir  Richard  Wood,  at  the  in- 
stance of  U.  H.  Heap,  esq..  United  States  consul  to  Tunis.  This  speci- 
men has  been  placed  on  exhibition,  after  haviug  been  carefully  repaired 
and  mounted  under  glass  by  Mr.  E.  H.  Hawley. 

Section  of  Fooda  OTtd  Textiles. — The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  of 
a  number  of  foreign  countries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition.  Prof.  W.  O.  Atwater,  of  the  Wesleyan  University,  Mid- 
dletown.  Conn.,  has  been  acting  as  honorary  curator  of  the  section  of 
foods,  and  has  carried  on  extensive  operations  iu  the  analysis  of  food 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Bomyn  Hitchcock,  of  New  York,  an  experienced  mitavsoopist  and 
chemist,  has  recently  l>een  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 
The  work  of  preliminary  arrangemeni  has  been  rapidly  pushed  forward. 
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These  departmaDta  are  Aili  of  interest,  and  that  of  foodB  especially,  as 
has  been  shown  by  the  experience  of  the  Betboal  Green  Mnsenm,  In 
London,  may  be  made  one  of  the  most  inetmctiye  to  the  public. 

II.  Department  of  Races  of  Utn, 

The  experience  of  the  past  year  has  impressed  apon  oa  more  strongly 
than  ever  before  the  importance  of  the  orfranieation  of  this  department, 
vhich  was  provided  for  in  the  original  plan  of  classification,  bnt  which, 
owing  to  lack  of  money,  has  not  yet  been  organized.  It  ie  hoped  that 
daring  the  coming  year  it  may  be  poBsible  to  appoint  a  eldllfnl  ethnol- 
ogist to  this  onratOT8hit>-  The  deparijnent  of  arts  and  indostriee  is 
now  overburdened  with  material  which  cannot  properly  be  cared  for, 
owing  quite  as  moch  to  the  lack  of  knowledge  and  skill  on  the  part  of 
its  (rfBoers  as  to  the  inadequacy  of  the  Dcmbers  of  the  staff  employed. 

'  III.  Department  of  AiiAiqaities. 

The  department  of  prehUitorio  antiquities,  under  the  charge  of  Dr. 
Charles  Ban,  has  advanced  with  its  uanal  steps  of  progress  daring  the 
y«ar.  The  present  somewhat  unsettled  condition  of  the  apper  main 
hall  of  the  Smitbaonian  bailding,  in  which  these  collections  are  stored, 
is  doe  to  the  fact  that  the  arts  and  industaies  collections,  formerly  exhib- 
ited here,  have  been  only  iu  part  removed,  owing  to  the  lack  of  exhibition 
cases  in  the  new  building.  An  exceedingly  important  addition  to  this 
department,  which,  on  account  of  its  size,  has  been  installed  m  the 
Mnsenm,  is  the  Lorillard  collection  of  Central  American  antiquities, 
ccmsistiDg  of  a  series  of  forty-eight  casts  of  wall  scalptares  and  pictare- 
writings,  made  in  Mexico  and  Yucatan,  by  M.  Desir^  Chamay,  at  the 
expense  of  Mr.  Pierre  Lorillard,  of  New  York.  This  collection,  of  which 
a  duplicate  is  deposited  in  the  Trocadero  Mosenm  in  Paris,  was  for- 
warded &om  that  city  in  May,  and  set  up  iu  the  most  skillful  and 
artistic  manner  by  M.  Barbler,  from  the  Trocadero  Museum.  The  Mu- 
seum is  greatly  indebted  to  Mr.  Allen  Tbomdike  Bice,  editor  of  the 
Iforth  American  Buview,  who,  at  Mr.  Lorillard's  request,  acted  as  di- 
rector of  tbe  Chamay  expedition,  and  by  whose  advice  ite  resnlte  were 
deposited  in  Washington. 

In  the  same  gallery  with  the  Lorillard  oollection  has  been  installed  a 
eoosiderable  number  of  monolithic  stetues  fi-om  Yucatan,  Goste  Bica, 
and  Sicaragua,  which  have  been  for  some  time  in  the  possession  of  the 
Mosenm,  bnt  not  exhibited  until  recentiy  on  accoontof  a  lack  of  room; 
also  the  Syrian  sarcophagos  for  many  years  exhibited  in  fh>at  of  the 
Smitbaoniui  building,  and  a  number  of  casts  of  prehistoric  stetnary 
from  Egypt  and  elsewhere. 

A  large  collection  &om  t^e  mounds  of  the  United  States  has  been 
truisCaired  by  the  Bureau  of  Ethnology.  This  collection  has  been 
made  imder  the  direction  of  Pro£  Oyms  Thomas  in  important  localities 
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from  Dakota  Tenitoiy  to  Florida,  and  from  N'evada  to  the  "Sew  England 
8tat«B,  and  forms  the  basis  of  his  reports  to  the  Bnreaa  of  Ethnology. 
This  collection  of  aboriginal  remains  embraces  slialls,  bonea,  cdts,  frag- 
ments of  pottery  and  walls  of  dwelling,  shells,  copper  and  iron  imple- 
ments, flints,  flakes,  pipes,  arrow-heads,  x>erforated  tablets,  stone  disks, 
ceremonial  stones,  &c.  The  nomber  of  speoimens  estimated  by  Pro- 
fessor Thomas  in  1883  was  3,544.  A  small  lot  of  qoartz  celts  from 
Hadras  was  also  received  from  the  same  bureau. 

DIVIHION  OF  ZOOLOOT. 
rV.  Departm«iU  of  Mammalt. 

The  aocessloos  of  the  year  have  been  nameroos  and  important,  and 
are  discnssed  in  ftall  in  the  report  of  the  curator,  Mr.  F.  W.  Tme.  The 
most  noteworthy,  perhaps,  are  various  species  of  cetaceans,  hitherto 
unknown  in  American  waters,  obtained  through  the  co-operation  of  the 
U.  8.  Life-Saving  Service;  and  the  collection  of  Greenland  seals,  ob- 
tained for  the  Museum  by  Dr.  0.  Hart  Merriam  daring  his  trip  on  a  New. 
foundhmd  sealing  steamer.  Dr.  Sttjjneger's  magnificent  collection  of 
Bhytina  bones  fh>m  Siberia  have  been  received  mainly  during  the  year, 
and  by  efforts  in  various  directions  the  Museum  series  of  Sirenians  has 
DOW  been  completed.  Mr.  Homaday's  group  of  Bontean  Orangs  has 
been  placed  on  exhibition  in  the  mammal  gallery;  also  several  other  pro- 
dncts  of  the  skill  of  the  Mosenm  taxidermist,  by  which  the  appearance 
of  this  collection  has  been  greatly  improved.  In  this  connection  may  be 
also  mwitiooed  the  gift  by  Mr.  Edward  Kemeya,  the  acnlptor,  of  the 
original  model  of  bis  bronze  figore,  "  The  Still  Hnnt,"  and  a  large  num- 
ber of  working  models  of  varioos  species  of  Korth  American  mammals 
which  are  of  great  interest  to  the  student  of  art  as  well  as  to  the  mamal- 
ogist  and  the  taxidermist.  The  curator  of  mammals  has  devoted  a  con- 
siderable portion  of  his  time  during  the  year  to  the  reorganization  of  the 
collection  of  skeletons,  which  is  exceedingly  rich  in  North  American 
material.  The  cases  for  their  reception  not  haviog  been  finished,  the 
mounted  preparations  still  remain  in  the  Smithsonian  building.  The 
articulated  skeletons  have  all  been  systematically  arranged  in  tbe  oste- 
ological  gallery.  It  is  bat  fair  to  the  curator  to  state  that,  owing  to  bis 
appointment  as  acting  assistant  director  during  the  absence  of  the  as- 
sistant director  in  Europe  for  six  months  of  the  year,  tiie  work  of  the 
department  was  necessarily  interrupted. 

The  number  of  specimens  added  during  the  year  was  366 ;  260  of  which 
were  skins  and  106  osteological  specimens.  The  total  number  of  speci- 
mens now  in  the  custody  of  the  curator  is  estimated  at  8,663.  In  hia 
report  several  impori»nt  saggestions  are  made,  all  of  which  I  wonld 
recommend  for  adoption. 
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T.  Department  of  Birdi, 

In  tike  department  of  birda,  under  the  care  of  Mr.  Bobert  Bidgway, 
tbe  work  of  the  year  has  necesaarily  been  oonflned  to  tfae  laboratoiy,  all 
tiie  space  in  the  ornitbologieal  galleries  oatside  of  the  cases  having  been 
oocnpied  by  the  ofiSces  of  the  SmithaoDian  Institntjon  daring  the  re-con- 
Btnclion  of  the  eaatem  end  of  the  boUdiBg.  There  has  been,  howerer, 
reiy  mnch  important  work  accomplished  in  the  rearrangement  of  the 
■tody  series,  and  valuable  collectioDB  have  been  received,  especially 
trom  Dr.  Stcgneger,  Mr.  Bidgway,  Mr.  Kotting,  Captain  Bendire,  and 
Mr.  Beldlng. 

Hie  total  nomber  of  specimens  in  the  custody  of  the  corator  is  esti- 
mated at  47,246,  of  which  6,000  are  <m  exhibition,  13,000  are  duplicates, 
and  28,246  are  in  the  reserved  skin  series. 

VI.  Departrnmit  of  BeptUat  and  Batraokiant. 

Under  charge  of  Dr.  H.  0.  Yarrow,  honorary  enrator,  the  usual  ad- 
ministrative work  has  been  accomplished,  and  an  annotated  catalogue 
of  the  American  specimens  belonging  to  the  Mnseom  has  been  pub- 
lished. 

A  considerable  number  of  species  lacking  in  the  Museum  series  has 
been  added  during  the  year,  chiefly  by  B.  W.  Shnfeldt,  Mr.  George 
Shoemaker,  Mr.  Bobert  Bidgway,  Ool.  Nicholas  Pike,  Mr.  3.  Belding,  and 
Ur.  G.  W.  Mamorly,  and  the  work  of  assorting  and  arranging  the  cot- 
lectioos  of  exotic  reptiles  has  been  pushed  nearly  to  completion.  So 
exhibition  space  has  as  yet  been  assigned  to  this  department. 

TU.  Departmmt  of  Makes. 

This  department  is  perhaps  one  of  the  most  unmanageable  in  the 
Koaeom,  its  material  being  for  tbe  most  part  alcoholic  From  1H65, 
vhen  it  was  thoroughly  disorganized  by  the  Are  in  the  Smithsonian 
building,  np  to  1878,  this  department  was  without  a  corator,  though 
ntbseqaently  to  1881  the  bulk  of  the  collection  was  largely  increased 
every  year  by  the  work  of  the  U.  8.  Fish  Oommission.  For  two  years 
Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs.  Parker,  Dresei, 
Kiner,  and'Bean,  has  been  engaged  in  re-arranging  the  entire  material 
and  preparing  a  card  catalogne,  a  task  which  has  been  doubly  difficult 
owing  to  the  lack  of  sufficient  room  in  which  to  work.  The  collection 
is,  however,  now  very  weU  under  control,  and  several  thousand  bottles 
have  been  set  aside  for  the  exhibition  series.  From  June  to  October 
ot  this  year  Dr.  Bean  was  detailed  for  special  service  in  connection  with 
the  International  Fisheries  ESxhibition,  and  devoted  a  considerable  por- 
tkm  of  Qiis  period  to  the  study  of  the  icbtliyologica!  collections  in  Lon- 
don, FuiB,  Genoa,  Vienna,  Berlin,  and  Liverpool,  establishing  addi- 
tioial  relations  of  exchange  in  those  cities.  This  department  has  been, 
as  usual,  enriched  by  the  work  of  the  U.  S.  Fish  Commission,  whereby 
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many  new  species  and  genera  have  been  added  to  the  fuina  of  Nortii 
America.       *  '  / 

The  curator  estimates  the'namber  of  specimens  in  his  department  at 
6S,000,  of  whjcb  20,000  are  on  exhibition  and  10,000  are  daplioates,  tlie 
remainder  being  held  la  the  Btndy  series. 

YIU.  D^artment  of  MoUmit. 

This  department  continues  under  the  charge  of  Mr.  William  H.  Dall, 
as  honorary  curator,  Mr.  K.  E.  G.  Stearns  having  acted  during  a  portion 
of  the  year  as  non-resident  aeaiatant  curator.  The  collection  has  been 
greatly  enriched  by  the  acquisition  of  Mr.  Steams'  ciibiiiet  of  American 
mollusks  and  the  very  rich  collections  of  J.  Owyn  Jti-Sn-ys,  esq.,  F.  O.  S. 
&c,  of  London.  Lieut.  Francis  Winslow,  U.  S.  N.,  who  was  detaUed  to 
duty  at  the  Smithsonian  lustitation,  has  rendered  important  service  to 
this  department  daring  tb»  year  in  developing  and  claasi^ing  the  col- 
lection of  oysters  and  other  economic  moUasca  for  the  London  Fisheries 
Bxhibition,  and  later  in  the  year  assisting  in  the  administration  of  the 
general  collections. 

It  is  earnestly  recommended  that  the  staff  of  this  department  l:>e  in- 
creased by  the  appointment  of  at  least  one  person  who  will  I>e  able  to 
give  his  whole  time  to  the  care  of  the  material  As  is  shown  in  the  an- 
nual  report  of  the  curator,  serioas  damages  have  resnlted  every  year  t» 
some  portions  of  the  collections,  owing  to  the  lack  of  constant  care, 
which  he,  l>eing  ftally  occupied  with  other  duties  in  a  remote  part  of  the 
city,  coald  not,  of  course,  be  expected  to  give. 

^  IX.  Department  of  Insects. 

The  Mnseom  is  still  anfortanately  without  a  collection  of  entomolog- 
ical specimens  worthy  of  the  name,  the  valuable  Bpeclmena  accumulated 
by  the  Government  service  having  years  ago  suffered  destruction  in  the 
hands  of  the  entomologists  of  the  Department  of  Agricnltare,  with  whom 
they  were  deposited.  Prof.  C.  Y.  Biley,  who  is  acting  as  honorary  cura 
tor  of  this  department,  has  deposited  his  extensive  cabinet  of  American 
insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may  become  the 
property  of  the  United  States.  In  the  mean  time  all  possible  efforts  to 
keep  np  a  nominal  department  of  insects  are  being  made  through  the  em- 
ployment for  a  few  months  in  each  year  of  an  assistant  to  Professor  Biley. 

X,  XI,  XII.  Department  of  Marine  Invertebrates. 

The  collections  of  crustaceaas,  radiates,  worms,  and  protOEoans  are  in 
charge  of  Mr.  Bichard  Bathbun,  being  grouped  together  under  the  gen- 
end  heading  of  "  marine  invertebrates."  The  weat  hall  of  the  Smith- 
sonian building  has  been  assigned  to  this  department  for  exhibition 
purposes,  but  is  still  occupied  in  large  part  by  property  belonging  to 
other  departments,  so  that  the  curator  has  had  but  little  opportunity 
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for  perfiKting  tlie  exhibition  s^es.  Very  ezteDaive  progress,  however, 
has  been  made  daring  the  year  by  the  carator,  with  the  aasistaaoe  of 
EosigD  W.  £.  Safford,  Ensign  0.  S.  McOlain,  and  Mr.  B.  8.  Tarr,  in  the 
way  of  Msorting  the  material  already  on  band  and  tbe  distribation  of 
doplicatea.  A  card  oatalogae  of  the  department  is  nearly  completed,  and 
a  Domber  of  important  exchanges  with  several  Buropean  mnsenms  have 
been  made  dnzing  the  year,  and  valaable  oolleotions  have  been  received 
from  the  Hnseom  of  Comparative  Zoology,  Oambridge,  Mass.,  from 
Prof.  H.  B.  Webster,  from  Mr.  Edward  Potts,  of  Philadelphia,  and  from 
Ueurs.  McKesson  &  Bobbins,  Kew  York.  Professor  Verrill,  who  is  in 
charge  of  the  marine  research  work  of  the.  Fish  Commission  in  New 
England  waters,  has  delivered  to  the  Mnseam  considerable  qoantities 
of  material,  npon  which  investigations  have  been  completed.  Important 
collections  have  also  been  received  firom  the  Fish  Commission  steamer 
''AlbatTosa."  Interesting  accessions  to  this  department  have  been  a 
series  of  foraminifera  from  the  deep  sea,  collected  by  tbe  "Challenger'* 
expedition,  and  presented  by  Prof.  William  B.  Oarpenter,  being  the  typea 
of  his  official  report. 

Extensive  collections  of  echinoids  and  crawfishes  have  been  received 
from  tbe  Mnseam  of  Comparative  Zoology;  of  mnrine  annelids  in  alcohol 
fnnn  Pro£  H.  E.  Webster;  an  ezhanstive  exhibit  of  the  Florida  com- 
mercial sponges,  from  McKesson  &  Bobbins;  important  accessions  from 
Alaska,  obtained  by  Dr.  St^neger,  Lientenant  Bay,  and  Mr.  John  Mur- 
doch; and  a  series  of  the  edible  cmstacea  of  San  Francisco,  fit>m  Prof. 
B.  B.  O.  Bteams. 

Xni.  D^artmmt  of  Jmertd>rate  FMt^. 

This  department  is  now  divided  into  two  sections,  Dr.  C.  A.  White, 
honorary  cnrator  of  the  department,  retaining  charge  of  all  except  the 
palasQEoic  fossils,  which  are  in  the  hands  of  Mr.  0.  D.  Walcott,  honorary 
cnrator  of  that  department.  Both  Dr.  White  and  Mr.  Walcott  are  offi- 
ceTB  of  the  U.  8.  Geological  Snrvey,  and  are  devoting  themselves  almost 
exclusively  to  the  re-arrangement  of  these  collections  for  parposes  of 
stody  and  preparation  of  reports.  The  two  laboratories  attached  to 
these  departments  have,  been  fitted  np  as  thoronghly  as  possible,  and  a 
eonsideTable  portion  of  tbe  spedmens  are  arranged  therein.  The  acces- 
sionB  have  been  of  great  magnitude,  and  include  the  extensive  gather- 
ings of  QxB  varions  exploring  parties  of  the  Geological  Survey. 

DmSIOK  OF  BOTANY. 

XIV.  D^artmmto/rMtmt  PlmtU. 

The  collections  of  recent  plants,  for  many  years  in  the  custody  of 
Dr.  John  Torr^,  of  New  York,  and  afterwards  deposited  in  the  Depart- 
meot  of  Agricnitnre,  have  been  kept  in  excellent  condition  byDr.Vasey, 
eorator  of  the  department.    Tbe  Mnsenin  has  recently  received  a  very 
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extensive  accession  of  Earopeao,  Asiatic,  and  A£tioui  plants,  oompos- 
icg  the  berbaiiam  of  the  late  George  Joad,  esq.,  of  London,  the  gift  of 
the  Boyal  Botanic  Gardens  at  Kew,  throogb  Dr.  Asa  Gray.  This  col- 
lection is  still  in  the  custody  of  Dr.  Gray,  who  has  kindly  assumed  the 
direction  of  the  work  of  moantiog  and  labeling.  Oases  have  been  pre- 
pared for  its  reception  in  the  laboratory  of  the  oorator  of  materia  medica. 
The  exhibit  of  living  aqaatic  plants,  under  charge  of  Dr.  Badolph 
Hessel,  snperintandent  of  the  QoTemment  carp  ponds,  is  assondng  con* 
siderable  importuice. 

XV.  DqMrtment  0/ FonU  PUatU. 

This  department  is  administered  by  ProC  Lester  F.  Ward,  honorary 
onrator,  who,  like  the  carators  of  fossil  invertebratee,  is  an  officer  of 
the  Geological  Snrvey.  Additional  space  has  been  assigned  to  the 
laboratory  and  a  large  number  of  storage  cases  supplied.  With  the  as- 
slstanoe  of  Ensigns  E.  E.  Hayden  and  0. 0.  Marsh,  U.  S.  N.,  the  onrator 
has  accomplished  much  in  redncing  the  Masenm  specimens  to  system- 
atic order.  Extensive  additions  have  been  made  during  the  sommer 
through  the  explorations  of  Professor  Ward  in  the  West 

DIVISION  OF  OSOLOQT. 

XVI.  I>«p<artm«tt  0/  Mineralog]/, 

Since  the  death  of  Dr.  George  W.  Hawes,  curator  of  tlds  department, 
Mr.  W,  8.  Teatee,  aid  in  the  Mnseam,  haa  had  charge  of  the  mineral 
collections,  and  has  nearly  completed  the  task  of  rearranging  and  classi- 
fying the  material.  Prof.  F.  W.  Clturke,  chemist  of  the  IJ.  S.  Geological 
Survey,  vae  appointed  honorary  curator  on  December  3.  An  exhibi- 
tion floor  space  of  2,000  square  feet  has  been  assigned,  and  shownjasea 
are  in  process  of  coDstmctioD.  Mr.  Joseph  Willcox,  of  Philadelphia, 
has  deposited  his  cabinet  of  North  American  minerals,  and  has  placed 
1,000  of  the  choicest  ap^icimens  on  exhibition.  A  considerable  number 
of  acquisitions  have  been  made  during  the  year.  The  Abort  collection 
of  minerals,  for  a  long  time  the  property  of  the  Museum,  has  been  no- 
packed  and  proves  to  be  of  great  value.  During  the  year.  Ensigns  H. 
S.  Knapp  and  O.  G.  Dodge,  TT.  S.  N.,  were  appointed,  and  Ensign  Wil- 
lonson,  F.  S.  TS.,  re-assigned,  to  this  department. 

XV II.  Department  of  lAthology  and  Pltysical  Oeoloffg. 

The  collection  of  building  stones,  nnder  the  charge  of  Mr.  George  P. 
Merrill,  assistant,  acting  as  curator,  presents  each  month  a  more  impos- 
ing appearance  in  tbe  exhibition  gallery.  The  space  assigned  to  it  has 
been  considerably  increased  dnring  the  year.  Owing  to  the  expense  of 
preparing  the  specimens,  little  has  been  done  towards  getting  ready  for 
exhibition  the  great  hoard  of  material  which  lies  at  present  aoutilized 
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in  the  sooUiweflt  coort.  The  carator  of  this  department  has  recently 
imdertahea  the  developnient  of  the  collections  in  physical  geology,  bat 
has  not  yet  bad  opportnnit^  to  eerionsly  begin  work.  The  laboratory 
has  been  supplied  with  some  important  pieces  of  apparatus  during  the 
year,  notably  a  machine  for  sawing  rocks,  made  by  E.  T.  Jenks,  of  Mid-  - 
dleborongb,  Mass.  The  saw-blade  is  simply  a  thin  plate  of  soft  iron, 
which  swings  back  and  fortk  across  the  stone  and  is  fed  with  wet  emery 
or  sand.  Besides  this,  has  been  ftimished  a  small  diamond  oiroolar  saw 
for  catting  tbin  sections  of  rock.  Thie  was  made  by  Kerr,  of  Provi- 
dence, B.  I.,  and  set  np  by  Mr.  Jenks.  Ensign  J.  H.  Fillmore,  U.  S.  K., 
ia  now  attached  to  this  deputment. 

XVUI.  Department  of  Mi^xSattg^  and  .Siwtkmwo  Oeology, 

Mr.  Frederick  P.  Dewey  has  been  appointed  full  curator  in  this  de- 
partment. Until  within  a  few  weeks  nothing  had  been  done  towards  de- 
veloping the  exhibition  series,  the  time  of  the  curator  and  his  assistant 
having  been  devoted  to  overhtanling  and  eatalogning  a  portion  of  the 
gnat  mass  of  onassorted  metallurgical  material  acquired  by  the  moseom 
at  the  dose  of  the  Philadelphia  Exhibition.  There  is  still  an  immense 
qnantity  of  ores  and  metallorgical  products  stored  away  in  the  origin^ 
packing  boxes  within  the  Moscom  building,  and  also  in  a  temporary  shed 
attached  to  the  Armory  bnilding.  This  latter  was  obtained  by  Mr. 
Thomas  Donaldson  at  thecloaeof  the  so-call^  "permanent  exhibition" 
on  tbe  Centennial  grounds  in  Philadelphia.  Work  in  this  department, 
M  in  that  of  minerals  and  lithology,  has  been  very  mnch  trammeled  by 
the  bet  tliat  nntil  very  recently  there  have  been  no  full  cniators  in  the 
drriiBoo  of  geology.  This  deficiency  having  now  been  supplied,  Uie 
vork  in  tlieae  three  departments  is  rapidly  progressing,  and  during  1881 
tlu  inorganic  collections  will  undoubtedly  begin  to  aaanme  tbe  import- 
aoee  wbkdi  they  deserve  on  aoooont  of  the  wealth  of  the  material  already 
in  the  poooeesion  of  the  Musenm. 

DITIBION  OP  BXPLOKATION  AND  BXPXBIHXNT. 

X  IX.  DepartmaU  of  Exploration  and  FUld  work. 

Toy  mnch  has  been  accomplished  in  this  department ;  not,  however, 
by  the  direct  efforts  of  the  Museum,  whose  appropriations  cannot  be  »p- 
J^A  to  tliifl  purpose,  but  through  the  efforts  of  the  Bmithsonian  Insti- 
tstiffli  and  its  Bureau  of  Ethnology,  the  Fish  Commission,  the  Geological 
Ssrvey,  and  also  tbrongfa  the  valuable  assistance  of  the  U.  S..  Signal 
Serrioe  and  the  U.  8.  Navy.  Mr.  Pierre  L.  Jouy,  of  Uie  Mnaenm  staff, 
has  been  tar  some  yearn  in  China  and  Japan,  and  recently,  at  the  ex- 
pense of  Uie  Ittstitntion,  has  been  attached  to  t^e  eoubasey  in  Oorea, 
where  he  is  making  mineralogicat  and  ethnoI(^cal  collections  in  the 
Tionity  of  BeOnL    Bnslgn  J.  B.  Beraadon,  XJ.  8.  K.,  having  volunteraed 
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hiB  services  in  that  country,  was  detailed  by  the  Navy  Department  for 
two  yefos'  woA  in  studying  the  mineralogy  and  ethnology  of  this  nev 
land. 

XX.  Dt^partment  of  Ohemintr]/. 

The  work  of  the  chemicaf  laboratory  has  been  carried  on  in  the  usual 
manner,  and  considerable  additions  bare  been  made  to  the  fittings  of 
the  laboratory.  Mr.  Frederick  W.  Taylor,  cliemist,  bas  on  aocoant  of 
illness  received  five  months'  leave* of  absence,  uod  has  gone  to  Colorado. 

Prof.  F.  W.  Clarke,  as  an  officer  of  tbe  Mnseum,  has,  with  his  assist- 
ant in  the  Geological  Survey,  Dr.  T.  M.  Chatard,  been  allowed  the 
use  of  the  chemical  laboratory  for  the  investigations  connected  with 
his  official  position.  Dr.  Jerome  H.  Kidder,  U.  S.  S.,  of  tbe  Fish  Com- 
mission, bas  been  allowed  tbe  use  of  the  upper  laboratory  during  the 
reconstruction  of  the  Smithsonian  building. 

XXI,  XXIT.  Departmentt  of  Si^perimental  Pkysiotogy  and  Tteorio. 

So  changes  have  been  made  in  these  departments,  their  oonditions 
being  much  the  same  as  descrit>ed  in  the  report  for  1882. 


SECTION  OF  HA.TEBU  MGDICA,  DEFABTHENT  OF  ABTB  AlfD  INDnSTEIBS. 

J.  HL.  FLDtT,  Oorator. 

In  the  establishment  of  a  Mneenm  designed  to  illustrate  man  and 
his  enviroament  it  is  proper  that  the  materials  and  methods  used  for 
the  prevention  and  cure  of  disease  should  have  a  place.  Medicine, 
like  food,  clothing,  and  habitation,  has  a  direct  and  important  relation 
to  the  welfare,  progress,  and  longevity  of  man,  and  the  remedial  meas- 
ures in  use  by  a  people  may  be  as  indicative  of  the  degree  of  their  in- 
telleotnal  development  as  is  tbe  nature  of  their  food,  or  the  character 
of  their  dwellings,  or  their  social  and  religious  customs.  A  collection 
of  medicinal  substances,  of  medical,  surgical,  and  pharmaceutical  in- 
straments  and  appliances,  may  not  only  be  instmotive  to  the  speeialist, 
phyBidan,  pharmacist,  or  anthropologist,  but  ought  also  to  possess  a 
general  interest  for  tbe  public,  since  none  may  escape  the  occasion  for 
their  use. 

So  mnch  in  brief  explanation  of  the  presence  of  a  materia  medica 
exhibit  in  the  U.  S.  National  Museum, 

Id  the  comprehensive  scheme  of  Museum  dassification  which  has  been 
devised,  a  plaoe  for  snoh  a  collection  has  been  provided  in  the  Division  ; 
"Ultimate  Products  and  their  Dtilization."  Glass:  "Medicine,  Surgery, 
Pharmacology,  Hygiene,"  &o. 

For  the  objeots  belonging  to  this  elass  the  general  term  "materia 
xnedioa"  has  been  adopted,  extending  the  common  definition  to  include 
eveiythlag,  medioal  or  surgical,  used  in  the  treatment  of  disease. 
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Id  deternuning  opon  a  clautfleaticni  for  this  department  of  the  Hn- 
eeum  it  was  necessary  to  consider  the  sabjeot  from  varions  points  of 
view.  1.  The  bistorioal,  as  relating  to  the  origin  and  progress — the 
evolntion  of  medical  and  ani^cal  science  and  art.  2.  The  ethnographical, 
regarding  the  medicines  and  methods  peooliar  to  different  races  and 
nations.  3.  The  therapeatical,  which  considers  dmga  in  relatdon  to 
their  effects  on  the  animal  eooQomy.  4.  The  physical,  having  regard 
to  Uie  BOnrces,  physicfd  characters,  and  natnral  relations  of  tlie  speci- 
mens. 

The  first  method  is  obvionsly  not  adapted  for  a  general  classification 
of  a  large  collectioD,  bnt  should  alw^a  be  kept  in  view  and  may  be  em- 
pbasixed,  particularly  in  the  development  of  the  section  of  sorgical  in- 
stzumeots  and  appliances.  The  second  may  be  carried  ont  in  part,  as 
in  separate  exhibits  of  Chinese  and  Gorean  medicines  and  the  medicines 
of  the  Xorth  American  Indians.  The  third,  thoagh  perhaps  the  most 
iDStniotive  method  to  the  student,  presents  insormonntable  diffiooltieB 
in  the  way  of  acoomplishment.  The  physiological  action  of  a  drog  may 
so  vary  with  the  dose  as  to  make  its  assignment  to  a  class  purely  arbi- 
trary, and  the  vei^y  classification  wonid  give  a  wrong  impression  as  to 
its  properties.  Moreover,  the  investigation  of  many  drags  has  been  so 
limited  as  to  leave  their  tiierapeotical  qnalities  in  great  donbt,  so  while 
the  medical  properties,  as  &r  as  known,  should  be  briefly  stated  on  the 
label  for  each  specimen,  yet,  tbey  cannot  properly  be  used  as  a  basis  of 
rlanm'fl  ratinn 

niere  remain,  then,  only  the  physical  relations  of  drags  to  be  con- 
adered,  and  of  tbeee  the  natoral  sources  from  which  derived  Aimish  the 
most  readily  available,  and  the  most  comprehensive  groaod  for  a  classi- 


In  view  of  these  considerations  the  following  has  been  adt^ted : 

OtoMtifiMtiim  and  Arrangement  of  the  Materia  Medioa  OoUMtioH. 

L  Oi^nic  materia  medica:  (1)  Animal  prodnotsj  (2)  vegetable prod- 
octa  i  (3)  prodacts  of  fermentation  and  distillation. 
H.  Inorganic  materia  medica. 

1.  The  animal  prodncts  are  arranged  according  to  the  zoological  posi- 
tion of  the  animal  from  which  the  drug  is  derived,  following  the  nsaal 
classification,  and  beginniDg  with  the  eUue  Mammalia,  order  Camivora. 

2.  y^etable  prodacts  are  classified  to  the  botanical  afQnities  of  the 
plant  ftimiBhiiig  the  drug,  and  the  authority  followed  is  that  of  Beotham 
and  Hooker's  "  Genera  Flantaram  "  for  the  Fhsenogamous  plants,  and 
Loerssen's  "Mediciuiscfa  Pharmaoeutische  Botanik"  for  the  Cryptogams. 

3.  Prodacts  of  fermentation  and  distillation  indlnde  the  prodacts  of 
the  aoetons  and  vinous  fermentationB,  and  the  derivatives,  chloroform, 
ether,  Ac,  as  well  as  distJUates,  snch  as  carbolic  acid,  pyroligneons  acid, 
&e.    Tins  division  is  not  subdivided.  ^ 
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4.  InorgaDJc  products  are  arranged  afieordiag  to  their  foodamental 
elementary  constitaents,  following  the  classification  of  the  chemical  ele- 
ments given  in  Boscoe  and  Schorlemmer'e  "  Treatise  on  Chemistry." 

In  each  of  the  four  divisions,  nnder  each  natoral  order  or  elementary 
title,  are  brought  together  the  drngaof  that  order,  and  each  drag  is  rep- 
resented in  its  various  natural  and  commercial  varieties  and  its  impor- 
tant preparations. 

The  collection  as  actually  presented  for  study  begins  with  a  series 
designed  to  illustrate  the  forms  in  which  medicinal  substances  appear 
in  commerce  or  are  prepared  for  admiaistration  by  the  pharmacist.  In 
this  series  the  effort  has  been  made  to  present  representative  specimens 
of  each  class,  and  what  is  considered  to  be  of  greater  importance  to  at- 
tach thereto  labels  giving  concise  and  accurate  definitions  of  the  classes. 

Following  this  exhibit  of  medicioal  forms  is  arranged  the  general 
colleotioh  according  to  the  classification  given  above,  beginning  with 
animal  products  in  their  zoological  order,  succeeded  by  vegetable  prod- 
acts  in  botanical  order,  &c.  The  saccession  of  specimens  is  from  left 
to  right  and  top  to  bottom  of  each  section  of  the  exhibition  cases  in 
which  the  collection  is  presented.  Bach  order  and  its  limits  are  indi- 
cated by  symbol  and  name  on  the  case. 

Succeeding  the  general  collection  is  an  exhibit  of  some  of  the  most 
popular  mineral  waters.  Each  of  these  is  shown  in  the  quantity  of  10 
liters  and  with  it  each  of  its  saline  coDstitoeuts,  in  the  exact  weight 
which  analysis  has  shown  to  be  present  in  that  volume  of  the  water; 
thus  representing  to  the  eye  the  quantity  of  each  constituent  salt  in- 
gested with  a  given  quantity  of  water,  and  famishing  a  quantitative 
table,  without  the  use  of  fignres,  for  comparison  of  the  different  nun* . 
oral  waters. 

Finally  is  presented,  as  a  distinct  exhibit,  a  considerable  collection  of 
Chinese  drugs,  which  were  gathered  by  the  Chinese  Imperial  Onstoms 
Commission  for  the  Centennial  Exhibitios  at  Philadelphia  in  the  year 
1876,  and  sabsequently  presented  to  the  United  States  Qovemmeot. 

The  whole  number  of  specimens,  including  the  Chinese  coUectioii, 
registered  in  the  books  of  tiiis  department  of  tbe  Museum,  up  to  Deoem- 
ber  31,  1S83,  is  4,037.  Of  these,  after  ngection  of  duplicates  md  ooi- 
dentifled  and  injured  drugs,  there  have  been  classified  and  placed  oa 
exhibition  3,240.  ' 

The  sourceA  &om  which  they  have  been  obtained  are,  (1)  contriba- 
taons  from  large  commercial  houses  engaged  in  the  wholesale  drug 
trade,  notably  the  firm  of  W.  H.  Schieffelln  &  Co.,  New  York,  and  gen- 
eronsly,  but  less  lavishly.  Park,  Davis  &  Co.,  of  Detroit;  M(^eaBon  & 
Bobbins,  of  New  York ;  and  Wallace  Brothers,  of  Statestille,  N.  C. ;  (2) 
exchanges  with  foreign  museums,  as  the  Kurrachee,  India,  the  mosetuD 
of  the  Pharmaceutical  Society,  London,  and  the  Boyal  Gardens  of  Kev 
and  Calcutta;  (3)  collections  of  cinchona  barks,  made  under  direction 
of  the  English  Government  &om  the  plantations  In  India ;  (4)  remaina 
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of  the  drug  esbibit  of  Bevoral  coantries,  at  tbe  Ceatennial  Exhibition 
St  Philadelphia  in  1876,  which  were  presented  to  tbe  Umt«d  States  by 
tbe  aathorities  of  those  oonhtries. 

As  a  whole  the  collection  already  represents  the  principal  drags  in 
most  of  their  commercial  Tarieties  in  present  ase  among  the  civilized 
people  of  the  world,  Inclading  most  of  the  new  remedies  that  have 
been  lately  Introdoced  to  the  notice  of  the  profession. 

An  alphabetical  index  to  the  collection  has  been  prepared  and  printed, 
giving  the  details  of  tbe  classification  and  tbe  position  therein  of  every  ' 
specimen  on  exhibition. 

Tbe  collection  of  cinchona  barks  is  especially  complete,  oomprieing 
specimens  of  nearly  all  the  natural  barks  of  Sonth  America,  and  every 
varied  of  tbe  coltivated  product  firom  the  Qovemment  plantations  of 
India,  with  many  from  Java,  Oeylon,  Mexico,  and  Jamaica. 

The  India  and  Jamaica  iKirks  are  accompanied  by  herbariam  speci- 
mens of  the  leaf  and  flower,  and  in  some  cases  tbe  fhiit,  of  each  variety 
<rf  cinchona  tree  from  which  the  bark  is  taken. 

For  the  proper  preservation  and  exhibition  of  tbe  whole  collection 
great  care  has  been  taken.  Every  sprcimen  is  inclosed  in  a  clear  glass 
bottle  or  jar,  fbmished  with  a  well-fltted  glass  stopper.  The  bottles 
have  been  made  of  aniform  shapes  and  sizes  according  to  the  standard 
estaljlished  for  the  Mnsenm.  Oare  has  been  exercised  that  every  speci- 
men should  be  thoroughly  dry  before  being  inclosed,  and,  if  liable  to  at- 
tacks of  insects,  has  been  enveloped  in  an  atmosphere  of  chloroform  by 
iotroduciDg  into  the  bottle  a  small  slip  of  blotting-paper  wetted  with 
the  insecticide.  The  cases  in  which  tbe  collection  is  exhibited  are  of 
Mexican  mahogany,  7  feet  high  and  8J  feet  long,  with  plate-glass  doors, 
the  door-frames  being  rabbeted  so  as  to  make  the  cases  practically  dnst- 
piooC  The  cases  contain  each  four  shelves,  tbe  lowest  18  inches,  and 
tbe  highest  5  feet,  from  the  fioor,  thus  bringing  every  specimen  within 
easy  range  of  vision.  Each  bottle  stands  niran  a  wooden  pedestal  4 
incbea  sqnare  and  1  inch  high,  and  to  this  pedestal  is  attached  the  la- 
bel. 

Without  donbt  tbe  most  important  duty  connected  with  the  installa- 
tion of  the  collection  Is  the  preparation  of  the  labels.  Monotooons  rows 
of  bottles  bearing  only  the  name  of  the  drag  inclosed  wonld  fnmish  lit- 
tle interest  an«l  less  of  information  to  the  general  visitor.  Indeed,  the 
exhibition  of  many  articles  which  present  no  physical  pecnliarities  dis- 
oemible  by  the  naked  eye,  is  only  to  be  jastified  by  the  fact'  that  the 
specimen  calls  attention  to  and  gives  support  for  a  label  which  inter- 
prets it. 

In  the  preparation  of  these  labels  more  difQcnlty  has  been  enconn- 
tered  than  was  expected,  chiefly  in  making  choice  from  the  mass  of  in- 
tbrmation  at  hand  of  those  facts  most  important  to  be  presented,  that 
ooald  be  concentrated  into  the  few  lines  of  type  to  which  tbe  label  mnst 
be  restricted,  at  the  same  time  keeping  in  mind  tbe  popular  as  well  aa 
H.  Mis.  69 13  .;  X.Otl'^lc 
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scientific  Dse  of  the  colIectioD.  Sacb  physical  characters  as  are  presented 
to  the  eye  by  the  specimen  itself  hare  been  in  all  cases  omitted,  and 
snch  fatits  selected,  relating  to  source,  habitat,  mode  of  production,  con- 
stituents, medical  properties,  &c,  as  seemed  to  the  writer  to  be  of 
greatest  public  as  well  as  professional  interest.  Two  kinds  of  labels  are 
used :  (1.)  Generic  labels,  applicable  to  series  of  specimens  conyiris- 
iog  natural  and  commercial  varieties,  and  preparations  of  given  drugs. 
These  are  not  strictly  limited  as  to  size,  are  printed  in  large  type, 
and  contain  general  information  relating  to  the  substance  in  questJoo. 
(2.)  Speciflo  labels.  These  are  attached  to  every  specimen,  are  limited 
'  in  size  to  i  inches  by  I J  inches,  are  printed  in  ordinary  clear  type,  and 
contain  the  name  and  synonyms,  source,  medical  properties,  dose,  and 
other  facts  that  cai;  be  considered  within  the  given  limits. 

The  number  of  specimens  already  furnished  with  printed  labels  is  575; 
copy  for  530  labels  is  ready  for  the  printer. 

Arrangements  have  been  made,  or  are  in  progress,  by  which  the  nat- 
ural sources  of  the  drugs  of  commerce  may  be  very  fUIy  illustrated. 
Models  or  stufl'ed  specimens  of  the  animals  fornishing  substances  used 
in  medicine  may  be  found  in  the  different  sections  of  the  zoological  de- 
partment of  the  Museum ;  the  chemical  elements,  ores,  &c.,  in  the  chem- 
ical and  mineralogical  departments.  For  the  plants  furnishing  the  veg- 
etable medicinal  products  alarge  series  of  colored  plates  and  photographs 
have  been  obtained.  Upwards  of  1,000  medicinal  plants  can  thus  be 
illustrated  by  colored  lithographs  taken  from  works  on  medical  botany 
and  by  photographs  now  in  the  possession  of  this  section  of  the  Museum. 
More  than  half  of  these  are  already  mounted  in  swinging  ftames  where 
they  are  easily  wtcessible  to  all  visiting  the  Mosenm.  The  nncleus  of 
an  herbarium  has  already  been  formed  and  arrangements  are  complete 
for  its  rapid  development  so  soon  as  the  necessary  dispositions  have  been 
made  for  its  care  and  exhibition. 

Early  in  the  organization  of  tfais  section  of  the  Museum  effort  was 
made  to  obtain  the  latest  editions  of  the  Pbar[nacop<Bia8  of  all  nations, 
in  order  that  from  them  a  list  might  be  compiled  of  the  drugs  in  priu- 
oipal  use  among  the  civilized  people  of  the  world.  ITearlyall  the  latest 
PharmacoptBias  have  been  obtained,  and,  besides  fitmishing  mere  lists 
of  medicines,  they  have  supplied  much  interesting  material  for  study 
and  comparison.  Some  of  the  resnlts  of  this  comparative  study  have 
been  presented  in  a  report  to  the  Surgeon-General  of  the  Navy."  The 
work  of  comparison  has  been  carried  mach  farther,  and  the  attempt  is 
being  made  to  prepare  a  compend  which  shall  contain  a  ftall  ofiBcial  syn- 
onomy  of  each  of  the  drugs  mentioned  in  any  of  these  Fharmacopceiuii 
and  tables  giving  composition  and  strength  of  every  preparation.  More 
than  half  of  this  compilation  has  already  been  made,  but  being  consid- 
ered of  secondary  importance  to  the  work  of  the  collection  proper  pro- 
gress upon  it  has  been  irregular  and  slow.  - 

•Report  of  the  6argeoii-Oen«r»l  of  the  Hftvy  for  tbs  yeu  1861,  p.  flOO,  "report  ra 
the  P)ionDaoop<BiaB  of  sU  NfttioDB." 
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To  sammarize  what  has  been  accoinplisbed,  it.maj^  be  said  that  the 
OTgasizatioD  of  the  materia  medica  section  of  the  Museum  is  complete; 
the  classification  has  been  established  in  its  details;  over  1,000  speci- 
mens have  been  received,  examined,  and  registered,  and  most  of  them 
bottled  and  arranged  according  to  the  classification ;  the  whole  coUec- 
ttoo  has  been  provided  with  temporary  labels,  and  675  specimens  with 
permanent  labels,  each  requiring  a  study  of  the  specimens  and  of  the 
literature  regarding  it;  illustmtionB  of  most  of  the  medical  plants  have 
been  obtained  and  more  than  500  of  them  mounted  and  on  exhibition; 
a  medical  beibarium  has  been  commenced  and  ita  development  assured; 
a  complete  catalogue  of  tbis  collection  has  been  made  by  means  of  which 
any  specimen  on  exhibition  may  be  readily  found,  and  a  considerable 
library  of  references  has  been  formed;  the  Pharmacopoeias  of  nearly  all 
natioDS  have  been  obtained,  and  half  the  work  of  compiling  a  compend 
of  sixteen  of  them  is  done. 

In  the  future  development  of  this  section  of  the  Museum  a  wide  field  is 
clearly  open  for  interesting  and  valuable  work.  The  collection  as  it  now 
stands  incln^ea  samples  of  the  great  mf^ority  of  the  dmgs  found  in  the 
commerce  of  the  country,  as  well  as  many  specimens  of  rare  drugs  or 
rarietiea  known  only  to  foreign  medical  practice.  It  remains  now  to 
make  ose  of  the  prestige  of  the  scientific  Institution  with  which  the  Mu- 
seum is  connected,  and  of  the  ready  means  at  the  disposal  of  the  Na- 
tional Government,  through  its  naval  and  coosnlar  services,  supple- 
mented by  personal  correspondence  with  importers  and  their  agents, 
and  foreign  sciendsta  and  travelers,  to  gather  materials  and  information 
vhich  shall  t>e  rare  and  valuable.  There  is  still  much  to  be  learned  re- 
guding  the  sonrce  and  mode  of  production  of  many  of  onr  standard  drags, 
and  new  remedies  of  doubtful  origin  are  constantly  appearing  in  the 
market.  For  the  increase  of  onr  knowledge  of  these  salffitances,  for  the 
investigation  of  these  questions  of  doubt,  no  more  favorable  conditions 
can  be  conceived  than  those  here  existing,  namely,  a  great  Musenm  un- 
do- the  patronage  of  the  nation,  associated  witb  a  scientiflc  institntion 
of  voild-wide  renown,  having  cortespondence  with  all  parts  of  the 
woiid,  and  friendly  relations  with  sdentific  establishments  in  all  coun- 
tries. 
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EoMTN  HiTOHCOOK,  Cnrator. 

Owing  to  the  short  time  I  have  been  connected  with  tbe  Mneenm,  it 
is  Dot  posaible  to  koow  precisely  what  donatioiia  bave  been  leceived 
daring  tbe  year,  since  they  are  recorded  in  different  catalogaes,  the 
special  catalogaes  of  the  section  havlDg  been  opened  in  Kovember.  So 
far  as  I  am  able  to  learn  however  there  bare  been  no  donations  to  the 
textile  collection  of  special  importance  daring  the  year,  nnless  some 
valuable  specimens  promised  by  certain  parties  In  Loudon  have  been 
received  by  Mr.  Eaxll,  and  are  on  the  way  with  the  other  collections. 

In  the  collection  of  foods,  I  am  likewise  at  a  loss  to  fenow  just  what 
bas  been  received  daring  the  year.  Since  November  however  I  have 
a  perfect  record  of  all  that  bas  come  in,  and  among  other  donations  one 
fine  sot  of  specimens  in  dnplicate,  illastratiTe  of  the  mannfactnre  of  co-  * 
coar  and  chocolate,  is  worthy  of  especial  mention.  Thisset  was  received 
from  Messrs.  Cadbnry  Brothers,  of  Brownville,  near  Birmingham,  Eng- 
land. -There  are  IS  different  specimens,  embracing  cocoa  pods,  cocoa 
beans  ftum  seven  different  localities,  and  specimens  showing  the  va- 
rious stages  of  tbe  manofoctare  of  cocoas  and  chocolates.  Labels  for 
this  collection  have  been  written,  and  are  ready  to  be  printed. 

Messrs.  Borgoyne,  Bnrbidges  &  Co.,  wholesale  dntggists  of  London, 
have  also  presented  6  specimens  of  pore  vegetable  colors  used  ia  con- 
fectionery. 

Mr.  Charles  B.  Orcutt  bas  presented  3  specimens  of  Indian  foods 
from  California,  among  which  is  a  fine  cake  of  "mesQuite"  meal. 

A  number  of  specimens  of  articles  of  food  used  in  England  have  been 
added  to  the  collection  by  parcbase. 

The  work  of  arranging  the  food  collections  has  been  done  mainly  by 
Mr.  Towne,  who  has  been  almost  steadily  engaged  upon  the  collection 
of  Indian  foods  for  some  time  i>ast.  This  ]>art  of  tbe  work  sbonld  be 
completed  in  a  short  time,  when  it  will  be  possible  to  label  and  classic 
tbe  specimens. 

My  own  work  in  installation  has  been  mostly  confined  to  the  textiles, 
find  particularly  directed  to  exhibiting  the  different  varieties  of  fibers. 

It  is  proposed  to  separate  all  the  textile  material,  as  the  work  of  ar- 
rangement progresses,  into  three  parts:  (1)  For  exhibition,  (2)  for  etady 
series,  and  (3)  for  exchanges.  This  plan  bas  been  carried  out  thus  far ; 
but  no  attempt  has  yet  been  made  at  a  systematic  dassiflcation  of  the 
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E9>ecimen8  in  either  series,  for  the  reason  that  not  a  sufficient  number 
of  specimeoa  is  yet  in  tlie  cases  to  malie  it  either  practicable  or  useful. 

There  are  oa  exhibition  in  the  collection  of  fibers  and  textiles  31S 
spedmens  (includiug  72  Bpeciuieus  of  cotton},  and  37  specimeas  of  furs. 
lo  addition  to  these  there  are  a  number  of  old  forms  of  spinning  and 
veaving  machinery  placed  on  top  of  the  cases  and  on  the  floor,  awaiting 
cases  which  are  to  be  made  for  them. 

It  is  impossible  to  state  the  uamber  of  specimens  now  in  the  colleo- 
doD  which  will  be  placed  in  the  series  for  study  or  among  the  dnpli- 
cstes.  All  of  the  material  woold  reqniie  to  be  looked  over  and  classi- 
fied, whieh  would  require  weeks  of  labor  to  do  in  a  proper  manner  be- 
fore the  nnmber  could  be  even  approximately  known. 

la  the  collection  of  foods  there  are,  by  actual  count,  712  specimens 
in  the  cases.  Besides  these  there  are  270  specimens  of  seeds,  barks, 
sod  other  nnclassifled  material,  74  paints  and  pigments  nsed  by  the 
Judiaoa,  and  158  specimens  of  oils,  m^ing  a  total  of  1,244.  It  is  prob- 
able that  this  number  will  be  materially  reduced  when  the  collections, 
are  properly  arranged  and  duplicates  or  imperfectly  known  materials 
are  taken  ouL 

Among  the  duplicates  there  are  14  different  specimens  of  foods  from 
Siam,  in  most  cases  5  or  6  specimens  of  each  kind,  now  ready  to  be 
exchanged,  27 -of  Chinese  foods,  33  Indian  foods,  and  10  miscellaueoos 
samples. 

There  are  also  106  specimens  of  different  oils  in  the  duplicate  series, 
o(  which  there  are,  in  many  instances,  several  dupUcates. 

To  conduct  the  wotk  of  this  section  in  a  creditable  manner,  a  certain 
nnmber  of  books  of  reference  are  absolutely  reqnired.  The  only  work 
that  can  be  done  without  books  is  preparing  specimens  for  exhibition, 
and  even  this,  withont  a  system  of  classification,  is  only  practicable  to 
a  limited  extent 

The  food  collections  will  be  arranged  upon  the  scheme  worked  ont 
by  yourself.  The  system  for  textiles  requires  much  liirtber  study.  The 
nmtine  work  of  preparing  the  specimens  now  in  the  Uuseom  demands 
from  the  acting  Curator  an  expenditure  of  time  which  might  be  used  to 
much  better  advantage  for  the  Museum,  if  an  assistant  or  preparator 
were  appointed  (o  work  in  the  textiles  division.  It  would  then  be  pos- 
able  to  devote  more  Ume  to  study,  and  to  the  perfection  of  the  classifl- 
cation,  the  preparation  of  labels,  and  to  what  is,  in  fact,  the  most  im- 
portant part  of  the  Curator's  duties. 

The  exhibition  of  a  series  of  food  stufb  becomes  of  value  only  when 
the  specimens  are  named  and  explained.  The  same  may  be  said  of 
every  other  set  of  specimens,  bat  to  write  labels  requires  more  knowl- 
edge than  any  person  can  acquire  withont  access  to  books  of  reference. 
In  the  textile  division,  however,  a  kind  of  knowledge  is  reqnired  which 
cannot  be  acquired  from  books  alone.     It  would  be  a  great  advantage 
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to  the  section  if  the  acting  corator  conld  spend  a  short  time  visiting 
some  of  the  large  spioDing  and  weaving  eatablishmeDts  to  become  prac- 
tically familiar  with  the  processes. 

Although  it  is  very  desirable  that  the  microscope  should  be  bronght 
into  use  in  the  study  and  identification  of  the  fibers  and  fabrics,  foods 
and  adulterants,  the  opportnnities  for  such  examinations  are  extremely 
limited  at  present.  They  are  certainly  important,  and  the  credit  of  the 
Museum  demands  that  its  officers  should  be  competent  to  treat  any 
question  of  importance  that  is  presented  intelligently,  and  with  ade- 
quate knowledge  of  the  work  and  methods  of  others.  To  do  this  re- 
quires much  study  and  experimenting.  At  present  the  acting  Carator 
in  this  section  is  uncertain  whether  it  would  be  better  to  devote  hia 
time  principally  to  study  and  investigation,  or  to  the  display  of  speci- 
mens without  order  or  reason.  In  the  one  case  the  benefits  would  be 
seen  in  the  future,  in  the  other  the  activity  of  the  section  would  be  seen 
now.  The  appointment  of  an  assistant,  as  suggested,  would  solve  the 
difflcnlty  in  the  most  satisfactory  way  by  permitting  the  work  of  in- 
stallation to  go  on  steadily  while  the  other  work  is  progressing. 

There  is  one  part  of  the  work  of  this  section  that  has  not  received 
any  attention  as  yet,  but  which  can  doubtless  be  begun  early  iu  the 
year,  as  soon  as  the  material  now  being  worked  up  in  the  food  collec- 
tion is  out  of  the  way.  '  This  is  the  arranging  of  series  illustrative  of  the 
process  of  nutrition,  showing  the  relative  valne  of  i'oods,  drinks,  etc; 
and  various  other  illustrative  collections  which  have  already  been  men- 
tioned in  a  previous  communication. 

It  is  also  desirable  that  specimens  showing  the  process  of  spinning 
and  weaving  should  be  obtained  for  the  textiles  division,  and  these  can 
doubtless  be  readily  obtained  by  a  personal  visit  to  the  mills. 

It  is  with  no  little  diffidence  that  the  needs  of  this  section  are  set 
forth  thus  at  length,  knowing  the  personal  interest  you  have  manifested 
in  its  progress  and  development,  and  your  willingness  to  advance  its 
interests  by  every  possible  means.  Kevertheless,  since  you  have  asked 
for  "  recommendations  and  remarks,"  it  has  seemed  a  proper  occasion  to 
indicate  what  the  experience  of  two  months  has  clearly  shown  to  be 
essential  needs  for  the  proper  conduct  of  the  work  of  the  section. 


DEPARTMENT  OF  ANTIQUITIES. 

Charles  Bau,  Curator. 

The  classifying  and  preparing  for  exhibition  of  the  collections  received 
has  been  continued  iu  accordance  with  the  plan  indicated  in  my  nDnaal 
report  for  1882.  The  general  collection  of  typical  objects  in  the  Musenm 
is  now  so  large,  that  more  space  can  be  given  to  s{>ecial  collections,  and 
when  enough  specimens  have  been  received  from  one  locality  to  fill  one 
or  more  trays,  they  are  separately  exhibited. 
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Character  of  routine  work. 

Tfae  foUowiDg  is  a  lUt  of  special  coLlectioos  which  bare  been  placed 
on  exhibition  daiiug  the  year: 


WlKire&»m. 

By  whom  wot. 

Where  from. 

By  whom  lent. 

Wiwoiwin 

St-Totk 

AUbuM 

Emlncky 

Obk...... 

iBdion* 

LoDinuM 

J.E.Oere. 
Ira  Tan  Ness. 
C.L.Hemck. 
W.T.Knott. 
J.S.BobiDRoi]. 
A.  C.  Black. 
J.M.EoberU. 
Braineid  MitcheU. 
C.  3.  OrigBby. 
Dr.E.B.Reynolda. 
J.  A.  D.  Stophenaun. 
Fnmk  Bams. 

ArkaoBM 

Florida 

Illinois 

Fennaylvania  .. 

Do 

Ohio 

MaaaacliUBetta.. 

Ometepec    Isl- 
and.takeNi- 

Ul^""^ 

J.E.  Adcox. 
O.B.Fraiar. 
E.  C.Brown. 
W.C.  Brown. 
F.G.Oalbraith. 
Dr.  A.  M.  H.  DeHaaa. 
U.S.  FishConimiBsionj 
W.  Nye,  jr. 

C.C.Naltiug. 

VirpDi*-!";" 
Sonh  CuolioA . 

A  series  of  North  American  stone  and  bone  weaiwns  and  implemeDts 
in  their  origiual  shafts  and  handles  has  been  carefully  arranged  for  per- 
maoeDt  exhibition.  Visitors  frequently  make  inqniries  coucemiag  the 
bafting  of  stone  implemeots,  and  this  series  has  been  brought  together 
for  the  porpose  of  illustration. 

A  collection  of  1 16  North  American  stone  relics  was  mode  to  be  sent 
to  tlie  Hnsenm  at  Havre,  France,  in  ezcllange  for  flint  objects  received 
from  that  Mosenm. 

A  collection  of  North  American  relics  anil  costs,  embracing  358  objects, 
ns  made  for  the  American  Antiquarian  Society,  Worcester,  Mass. 
This  collection  is  given  in  exchange  for  the  well-known  "  Kentucky 
Bommy." 

One  thousand  three  hondred  and  twenty-nine  specimens  of  stone  im- 
plements, &c.,  collected  under  the  auspices  of  the  Bureau  of  Ethnology 
daring  the  fiscal  year  ending  June  30, 1883,  were  transferred  from  the 
new  Mnseam  to  the  Smithsonian  building.  They  iiave  been  placed  tem- 
porarily onder  table-cases,  but  will  be  assorted  and  exhibited  early  this 
jear. 

Four  boxes  containing  Califomian  specimens  collected  during  the 
Wbeeler  sarvey  were  received  in  this  department,  but  could  not  be 
opened  for  want  of  time. 

Retearches  prosecuted  upon  material  beUmgijig  to  the  Department. 

The  composition  of  my  work  on  prehistoric  fishing  necessitated  a 
careful  study  of  all  .^rticle8  bearing  on  fishing.  Dr.  J.  F.  Bninsford, 
C  8,  N.,  was  occnpied  during  a  part  of  the  year  in  writing  an  account 
(rfhis  latest  explorations  in  Central  America,  and  describing  the  speci- 
mcDB  there  collected.  Mr.  W.  H.  Holmes,  of  the  Bureau  of  Ethnology, 
ha)^  for  literary  purposes,  examined  the  shell  objects  and  ceramic  spoci- 
mens  in  this  department.  :  ,C>i^H1qIc 
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I  hare  devoted  all  my  time  not  spent  in  routine  vork  to  my  publica- 
tion on  fishing,  and  liave  therefore  not  composed  smaller  articles,  ez- 
ceptiog  one  on  "  Indian  Stone  Graves,"  which  appeared  in  the  American 
:NaturaIi8t  for  Febniary,  1»83,  pp.  130-134. 

Present  state  of  tke  eollection. 

NUHDKE  6F  SPECIKEKS. 

1.  In  reserve  series 8,043 

2.  On  exhibition 24,731 

3.  Dnplicates 7,  717 

4.  Total 40,401 

ACCSSSIOHS  DQBINO  THK  TXAS  1683. 

1.  Exhibition 3,514 

2.  Beserve  or  study  series 655 

3.  Duplicates 1,170 

4.  Total 5,339 

Important  addiiiona  dxtring  1883. 

R.  E.  C.  Steams,  Berlctley,  Alameda  CovMty,  California. — Collection  of 
pestles,  mortars,  and  baking-stones  from  Tuba,  Nevada,  Placer,  and 
Alameda  Connties,  California:* 

James  Harrington,  City  of  Mexico. — Three  stone  sculptures,  one  (mon- 
key-shaped) from  Tamiahua,  and  the  others  (human  figures)  from  Tam- 
pico,  Mexico.  Very  fine  specimens,  and  a  valuable  addition  to  the  col- 
lection of  Mexican  aatiqnities. 

J.  E.  Ritiett-Camae,Altakabad,India^~Co\\ection  of  nuclei  and  fiakes 
of  flint  and  chalcedony,  and  chipped  and  polished  celts,  from  the  Banda 
district,  Northwest  Provinces  of  India.  Two  of  the  celts  were  sent 
through  Dr.  E.  Meyer,  Wilkesbarre,  Pa. 

Albert  I.  Phelps,  Damariscoita,  lAncoln  Countg,  Maine. — Collection  of 
flint  fiiikes,  rude  implements,  arrow-heads,  hone  implements,  fragments 
of  pottery,  &c.,  from  shell-heaps  in  Lincoln  County. 

U.  S.  Fish  Commitsum,  assisted  by  Willard  Nye,  jr. — Collection  of  rude 
implements,  cutting  tools,  perforators,  scrapers,  arrow-heads,  sinkers, 
bone  implements,  fragments  of  pottery,  &c.,  from  Menemsba  Pond  and 
Roaring  Brook,  Martha's  Vineyard,  and  from  HfonamcMset  Island,  nod 
Wood's  Holl,  Massachusetts.  This  collection  is  of  special  interest,  as 
it  shows  the  stages  in  the  manufacture  of  stone  implements  in  those 
localities. 

J.  E.  Oere,  Riceville,  Washington  County,  Wisconsin. — Collection  from 
the  vicinity  of  Biceville:  Kude  and  leaf-shaped  implements,  oattiog 
tools,  scrapers,  arrow-  and  spear-heads,  grooved  axes,  and  a  copper 
spear-head  or  knife.  In  this  collection  are  some  fine  types  of  arrow 
and  spear-heads,  aud  the  grooved  axes  exhibit  unusual  .forms.    The 
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copper  apear-bead  (or  knife)  is  a  valnabte  addition  to  tbe  series  of  objects 
at  tbat  metal  thtiB  far  acqaired. 

Avgtut  Shntedtie,  Washington,  D.  0. — A  etoue  Biaker  (notcbed),  frOm 
a  cave  near  Santo  Doutiugo,  Istbrnos  of  Tebnantepeo,  Mexico. 

Dr.  D.  8.  Kellogg,  Plaltsburg,  Clinton  County,  Xete  TorlL— Collection 
of  rude  Bcrapera,  leaf-sbaped  implements,  arrow-beads,  fragmeutB  of 
potteiy,  and  of  bones  of  birds  and  qaadrupeds,  from  old  refosebeaps 
at  Plattsborg.  The  implements  and  pottery  sbov  nearly  tbe  saoic  de- 
gree of  skill  in  vorkmauabip  aa  those  from  tbe  shell-beapu  on  tbe  north- 
ern Atlantic  coast.  The  auimal  bones  have  been  identified  a^  belong- 
ing  to  the  deer  (Cermu  fiirginianvt),  and  to  some  carnivore,  probably 
the  bear  {Vrtua  amerieaniu). 

C.  L.  Herrick,  Mi»Keapolia,  Minn. — Gollcctioa  of  hammer-atones,  chips, 
and  flakes  of  flint,  chipped  celts,  arrow  and  spear-heads,  shells  and  frag- 
ments of  pottery,  fWim  a  shell-heap  on  the  Tennessee  Biver,  near  Deca- 
tur, Ala. 

C.  S.  Qrig^f  I^getteviUe,  LincolH  Oounli/f  Tenneisee. — ^The  collections 
aentat  different  times  dnring  the  past  year  comprise :  Bode  and  leaf- 
shaped  implements,  scrapers,  cutting-tools,  perforators,  arrow  and  spear- 
beads,  hammer-stones,  pitted  stones,  chipped  and  polished  celts,  grooved 
axes,  diacoidal  atones,  gaming  diaca  (t),  a  pierced  ceremonial  weapon, 
and  pierced  tablets,  all  &om  the  vicinity  of  Fayetteville.  Bepresenta- 
tive  specimena  of  each  clasa  of  objects  have  been  placed  on  exhibition. 
Worthy  of  apeoial  mention  are  a  leafabaped  implement,  partially 
"glazed,"  a  fragment  of  a  large  flint  implement,  showing  patina  of  con- 
siderable depth,  and  some  perforators,  spear-beads,  and  adiscoidal  stone 
of  very  floe  workmanship. 

J.  M.  Bobertt,  Clinton,  Ea$t  Feliciana  Parishy  Louisiana. — Collection 
from  the  vicinity  of  Clinton :  Perforators,  cutting  tools,  arrow  and  spear- 
beads,  a  hammer-stone  (t),  a  small  paint-mortar  of  remarkable  form,  a 
pestle,  a  small  boatahaped  article,  a  large  bead  of  compact  qonrtzite,  a 
pebble  showing  a  slight  cavity,  and  a  fragment  of  a  polished  celt.  Alto- 
gether a  good  collection. 

Dr.  H.  C.  Tarroit,  Washington,  2>.  C. — A  clay  vessel  with  handles, 
from  a  child's  grave  in  Caldwell  Connty,  Korth  Carolina.  The  grave 
was  half  filled  with  ashea  intermixed  with  hair  and  teel^.  On  top  of 
the  vessel  lay  a  round  cover  of  native  copper. 

W.  T.  Knott,  Xebanott,  ifonon  County,  Kvatuckg. — Gojlection  of  copper 
articlefl  from  a  mound  in  Marion  Connty:  a  celt,  a  breast-plate  (1),  4 
spool-ehaped  objects,  and  2  concavo-convex  discs.  There  were  also 
fonod  pieces  of  galena,  one  of  which  was  sent  by  Mr.  Knott. 

James  8.  Uobinion,  M.  0.,  Kmton,  Hardin  County,  Ohio. — Collection  of 
copper  and  stone  implements  and  ornaments  from  a  monnd  in  Hardin 
County:  2  copper  celts,  a  breast-plate  (t),in  Spieces,  a  fluted  ornament 
with  silver  plating,  and  a  crescent-shaped  ornament,  a  thin  sheet  of 
silver,  9  sheets  of  mica,  a  fiint  scraper,  an  arrow-head,  and  a  pierCjEil  tab- 


202  BBPOBT  ON  NATIOKAL  MDSEDH. 

let.  The  mound  is  sitaated  on  a  slight  rise  of  grouod,  about  10  rods 
sooth  of  the  Scioto  Eiver,  io  Lynn  Townshii),  Hardin  Conoty,  and  on 
lands  owned  by  Lester  T.  Hunt  and  General  James  S.  Bobinsou.  It  is 
about  30  feet  in  diameter  and  4  feet  high,  and  was  overgrown  by  large 
forest  trees  of  whita  ash,  beecb,  and  oal£.  The  mound  has  not  been  fally 
explored,  but  is  believed  to  contain  the  remains  of  at  least  three  per- 
sons. A  qatntity  of  charred  corn  was  found  near  the  place  where  the 
relics  were  taken  out. 

Alexander  C.  BlucJc,  Surgcon-QeneraVa  Office,  Washington,  D.  C. — Col- 
lection from  Bandolph  County,  Indiana :  FlaJces,  scrapers,  cntting-tools, 
leaf-sbaped  implements,  arrow-  and  spear- beads,  polished  celts,  notched 
and  grooved  axes,  mauls,  pestles,  one  ceremonial  nenpon,  partly  drilled, 
and  two  pierced  tablets.  The  character  of  this  collection,  which  con- 
sists of  surface  finds,  is  above  the  average,  care  having  been  taken  to 
preserve  the  specimens  in  the  condition  in  whicli  they  were  found. 

W.  Emmet  Gateioood,  Stockport,  Morgan  County,  Ohio. — A.  large  stone 
mortar  with  funnel-shaped  cavity,  taken  from  the  fonudation  wall  of  a 
building  at  Stockport;  originally  from  an  Indian  camp. 

Tennessee  Historical  Society,  Nashville,  Tenn. — A  cast  of  an  image  of 
potstono,  found  in  Bartow  County,  Georgia,  and  described  by  Col. 
Charles  C.  Jones  iu  his  work  entitled  "Antiquities  of  the  Southern 
Indians,"  p.  433,  &c.;  a  cast  of  a  stone  image  representing  a  woman, 
locality  where  found  not  yet  known;  a  cast  of  a  smoothing  tool  with 
handle.  The  original  made  of  clay,  was  dug  up  in  IiTorth  Nashville,  in 
1866,  by  James  Wyatt,  superintendent  of  water-works.  The  originals 
were  loaned,  with  other  relics,  by  the  above-named  society,  and  the 
casts  made  iu  the  National  Museum. 

Peabody  Musenm,  Cambridge,  Mass.;  throvgk  Prof.  F.  W.  Putnam. — 
A  cast  of  a  fish  carved  from  slate ;  original  found  near  Ipswich,  Mass. 

F.  0.  Oalbraith,  Bainbridge,  Lancaster  County,  Pennsylvania. — Collec- 
tion of  relics  found  on  tlie  surfnce  near  Bainbridge :  Flakes  of  porphyry, 
jasper,  quartzite,  and  elate,  trimmed  flakes,  rude  and  leaf-shaped  imple- 
luents,  arrow  and  spearheads,  cbipiicd  celts  with  gronnd  cutting 
edges,  a  chisel  (small),  grooved  axes,  large  unfluished  maul,  a  griuding- 
stone,  notched  sinkers,  ftagments  potstone,  clay  vessels  and  sherds, 
aud  a  paint-stone.  Collection  from  Bed  Hill  Cave,  near  Bainbridge: 
Fragments  of  auimal  bones  and  teeth,  a  mde  stone  implement,  arrow 
and  spear-heads^^gments  of  pottery,  and  a  shell  ornament  Collec- 
tion from  Haldeman's  shell-heap,  2  miles  south  of  Bainbridge ;  Jaws, 
bones,  and  teeth  of  animals,  fragments  of  a  human  skull,  fragments  of 
quartz  and  other  stone,  fragments  of  pottery  and  of  shells.  Collection 
fh>m  Northumberland,  Lancaster,  Perry,  and  York  Counties:  28  grooved 
axes,  C  polished  celts,  a  cutter  (chipped),  a  pestle,  a  mortar,  a  moccasin- 
last,  a  cup-stone  with  cavities  on  both  sides,  3  unfinished  ceremoDtftl 
weapons,  i  small  stone  scnlptares,  a  stone  ball,  and  a  hematite  paint- 
stone.    A  number  of  the  axes  show  the  oblique  groove  often  character* 
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iziDg  PeDiisjIvanlan  speciuieiis  of  tliis  kind.  Tbe  moccasin-last  is  a  re- 
markable specimCD — a  uatnrul  formation  modified  by  pecking. 

8.  T.  Walker,  Milton,  Santa  Rosa  County,  Florida. — ^Two  arrow-heads, 
2  foesil  oysters,  and  3  fi-agmeiits  of  fossil  bones  Avm  a  clny  bluff  at  the 
bead  of  Tampa  Bay,  Fla. 

W.  W.  Evans,  New  Rochslle,  Westchester  County,  New  Yorlc, — CoUec- 
tioD  of  Femvian  relics :  a  bronze  mace-head  (star-shaped),  a  bronze 
spoon  witii  ornamentedbandle,  4  bronze  figures  (human), a  small  group 
of3flgnreB  (human),  one  of  bronze  and  two  of  gold,  and  2  silver  figures 
(bninaD).  lu  addition,  a  small  terra-cotta  h^ad  &om  tbe  Isthmas  of 
Tebnantepec,  Mexico. 

Eugene  A,  Smith,  Tuscaloosa,  ^la.— Casts  of  an  animal -shaped  pipe  and 
ao  engraved  stone  plate,  from  Hale  County,  and  of  a  scraper-like  imple- 
ment, from  Tuscaloosa  County,  Alabama.  The  orighials,  on  exbibitioo 
at  tbe  University  of  Alabama,  were  loaned,  with  other  specimens, 
throngh  the  agency  of  Mr.  Smith,  and  tbe  casts  made  in  the  National 
Mnseum,  The  material  of  the  pipe  is  pale-gray  limestone,  and  that  of 
tbeengraved  plate,  gray  sandstone  with  particles  of  mica.  The  acraper- 
lite  implement  is  also  composed  of  gray  sandstone  with  mica. 

Frank  Bums,  Blountville,  Blount  County,  Alabama. — Collections  re- 
ceived during  the  past  year:  A  large  stone  mortar,  found  50  years  ago 
in  a  creek,  5  miles  from  Blount's  Springs,  Blount  County,  Alabama. 
Collection  from  Blount  and  Winston  Connties,  Alabama :  Arrow  and 
spear- heads, celts,  grooved  nxe8,hammeT-stoucB,  discoidal  stones,  a  paint- 
mortar,  paint-stones,  a  hematite  sinker,  fragments  of  potstone  vessels, 
and  of  pottery,  a  silver  ornament  (perhaps  Spanish),  and  bumao  and 
animal  bones.  Collation  (surface-finds)  from  Bloant  and  Colbert  Coun- 
ties, Alabama :  Lcaf-shajied  implements,  perforators,  arrow  and  si>ear- 
heads,  hammer-stones,  chipped  and  polished  celts,  pestles,  a  stoue  bead, 
a  bone  implement,  fragments  of  potstone  vessels  and  of  pottery.  Col- 
lection from  Colbert,  Lauderdale,  Saint  Clair,  and  Blonnt  Counties, 
Abibsma:  Kude  and  leaf-shaped  implements,  trimmed  flakes,  cutting 
tools ;  arrow  and  spear-heads,  a  muUer,  2  boat-shaped  objects,  2  polished 
c«It8,  and  2  large  stone  mortars;  a  handled  clay  vesEel,  from  a  mound 
on  the  banks  of  the  Tennessee  Eiver,  near  Florence,  Lauderdale  County, 
tnd  fragments-of  large  wooden  troughs,  from  a  cave  in  Blount  County, 
locally  known  as  the  Crump  Cave.  Concerning  this  cave,  I  copy  the  fol- 
lowing statements  from  a  communication  by  Mr.  Burns :  "  When  the 
carp  was  first  discovered  (in  1840)  there  were  8  or  10  of  those  troughs, 
bnt  now  they  are  all  more  or  less  split  or  injured,  except  this  one.  It 
is  about  7J  feet  long,  10  or  20  inches  wide,  and  6  or  7  inches  deep.  It 
has  been  hollowed  out  by  the  use  of  fire,  and  stone  or  copper  chisels, 
one  of  the  latter  having  been  found  with  the  troughs  when  the  cave 
was  first  examined.  There  were  also  foun%  12  or  15  skulls  and  a  large 
DDDtber  of  other  bones;  6  small  wooden  bowls,  tolerably  well  polished, 
5or  C  woodcD  trays,  somewhat  like  a  modern  bread-tray,  bnt  very  rough 
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aod  nDpoliahed;  a  amall  copper  bstcbet,  a  copper  chisel  5  inclie:^  long, 
20  copper  ornameiita,  6  or  7  large  abelle,  some  of  which  are  said  to  hold 
a  gallon  of  water;  Bome  ahell  dtHca  or  heads,  and  pieces  of  bark  or  caue- 
mattiDg,  6  iDches  sqnare,  but  veiy  much  decayed.  Scattered  among  the 
hones  were  eboat  200  pounds  of  very  fine  lead  ore.  The  troughs  did  not 
contain  any  bones,  bnt  some  of  the  lead  ore  was  iu  one  of  tiiem.  The 
ornaments  mentioned  were  of  native  copper  and  perhaps  beaten  out  with 
stouc  hammers,  as  the  workmanship  was  very  rude.  The  chisel  aud 
one  of  the  ornaments  are  now  at  the  residenoe  of  the  late  Bev.  William 
Cnunp,  in  this  coont^'." 

WiUiam  PengeUy,  Tttrguay,  England, — Collection  of  bones,  teeth,  &c., 
fhMD  Kenfs  Cavern,  near  Torqaay;  23  ILnjls  &om  the  cav&earth  or 
hyenine  deposit,  and  7  from  the  breccia  or  ursine  deposit,  the  oldest  in 
the  cavern ;  in  all,  1,270  spedmens.  It  is  to  be  regretted  that  Mr.  Peu- 
gelly  has  sent  the  bones  nndetfrmined.  They  were  for  the  present 
placed  on  ezhihitioD  according  to  the  layers  in  nfhich  they  occurred. 

X.  Belding,  BtookUm,  San  Joaquin  Countu,  Caiybrnia. — Collection  from 
the  neighborheod  of  La  Paz,  Lower  California:  Arrow  and  spear-heads 
(some  vei7  fine),  and  a  hnman  skull  and  10  bones.  I  take  &om  the 
letterof  Mr.  Belding  the  following:  "The  skuU  and  bones  (which  are 
probably  those  of  the  ancient  Pericdes)  were  dog  out  of  coarse,  dry, 
granite  sand  in  a  cave,  or  overhanging  rock,  at  a  raouho  called  Zorillo, 
20  miles  north  of  Cape  Saint  Lucas.  They  were  neatly  wrapped  in 
cloth  made  from  the  fibre  of  the  agave — three-ply  cord,  made  as  sailors 
plait  sennit." 

B.  F.  Emeric,  Qvaymatf  State  of  Sonora,  Mexico. — Two  celtshapeil 
implements,  2  shutUe-shaped  objects,  an  ornamented  reel  (t),  carved  fh)m 
slate,  and  an  amulet  of  ^abaster  (animal-shaped),  found  6}  feet  under 
loose  rock  and  on  the  original  surl^ce.  The  Indians  here  do  not  know 
anything  concerning  tiie  relies,  aud  there  are  no  signs  of  a  monud 
where  they  were  found. 

Bev.  Samuel  Lochcood,  Freehold^  Monvwuik  County^  New  Jerstji, — A 
cast  of  a  human  head  carved  in  stone.  The  original,  found  within  a  mile 
of  the  shore  of  Baritan  Bay,  Monmouth  County,  N".  J.,  was  loaned  by 
Mr.  Lockwood  for  the  purpose  of  making  a  cast  at  the  National  Museum. 
For  a  detailed  account  see  "American  Xatnralist,"  October  1882,  p.  799. 

A.  Fairhvrst,  Lenngton,  Ky. — Collection  lirom  Enoz  County,  Indiana, 
and  from  Clark  and  Bourbon  Counties,  Kentucky :  Arrow  and  spear- 
heads, hammer-stones,  polished  celts,  grooved  axes,  a  pierced  tablet^ 
and  a  ceremonial  wfapon.    Mostly  very  good  specimens. 

John  E.  Younglove,  Bowling  Green,  Warren  Cotmty,  Kentucky. — Col* 
lection  fh>m  the  vicinity  of  Bowling  Green :  Leaf-shap>ed  implements,  a 
cutting  tool,  a  notched  scraper,  n  perforator,  arrow  and  spear-beads,  and 
small  pierced  shell  discs. 

Robert Ridgicayy  U.  S.  National  Mmevm. — Small  collection  tmm  Wheat- 
land, Euoz  County,  Indiana:  Flukes,  rude  and  leaf-shaped  implements, 
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arrow-heads,  a  spear -head,  and  ftflKments  of  ]>otter}'.  The  spear-bead 
meuiioned  is  of  exquisite  workmanship,  being  strongly  barbed  and 
having  very  tiiin  edges;  length,  4  inches. 

IS.  W.  Qreer,  UddyviUe,  Lyon  County,  Kentuciy. — Collection  from  dif- 
ferent localities  iu  Eentncky  and  Tennessee :  Large  flint  implements, 
cbipt>ed  celts  and  chisels  with  polished  cutting  edges,  catting  tools, 
scrapers,  perforatore,  arrow  and  spear-heads,  hammer-stones,  sinkers, 
discoidal  stones  (a  very  fine  specimen  &om  a  mound  in  Tennessee],  mai- 
lers, gftming  discs,  stone  beads,  paint-stones,  a  small  stone,carving  (ha- 
man  face),  animal  teeth  (one  notched),  clay  vessels  and  bandies  of  sach 
in  the  form  of  birds,  &c.  Owing  to  a  pressure  of  other  work  Mr.  Qreer 
was  unable  to  copy  ftom  his  note  book  the  localities  where  the  speci- 
mens were  found,  except  in  a  general  way,  bat  will  send  a  full  report 
later. 

Dr.  Q.  H.  Taylor,  McMle,  Ala. — Collection  f^m  shell-heaps  near  Mo- 
bile:,Fragment  of  a  large  chipped  celt,  and  handles  of  clay  vessels  in 
the  fonn  of  bird-heads,  Sm. 

C.  C.  Nuttinff,  V.  8.  National  Muteum. — Collection  ftora  Cmetepeo  ■ 
Island,  Lake  of  Nicaragua:  Bound  and  shoe-shaped  bnrial  nms,  small 
vessels  of  varioas  shapes,  some  painted  and  others  ornamented  with 
incised  lines  or  with  figures  in  relief,  toy  vessels  found  in  burial  urns, 
clay  sinkers,  legs  of  tripod  vases,  mde  stone  carving  (human  bead),  flint 
flakes,  an  arrow-bead,  a  shell  implement,  and  a  nnmber  of  fragments 
of  humoQ  skulla  and  bones.  Also  a  targe  stone  figure  (human),  to  be 
described  in  Hr.  Kutting's  report.  The  clay  vessels  arrived  in  a  very 
fragmentary  stAte,  especially  tiie  large  ones,  hnt  they  have  partly  been 
restored.    Among  the  panted  vessels  are  some  very  flue  specimens. 

Jotf  Zekdon,  Coata  Siea. — A  stone  carving  (human  head),  a  stone 
flgore  (aoimal-Bhaped),  a  small  metate,  a  pestle,  and  10  clay  vessels, 
tome  painted,  others  ornamented  with  raised  fignres.  There  is  no  state- 
ment concerning  the  localities  where  the  specimens  were  fonnd,  although 
(with  the  exception  of  one  ve^l,  which  is  undoubtedly  of  Peruvian 
origin]  tbey  do  not  differ  in  character  from  other  Costa  Eican  objects 
sent  by  Mr.  Zeledon  last  year. 

Samiul  Johngon,  Parkerabttrg,  Wood  County,  We«t  Virginia. — Eight 
iTTOR-heads  found  in  the  vicinity  of  Parkersburg.  Very  good  speci- 
mens. 

Emat  E.  T.  iSrton,  J>e  Winton  Farm,  Carberry,  Manitoba,  Canada. — 
Two  grooved  manls  and  27  chips  of  chalcedony,  jasper,  &&,  found  on 
Big  Plain,  Carberry,  Manitoba.  Also  2  arrow-heads  from  Gait,  Wat^- 
k»  County,  Ontario,  Canada.    The  mauls  are  very  good  specimens. 

Minor  0.  Edth,  Limon,  Oosta  Rica. — Twelve  large  sculptures  repre- 
senting men  and  animals,  and  3  small  fragments.  From  Dos  yovillos, 
on  the  line  of  tlie  Costa  Bica  Kailroad,  abont  49  miles  &om  the  coast. 
A,  valuable  addition  to  the  coUection  ot  antiquities  from  Costa  Bica. 
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Dr.  J.  F.  Brdtuford,  U.  8.  Navy. — Two  small  stone  sculptares  (hamao) 
from  the  Facuare  Cut,  Limon  Railroad,  Costa  Bica. 

Capt.  A,  Briand,  Havre,  France. — A  liammer-stODe  aud  16  flint  scra- 
pers (neollUiic),  from  Elbeuf,  Department  of  Seine- iDf^rieore,  France. 

James  Harrington,  Tampico,  Meafico. — Two  stone  sculptares  in  hnmau 
shape.  * 

A.  B.  Beckf  LiHti,*Lancaster  County,  PenMylvania. — A  carved  stone 
pipe  (obscene).  Said  to  have  been  brought  from  South  America,  but 
probably  of  Northwest  Coast  origin. 

J.  A.  D.  Stephenson,  Stateaville,  IredeU  County,  North  Carolina. — ^A 
scraper  and  96  arrow-heads,  from  a  deposit  in  Alexander  Coanty,  North 
Carolina.  I  take  from  Mr.  Stephenson's  letter  the  following  state- 
ments: "This deposit  was  found  recently  by  some  quarrymen  near  the 
Catawba  River,  in  the  southeast  comer  of  Alexander  Coanty,  buried  in 
the  soil  against  the  side  of  a  large  rock.  I  know  of  no  locality  nearer 
than  TO  miles  £rom  which  the  material  composing  the  specimens  could 
have  been  ebtained." 

Fl.  Stanley  Gary,  Baltimore,  Md. — A  ceremonial  weapon,  firom  Elk 
Bidge,  Howard  County,  Maryland. 

J.  B.  Aldrich,  Memphis,  Tenn. — A  New  Zealand  war-clob  (mery), 
taken  from  a  moand  in  Bent  Connty,  Colorado.  Original  loaned,  and 
cast  made  in  the  National  Museum.  This  specimen  is  identical  ia  mate- 
rial and  shape  with  a  New  Zealand  war-club  in  the  collection  of  the 
National  Muaenm,  and  beloogs  to  the  class  of  so-called  "  intrusive 
relics,"  sometimes  found  in  this  country. 

Trocadero  Museum,  Parvi,  France. — Collection  of  large  casts  taken  by 
M.  D4sir6  Charnay  from  scniptures  in  Mexico  and  Central  America. 
The  importance  of  this  collection  can  hardly  be  overrated.  Toe  casta, 
entered  under  r>7  heads,  flU  a  large  hall  in  the  National  Mnsenm,  and 
embrace  the  important  bas-reliefs  and  glypfaic  inscriptions  described 
and  figured  by  Del  Bio,  Dupaix,  Waldeck,  Stephens,  and  otJier  explor- 
ers. They  ofi'or  to  the  investigator  facilities  for  stndy  which  otherwise 
could  only  have  been  pursiied  in  the  far-distant  regions  of  this  conti- 
nent, where  the  traces  of  a  higher  aboriginal  civilization  aro  found. 
The  casts  are  the  duplicates  of  those  exhibited  in  the  Trocadero  Ma* 
seum  at  Paris,  the  visible  tokens  of  Mr.  Lorillard's  monificence. 

J.  C.  Howell,  V.  8.  Navy, — A  tombstone  from  the  plains  of  Troy. 

Charles  J.  Turner,  Brunsicick,  Chariton  County,  Missouri. — Collection 
f^m  Chariton,  Linn,  Saline,  Boone,  and  Howard  Counties,  Missouri. 
An  arrow-head  with  strongly  jagged  edges,  stone  sinkers  (some  of 
hematite),  hematite  celts  and  axes,  a  polished  cutter,  a  sickle-shaped 
natural  formation,  prepared  for  cutting  purposes,  a  grooved  double- 
pointed  head  of  a  war-club,  carved  pipes,  ceremonial  objects,  a  shallow 
stone  dish,  a  stone  ring  with  incised  lines,  a  rubbing  stone,  a  large 
grooved  adze-head,  a  large  stone  slab  with  foot-shaped  depi«eBion  and 
oap-formed  cavities  placed  around  it,  natural  formations  (clay  iron  ore), 
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prepsjed  to  serve  as  receptacles,  aud  a  copper  axe.  This  is  one  ot  the 
best  collectioDS  ever  acquired  by  the  National  Musenm. 

J.  E.  Adoox,  Benton,  Saline  County,  Arkanaas. — Collection  from  Saline 
County :  Bnde  implements,  cutting  tools,  scrapers,  perforators,  arrow 
and  spear-heads,  a  hamtner-stoDe,  celts,  notched  and  grooved  axes,  and 
s  mnller. 

C.  L,  MeEay  (deeeated). — Collection  from  Alaska :  Six  catters  (slate), 
t  spear-heads,  4  chipped  celts,  a  chisel  (t ),  2  adzes  (one  very  flue),  a  piece 
of  worked  argilUte,  2  oval  pebbles,  one  with  polished  cavity,  an  un- 
Sotsbed  bone  socket  for  harpoon-head,  and  '-i  cluy  vessels. 

J. F.  Kummer/eld,  Long  Orone,  Scott  County,  Iowa. — A  grooved  axe 
(vciy  fine),  from  Pottawattamie  County,  Iowa. 

C.  T.  Wiltheisa,  Ptqva,  Miami  County,  Ohio. — Cast  of  an  animal- 
sbaped  pipe.  The  original  was  found  3  miles  from  Piqua,  near  the 
Uiami  River,  having  been  washed  out  by  high  water.  Material,  pale- 
gray  limestone. 

6.  B.  Fraxar,  Mount  Auburn,  Middlesex  County,  Massaehuseita. — Col- 
lections from  shell-heaps  at  Old  Enterprise,  Mellonville,  Lake  Munroe, 
Lake  Harney,  and  Spear's  Landing,  Saiut  John's  Elver,  Florida:  33 
Bbelj  adzes,  14  fragments  of  shell  adzfs,  a  shell  chisel  or  gouge,  a  shell 
sinker,  a  shell  bead,  23  fragments  Of  pottery,  3  fragments  of  potstone 
ressels,  a  grinding-stone,  2  worked  prongs  of  antlers,  3  bears'  teeth,  and 
a  small  piece  of  galena. 

EriKit  C.  Brotcn^  Warren,  Jo  Daviess  County,  Iltinois. — Collection  from 
moands  and  tbeir  vicinity  in  Jo  Daviess  County :  a  large  digging-tool, 
leaf-sbaped  implements,  scrapers,  perforaters,  arrow-  and  spear-heads, 
polished  celts,  grooved  axes,  a  pierced  stone  object  of  unknown  use,  a 
tngmeat  of  a  ])Iatform-pipe,  and  firagments  of  pottery.  I  take  from 
Hr.  Brown's  letter  the  following:  "The  mounds  are  situated  ou  a  bluff 
abontJOO  feet  high.  So  far  as  opened  they  appear  to  be  sepnichral, 
the  bodies  lying  with  the  heads  to  the  south.  They  were  all  encased  in 
TreatOD  limestone  slabs  of  about  8  inches  in  thickness  aud  from  2  to  5 
feet  loDE.    Belies  are  very  rare.** 

W.  C.  Brown,  Liverpool,  Perry  County,  Fenntylvania. — Collection  from 
Perry  County:  Rude  chipped  implements,  arrow-heads,  rude  celts,  1 
pestle,  notched  sinkers,  and  fragments  of  pottery. 

0.  W.Emriek,  Ifortkumherland,  Nortkumberland  Coanry,Pennsylvania. 
—Collection  from  Northumberland  County :  Flakes,  rnde  and  leaf-shaped 
implementis,  scrapers,  perforaters,  cutting  tools,  arrow-heads,  rude  celts, 
an  unfinished  grooved  axe,  rude  grooved  axes,  pestles,  notched  sinkers, 
fragments  of  ceremonial  weapons,  and  a  carved  stone  pipe.  The  pestles 
md  grooved  axes  are  goo<l  examples  of  aboriginal  methods  in  working 
none,  being  natural  formations  somewhat  approaching  in  shape  the  im- 
pkmeot  desired,  modified  by  flaking  and  pecking. 


sdbvGoo^^lc 


REPOET   ON   NATIONAL   MDSEtTM. 


DEPARTMENT  OF  MAMMALS. 

FkedeEICK  W-.Tetje,  Curator. 

AecesaUms, 

The  accessions  of  tbe  Department  of  Mammals  daring  the  past  year 
were  nnmerons,  varied,  aud  important.  The  number  of  specimens  re- 
ceived from  the  collectors  of  the  Smithsonian  Institation  and  those  of 
other  Departments  of  the  Government,  and  by  gift,  purchase,  and  ex- 
change, amounts  to  no  less  than  365.  The  numerical  relations  of  tbe 
accessions  fixim  each  of  these  sonrces  are  indicated  in  the  snbjoined 
table: 

TabU  0/  OMewliMM  in  1B83. 
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It  appears  fh>m  this  table  that  more  than  two-fifths  of  the  entire 
number  of  specimens  received  were  obtained  from  the  collectors  em- 
ployed by  tbe  Smithsonian  Institation,  somewhat  less  than  half  that 
proportion  by  gift  and  exchange,  respectively,  and  a  still  smaller  number 
from  collectors  of  the  various  departments  of  tbe  Government  The 
accessions  from  tbe  latter  source,  however,  are  of  high  value. 

Tbe  inflax  of  important  specimens  of  aquatic  mammals  during  the 
past  year  was  remarkable.  The  recently  perfected  arrangement  be- 
tween the  United  States  Life-saving  Service  aod  the  Smithsonian  Insti- 
tution, tor  the  telegraphic  announcement  of  the  stranding  of  large  aquatic 
animals,  the  activity  of  the  friends  of  the  Museum  at  various  points  on 
the  coast,  and  the  explorations  of  Dr.  Leonhanl  Stojneger  in  the  Com. 
mander  Islands,  have  all  conspired  to  cause  tbe  accumulation  of  an 
exceedingly  interesting  series  of  cetaceans,  tbe  majority  of  which  are 
new  to  tbe  collections,  some  additions  to  the  fauna,  and  some  apparently 
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new  to  ecieoce.  The  speoimeDS  of  Ziphioid  and  Physeterine  vbales 
are  especially  vorthy  of  attention. 

la  April  a  specimen  of  an  apparently  new  species  of  Kogia,  which 
has  been  provisionally  called  K,  Ooodei,  was  received  &om  the  life-saving 
station  at  Spring  Lake,  B'ew  Jersey.  In  October  the  curator  assisted 
in  making  a  cast  and  aecnring  the  skeleton  of  a  specimen  of  Ziphiu» 
tmviroatrit,  stranded  near  the  life-saving  station  at  Bamegat  City,  N.  J. 
Both  these  specimens  are  the  first  of  their 'kind  reported  from  the  north- 
western Atlantic.  Among  the  specimens  collected  by  Dr.  Leonhard 
St^neger  io  Bering  Island  are  the  skulls  of  two  ziphioid  whales,  which 
have  been  described  by  that  gentleman  onder  the  names  of  Strardiue 
Boirdii  and  Ziphiut  Orebnitzkii,  and  are,  so  far  as  I  am  aware,  the. 
first  nphiotds  from  the  northern  Pacific.  In  Angnst  a  large  number  of 
sperm-whale  bone8%ras  received  from  Cape  Canaveral,  Florida,  wheiea 
small  school  of  individuals  of  different  ages  stranded  ii)  the  fall  of  1882. 
Ur.  Almont  Barnes,  United  States  consul  in  Yeneznela,  transmitted 
from  Messrs.  Fairup  and  Gorsira,  a  collection  of  bones  of  killer  whales, 
Orea  sp.,  from  the  Aves  Islands.  It  wilt  be  au  interesting  task  to  clear 
up  the  history  of  these  remains,  which  are  represented  as  occurring  in 
great  qoantities  on  the  islands  referred  to.  In  July  the  skeleton  and  fine 
set  of  whalebone  of  a  Lesser  Eorqnal,  Btd^gnoptera  rogtrala,  stranded  at 
Monomoy  Point,  Cape  Cod,  were  received  from  Mr.  William  Btoomer. 

Other  interesting  cetaceans,  including  specimens  of  Phoccena  oommu- 
nu,  Pkoctena  lineata,  Delphinus  delpkia,  and  a  dolphin,  apparently  new, 
and  which  was  provisionally  named  Turaiopa  »ubrid&tts,'  were  received 
and  are  recorded  in  the  list  of  accessions. 

Some  important  sirenians  have  also  been  received.  The  Linnean 
Society  of  New  South  Wales,  throngh  Dr.  Hacleay,  presented  a  speci- 
m^i  of  the  Dngong  of  Aostralian  waters,  Ealieore  dttgong,  a  species 
which  was  wanting  in  the  collections.  By  exchange  with  the  .British 
Maseam  the  Institution  obtained  a  skin  and  skeleton  of  the  African 
manatee,  Trieheehiu  senegaUtuia.  These,  with  the  specimens  of  Ameri- 
oui  manatees  received  daring  the  last  and  previous  years,  complete  the 
collection  of  sirenians,  which  now  includes  every  existing  species. 

The  Hoaeom  is  indebted  mainly  to  Dr.  C.  Hart  Merriam  and  Dr.  Phil- 
lipe  Poey,  of  Havana,  for  the  majority  of  the  important  additions  to  the 
collections  of  seals  received  in  1883.  Through  Dr.  Foey's  disinterested 
action  the  Institution  was  enabled  to  purchase  for  the  Museum  a  mounted 
■kin  Hid  skull  of  the  rare  West  India  seal,  Monackus  tropiisalis,  which, 
with  the  exception  of  a  skin  now  or  antil  recently  existing  in  the  British 
Mosenin,  is  tbe  only  specimen  in  any  scientific  collection  in  the  world. 

The  seals  obtained  by  Dr.  Merriam  dnring  his  expedition  to  Labrador, 
altbongh  not  rare  species,  are  very  important,  in  that  they  exhibit  the 
ebaoges  incident  apon  growth  and  the  differences  of  males  and  females 
of  the  same  species.    The  species  iaclnded  in  the  collection  are  Pkoca 
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granlandica,  Cyatophora  cristata,  and  Erignatkvs  barbatua,  The  epeci- 
men  of  O.  erUtata,  motmted  according  to  the  observations  of  Dr.  Mer- 
riam,  presents  a  strong  contrast  to  the  neual  repreeeutations  of  this 
species,  at  least  so  far  as  the  form  and  position  of  the  "  bladder"  is  con- 
cerned. In  addition  to  these  specimens  the  department  received  from 
Mr.  A.  G.  Brown  a  fine  specimen  of  a  yoang  Galifornian  sea-elephaot, 
Maerorhinus  anguatirostris,  which  was  one  of  several  brought  alive  from 
Oalifomia  for  exhibition  in  Philadelphia,  The  collection  of  pinnipeds 
is  now  in  excellent  condition,  but  good  skins  of  the  Atlantic  and  Pacific 
walruses  and  most  of  the  St«norhyncine  seals  are  still  wanting. 

Among  the  iodigenons  terrestrial  mammals,  the  most  interesting  speci- 
men received  in  1883,  was  a  black-footed  ferret,  Putorina  nigripea. 
This  species,  which  could  not  he  obtained  by  Professor  Balrd  when  en- 
gaged upon  his  monograph  of  Xorth  American  mammals,  is  at  present 
represented  in  the  collection  by  several  skulls,  and  by  at  least  eight 
akins,  two  of  which  were  rceived  in  1S83. 

Of  the  accessions  of  exotic  mammals  the  collections  of  Mr.  F.  L, 
Joay  in  Japan,  and  from  the  museum  of  Kurrachee,  India,  rank  first 
in  interesl.  Mr.  Jouy'a  collection  includes  36  specimens  of  Japanese 
mammals,  all  of  which  were  previously  unrepresented  in  the  Masenm. 
From  the  Kurrachee  Museum  were  received  36  specimens  of  Indian 
mammals,  nearly  all  of  whioh  are  also  new  to  our  collections. 

Adminiatrative  worJc. 

Muaeum  regiatera. — The  nomber  of  entries  made  in  the  two  registers, 
at  present  in  nse  in  the  department,  is  as  follows: 

Entries  in  the  register  of  skins  in  1883 349 

Bntries  in  the  register  of  hones  in  1883 198 

Total 547 

Whole  number  of  entries  in  the  register  of  skins 14,003 

Whole  number  of  entries  in  the  register  of  bones 31,075 

Total 35,078 

The  number  of  entries  in  these  catalogues  during  the  past  two  years 
has  considerably  exceeded  the  nnmber  of  specimens  received  during 
that  period,  since  an  effort  has  been  made  to  record  the  specimens  which 
have  accumulated  in  the  storerooms  of  the  Museum.  At  present  the 
number  of  unentered  specimens  is  very  small,  and  will  probably  be  re- 
duced to  zero  before  the  close  of  this  year.  With  some  exceptions  all 
the  accessions  of  1883  were  recorded  within  a  few  days  after  receipt, 
and  it  is  understood  that  this  work  shall  take  precedence  over  all  other. 
The  records  of  distributions  made  in  past  years  have  been  examined, 
and  the  names  aud  addresses  of  the  recipients  of  specimens  copied  into 
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the  registers  opposite  the  original  records  of  the  same.  Befereoce  to 
the  registetB,  therefore,  revefds  not  only  what  specitnens  are  actaally 
in  the  collection,  bnt  also  the  disposition  of  those  distribnted. 

It  was  possible  daring  the  sammer  of  1883  to  have  the  work  of  copy- 
ing th«  original  registers  taken  in  hand.  Up  to  this  time  three  toI- 
omes  of  the  register  of  skins  have  been  copied,  and  the  originals  ftted 
with  the  registrar.  It  seems  very  desirable  that  this  work  shoold  con- 
tinne.  The  original  records  date  back  to  the  foundation  of  the  Ma- 
aemn,  and  contain  a  vast  amount  of  information  relative  to  the  collec- 
tions, which,  as  is  well  known,  have  formed  the  basis  of  the  principal 
monographic  works  upon  mammals  pnblished  in  this  coautry  daring  tha 
last  half  centnry. 

Card  eataloguea, — The  preliminary  card  catalogue  of  skins,  monnted 
and  anmounted,  has  been  copied  upon  the  printed  cards  provided  for 
the  purpose.  The  arrangement  is,  as  before,  an  alphabetical  one  by 
genera.  The  work  of  checking  the  specimens  actnally  in  the  collections 
upon  the  preliminary  catalogue  of  bones  has  not  yet  been  completed* 
and  the  permanent  copy  of  that  record  has  not  been  made. 

Work  upon  the  collections. 

The  otteoloffieal  coUwtton.— ;Early  in  the  year  the  entire  collection  of 
bones,  with  the  exception  of  the  mounted  skeletons,  was  removed  from 
the  gallery  of  the  lower  hall  of  the  Smithsonian  building  to  the  cast- 
south  range  of  the  Mnsenm.  The  mass  of  material  in  storage  was  also 
removed  to  the  same  range.  Here  the  specimens  were  aB8ort«d  and 
afterwards  arranged  by  orders  upon  the  temporary  shelves  in  the 
aoatheaat  court.  Each  specimen  was  checked  in  the  registers  to  show 
its  presence  in  the  collection  and  its  identification  made  snre.  Tbi» 
wwk  occnpied  nearly  nine  months.  When  completed,  the  specimens 
were  once  more  removed  to  the  east-sonth  range,  and  arranged  in  tabl& 
eases  by  orders  and  families.  The  shelves  behind  the  new  wall-case  ia 
that  range  were  also  filled  with  specimens,  principally  of  the  mminants 
and  larger  cetaceans.  A  collection  of  sknlls  of  rodents,  insectivores,  and 
bsta,  oonBisting  largely  of  type  specimens,  very  valuable  for  stndy,  has 
been  placed  temporarily  upon  the  south  balcony.  A  small  number  of 
boxes,  containing  duplicate  specimens  of  cetacean  skulls  aud  the  like^ 
have  been  temporarily  stored. 

As  intimated  above,  a  large  exhibition  case  has  been  bnilt  upon  the 
Dortli  side  of  the  east-south  range.  In  this  case  it  is  intended  to  display 
the  mounted  skeletons  of  the  larger  species  of  mammals.  A  few  species 
however  such  as  the  giraffe,  elk,  etc,  wiU  be  arranged  upon  a  raised 
base  on  sonth  side  of  the  range.  For  reception  of  the  smaller  skeletons 
it  is  proposed  that  special  cases  shall  be  designed, 

TheooUeetion  o/ilcina. — The  entire  collection  of  anmounted  skins,  with 
the  exception  of  a  series  of  rodents,  was  treated  with  preservatives  dnr- 
ing  the  sammer.    The  larger  skins,  such  as  those  of  bears,  seals,  romL- 
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oaots,  and  the  like,  were  placed  in  an  arsenic  batb,  and  afterwards  dried. 
They  are  thoB  rendered  secure  from  the  attacks  of  moths.  It  was 
thought  UBdesirable  to  apply  this  preservative  to  the  smaller  species, 
which  are  mach  handled,  and  they  were,  therefore,  treated  with  a  com- 
pound of  benzine  and  other  iojp^dients,  and  dried.  By  this  method 
tiie  skins  are  entirely  freed  from  vermin,  but  are  not  rendered  abso- 
lutely secore  from  fresh  attacks.  Against  these,  the  vigilance  of  the 
Curator  alone  will  avail. 

The  skins  referred  to  are  at  present  stored  in  seven  table  cases  in  the 
south  ezhikitioD  hall,  and  in  eight  large  storage  boxes,  four  quarter- 
unit  cases,  and  twelve  small  tin  herbarium  cases,  upon  the  south  bal- 
cony. Late  in  the  year  the  work  of  attaching  pasteboard  labels  to  the 
specimens  was  begun,  and  is  not  yet  completed.  These  labels  are  in- 
tended to  contain  the  name  of  the  species,  the  name  of  the  donor,  and 
the  locality,  thus  supplementing  the  metallic  numbers  hitherto  in  use. 
The  work  of  separating  the  collection  into  duplicate,  reserve,  and  exhi- 
bition series  cannot  conveniently  be  commenced  until  this  task  is  com- 
pleted. 

The  exhibition  series  is  displayed  in  two  large  wall  cases  and  twenty- 
one  other  cases,  and  upon  two  large  terraced  bases,  in  the  south  ball. 
Case-labels  have  been  provided  for  nearly  the  entire  series,  and  farther 
experiments  have  been  made  In  species-labels. 

Twenty-five  skins  have  been  submitted  to  the  taxidermist  during  the 
year  for  mounting.  Of  these,  20  specimens  have  been  completed.  In 
addition  6  specimens  have  been  remounted  and  6  repaired.  Most  prom- 
inent among  the  new  specimens  is  a  group  of  5  orangs  of  different  ages 
ages  and  both  sexes.  It  is  a  very  accurate  and  praiseworthy  work, 
Iwtb  as  regards  the  mounting  of  the  specimens  themselves  and  the  ar- 
rangement of  the  foliage  and  other  accessories.  The  group  occupies  a 
specially-made  ash  case  12  feet  long,  7  feet  wide,  and  11  feet  high. 

The  seals  added  to  the  exhibition-series  are  principally  those  received 
from  Dr.  C.  Hart  Merriam  during  the  year.  The  adult  crested  seal, 
no.  13,712,  is  especially  worthy  of  attention  as  representing  a  more  ac- 
curate imitation  of  the  shape  of  this  species  in  life  than  has  hitherto 
been  obtained. 

The  colteetion  of  otuta. — The  collection  of  cetacean  casts  has  been  ma- 
terially added  to.  The  most  important  accessions  are  the  casta  of  Kogia 
Goodei  and  Ziphius  cavirostrU,  the  former  showing  the  entire  exterior 
of  the  animal  and  the  latter  of  half  the  same.  The  oomplete  list  of 
casts  made  in  1883  is  as  follows:  Kogia  Ooodei,  Ziphiua  eaftirottris,  Tur- 
MOpa  tursio,  Tricheohus  trumatu$,  Maerorhinut  anguttirottrii,  OaniifamU- 
iaris  (pug-dog),  Phoeiena  lineata. 

Experiments  have  been  made  with  a  view  of  suspending  the  mtyority 
of  the  cetacean  casts  from  the  roof  in  the  south  hall,  lliese  casts  are 
very  light  in  weight  and  will  bring  no  strain  upon  the  roof,  while  their 
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appearance  vh«n  suspeoded  is  more  pleasing  to  tbe  eye  tban  when 
they  are  placed  npon  Bapports. 

The  aleokolie  collectwn. — The  alcoholic  coUection  is  cootained  iu  940 
bottles  and  13  tanks,  and  is  still  kept  in  a  small  room  in  tbe  sonth  tower. 
Tbe  collection  includes  abont  103  anatomical  speeimens,  properly  speak- 
ing, the  remainder  being  adnlt  animals,  foBti,  and  the  like,  preservetl 
whole.  It  is  doabtiUI  whether  it  woald  be  desirable  to  exhibit  any  of 
the  latter  in  bottles,  but  the  skins  cod  be  moanted  in  tbe  dry  way  quite 
as  readily  as  those  of  freah  animals.  The  collection  inclndes  a  great 
nomber  of  duplicates,  all  of  which  will  be  separated  before  the  close  of 
tbe  present  year. 

The  anatomical  specimens  are  in  excellent  condition  and  can  be  dia- 
played  with  advantage  in  the  exhibition  balls  when  suitable  cases  and 
jars  have  been  designed. 

DiMtrilmiitm  of  duplioatea. — The  number  of  distributions  during  tho 
year  18S3  was  8,  of  which  3  were  gratnitoos  distributions  and  tbe  re- 
mainder exchanges.  The  whole  unmber  of  specimens  distribnted  was 
14,  7  gratuitously,  and  the  remainder  in  exchange  for  other  specimens. 

A$nttaiue. — The  operations  of  the  department  were  carrietl  on  during 
tbe  lai^er  part  of  the  year  by  the  Gorator  and  two  copyists.  The  serv- 
ices of  the  osteological  preparator  were  also  received  in  connection  with 
the  re-arrangement  of  tbe  osteological  collection.  The  work  of  poison- 
ing the  collection  of  skins  was  performed  by  anotber  preparator  of  the 
Mnseom. 

Tbe  work  of  the  chief  taxidermist  Id  bailding  up  the  exhibition  se- 
ries bas^  already  been  referred  to. 

From  March  to  October  tbe  Curator  held  the  position  of  acting  assists 
ant  director,  and  was  unable  therefore  to  give  his  entire  attention'  to 
the  department.  His  duties  as  librarian  have  also  continued  during  the 
year.  In  December  be  secnred  permission  f^m  tbe  director  to  visit 
oertain  of  tbe  mnsenms  of  Europe  with  a  view  of  studying  their 
methods  of  preparation  and  installation. 

Work  in  retearoh. 

The  number  of  papers  and  notes  based  wholly  or  in  part  upon  the 
material  of  the  department,  published  in  1883,  was  eight.  Of  these  the 
curator  furnished  five.  Dr.  Leonhard  Stejneger  one,  Mr.  Charles  B'utt- 
ing  one.  Dr.  G.  E.  Dobson,  of  tbe  British  Museum,  one. 

The  woA  of  tbe  Curator  has  been  mainly  of  a  preliminary  character, 
and  be  has  directed  his  attention  especially  to  the  cetaceans  and  pinni- 
peds. Ao  annotated  catalogue  of  tbe  mammals  displayed  at  the  London 
Fisheries  Exhibition  was  prepared  at  the  request  of  the  Commissioner. 
Ae  papers  contributed  to  the  census  report  have  not  yet  been  pub- 
lished. The  papers  now  in  course  of  preparation  relate  to  the  ceta- 
ceans and  seals  recently  received,  and  to  a  comparative  study  of  » 
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large  series  of  skalls  of  two  other  species.  A  code  of  iDstractions  foi 
tbe  use  of  collectors  of  cetaceans  is  also  in  preparatioD. 

The  Curator  has  also  farnisbed  to  Sdence  a  series  of  abstracts  of  im- 
portaat  papers  upou  the  morphology  and  anatomy  of  mammals. 

Mr.  H.  L.  Todd  was  engaged  dnring  the  summer  in  making  a  number 
cf  drawings  to  accompany  a  code  of  instructions  to  collectors  of  ceta- 
«eans.  Twenty-six  species  were  drawn — 24  Avm  selected  illustratiouM, 
and  2  ftem  photographs  and  other  original  sources.  He  also  made  four 
drawings  of  the  Ribbon  seal,  Pkoca  fatciata,  to  accompany  a  paper 
now  iu  press  for  the  Proceedings  of  the  Museum. 

A  series  of  photographs  of  type  skulls  of  North  American  cetaceans 
-was  made  for  the  London  Fisheries  Exhibition,  and  the  set  was  after- 
"wards  extended  to  include  all  the  type  specimens  Id  tbe  Museum,  to- 
gether with  some  other  representative  species.  This  series  includes  the 
following  species :  Eogia  Ooodei,  Delphinapterus  catodon,  QloUocephalut 
Scammoni,  Delphinus  Batrdii,  Kogia  Floweri,  Leucorhamphus  borealia, 
Pkocana  vomertna,  TursiopB  erebennus,  D.  delphis^  8agmatiaa  amblodon, 
Jtelphintu  plagiodon,  and  some  others. 

Present  state  of  the  ooUection. 

Ifmmberofapeeimens. — As  intimated  above,  the  collection  has  not  yet 
been  separated  into  exhibition,duplicate,*aDdreserve8erie8.  Thennm- 
lier  of  specimens  iu  tbe  collection  at  the  end  of  1882,  and  the  additions 
in  1883,  are  shown  in  tbe  following  table: 

Number  of  mounted  and  unmounted  ekius  and  alcoholic  speci- 
mens in  1882 ., 4,660 

Number  received  in  J883 260 

TotalJanuary  1, 1884 4,920 

ITumber  of  mounted  and  unmounted  osteologicol  specimens  in 

1882 3, 635 

2Iumber  received  in  1883 105 

TotalJanoary  1, 1884 3,6«) 

3^umber  of  anatomical  specimens  in  1882 70 

!Number  received  in  1883 33 

TotalJannary  1,  1884 103 

The  number  of  specimens  of  mounted  skins  on  exhibition  on  Decem- 
1>er  31, 1883,  was  715.  This  number  will  probably  remain  approximately 
tiie  same  for  two  or  more  years,  since  the  condition  of  many  of  tbe 
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BpecimenB  now  on  exhibition  is  socb  that  it  will  be  necessary  to  replace 
them  by  others. 

Tbe  condition  of  the  collections  is  decidedly  better  than  when  laat 
reported  upon.  The  application  of  preservatives  to  the  series  of  skins, 
tbe  re-examination  of  the  osteological  collection,  and  all  of  the  other 
operations  referred  to  in  prevlons  parts  of  this  report,  have  had  a  most 
beoeficial  effect  npon  the  specimens.  As  has  been  already  stated,  tbe 
eihibitiou  series  of  monnted  skins  needs  renewing,  a  work  which  has 
already  been  begnu. 

Tbe  alcoholic  series  is  in  better  condition  than  hitherto,  bat  many  of 
the  specimens  cannot  be  introdaced  into  the  exhibition  series  on  account 
of  tbe  loss  of  fur  cansed  by  the  weakening  of  the  alcohol.  To  avoid 
this  (lifflcnlty  in  the  fatare  it  is  proposed  to  seal  the  bottles  with  parafflne. 

The  osteological  collection  does  not  deteriorate  by  neglect  so  rapidly 
u  the  other  series,  and  after  some  repairs  have  been  made,  will  be  in 
so  excellent  condition. 

The  living  mammals  exhibited  in  tbe  rotanda  (see  Beport,  1882,  p.  39) 
have  not  ikred  well.  The  Mexican  deer  and  the  two  specimens  of  the 
tofted  marmoset  have  died.  Tbe  spermophiles  escaped  ftt)m  their  cage 
in  the  night  and  for  a  long  time  conld  not  be  found.  At  length  two  of 
the  specimens  were  discovered  among  some  storage-boxes,  and  one  was 
recaptured  anhnrtj  the  other  was  hnrt  daring  the  moving  of  tbe  boxes, 
bat  revived  safflciently  to  escape  once  more,  and  has  not  since  been 
Keo.  The  owl  monkey  has  remained  in  good  condition.  A  prairie  dog 
and  sn  opossnm  have  been  added  to  th6  collection. 

Plans  and  reeomtMndatiotu, 

Dmdero/o. — The  collection  of  mammals  is  at  present  most  defident 
iu  African  species.  An  expedition  to  that  continent  conld  be  profitably 
made  for  no  other  purpose  than  the  collection  of  mammals.  Any  of 
the  great  namber  of  species  of  ruminants  which  abound  in  that  country, 
as  well  as  of  tnsectivores  and  bats,  woald  be  most  acceptable.  The 
nammals  of  Asia  and  Europe  are  also  represented  iu  tbe  collections  only 
hf  a  comparatively  small  number  of  specimens. 

Tbe  department  is  richest  in  tbe  species  inhabiting  Xorth,  Central, 
and  Sooth  Ajnerica.  Good  specimens  of  the  Atlantic  and  Pacific  wal- 
niHee,  however,  are  still  prominent  desiderata.  The  series  of  celaceana 
of  the  northern  Pacific  presents  many  gaps.  It  is  probable  that  a  com- 
plete skeleton  of  the  gray  whale,  Rkachanectea  glaueus,  does  not  exist  in 
any  collection,  thongh  the  species  is  apparently  somewhat  moreabundant 
than  previonsly.  More  skins  and  skeletons  of  the  American  manatees 
are  exceedingly  desirable,  in  order  that  it  may  be  definitely  determined 
whether  tbe  species  are  one,  two,  or  three  in  number.  Among  South 
American  mammals  more  specimens  of  the  monkeys,  bats,  and  small 
rodents  are  much  needed.  ^ 
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Plmu. — The  Curator  is  of  tbe  opinion  that  it  woald  be  best  to  arrange 
the  exhibition  aeries  npon  a  different  principle  from  that  at  present 
adopted  whereby  it  would  be  attempted  to  show  only  single  representa- 
tives of  the  varioDS  genera.  An  exception  should  be  made  in  tbe  case 
of  the  species  inhabiting  the  United  States,  all  of  which  should  be 
exhibited. 

The  namber  of  families  of  mammals  now  recognized  by  zoologists 
varies  fh>ni  86  to  136.  Estimating  the  number  of  genera  at  1,100,  if  each 
were  represented  in  the  exhibition  series  by  a  single  species  tlie  collec- 
tion woold  still  be  so  large  as  to  occupy  a  very  considerable  space. 
Such  an  arrangemeDt  would,  I  believe,  be  much  superior,  from  an  edu- 
cational point  of  view,  to  that  at  present  adopted. 

Species  not  represented  in  the  exhibition  series  coald  be  kept  in 
drawers  and  be  conveniently  examined  by  those  specially  interested  in 
any  branch  of  mammalogy.  This  view  is  in  no  way  original,  the  plan 
having  already  been  adopted  in  a  number  of  museums. 

It  is  proposed  to  substitate  for  the  exhibition  eases  now  in  use  others 
specially  designed  for  mammals  and  which  will  display  the  specimens 
to  better  advantage. 

It  is  very  desirable  that  specimens  which  are  not  in  cases  should  be 
protected  from  the  constant  handling  and  ruthless  mutilation  of  visitors. 
To  devise  a  railing  which  will  afford  protection  but  not  disfigore  the 
exhibition  balls  is  a  very  difficult  matter.  The  esperimeota  which  have 
been  made  in  this  direction  hitherto  have  not  proved  saccessfoL 

Alphabetioal  list  qfaccessiotu  during  1883. 

JIfr.  Byron  Andreica.  A  gopher  skin  {6eomt/s  talpoidet  bulMvorva),  from 
Kingsbury  County,  Dakota. 

Messrs.  Barton  (ft  Logan,  Washington,  I).  0.  A  monkey  {OMorocebna 
sabeeus)  and  a  raccoon  (Prooyon  lotor).  Both  of  these  specimens  were 
received  in  the  desh. 

Mr.  0.  R.  Beall,  Zeeland,  Md.    An  example  of  monstrosity  in  the  hog. 

Mr.  L.  Belding,  Stockton,  Oal.    A  tail  of  the  male  deer  ( Cariacua  macrotis). 

Mr.  E.  6.  Blacl^ord,  Fulton  Market^  New  York.  A  young  South  Amer- 
ican manatee  (Triohechus  matuitus)  from  Brazil.     (Purohased.) 

British  Museum,  London,  England.  A  stuffed  skin  aud  skeleton  of  the 
Senegal  manatee  (Manatus  senegalensis),    (Exchange.) 

Mr.  A.  O.  Brown,  Zoological  Gardens,  Pkiladelpkia.  A  specimen  of  a 
young  California  sea-elephant  [Maororkinus  angustirostria).  Beceived 
in  tbe  flesh. 

Jfr.  J.  T.  Brown,  U.  S.  National  Museum,  Washington,  2).  C.  Three  er- 
mine skins  (Putorius  erminea)^  one  spermophile  (Spermcphilma  empe- 
tra,  var.  empetra),  from  Hndson  Bay,  British  America. 

Mr.  B.  G.  Bryan,  U.  8.  National  Museum,  Waakington,  D.  0  A  bat  skel- 
eton ( Vetperugo  aeroUnua). 
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Ur.  0,  Bumkam,  Cape  Oanaveral,  Florida.    A  oolleotion  of  bones  and 

a  namberofteetb  of  the  sperm  whale  (PAy««terinaorMepAaIii«).    These 

Bpedmens  represent  the  remains  of  a  small  school  of  sperm  whales 

which  stranded  in  the  fall  of  1882. 
Xr.  8t^)un  Calverleg,  Bamegat  Ciin,  Jf.  J.    Three  albino  mice  {Mva 

■mckIm). 
Mr.  AMn  Chapin,  Loudon  County,  Virginia.    A  fox  squirrel  {8oiuru^ 

»i9tr,  var.  lvdovieianu»). 
GtfU  James  E.  Coleman,  Provinaetoum,  Mass.    A  ftstaa  of  a  fin-back 

whale. 
Mr.  T.  H.  ColUnt,  Washirigton,  D.  C.    Ad  example  of  monstrosity  in  the 

do^and  cat. 
Dr.  EUiott  Coua,  Washington,  D.  C.    A  specimen  of  an  albino  fox  sqiiir- 

rel  (8eiurv9  ntger,  var.  niger), 
Jfr.  Joht  S.  Crarg,  Knoxcille,  Teitn.    Hamsn  sknll  fh)m  the  farm  of  Mr. 

H.  Fraser. 
Mr.  Senry  L.  Dawta,  Texas.    A  pair  of  ox  horns  {Bos  taunt*). 
Jfiit  liaitd  DieTMnn,  WashingUm,  D.  C.    An  Angora  oat. 
Mr.  Vinal  2f.  Edwards,  WooWs  BoU,  Mass.    An  abnormal  deer  skull 

{Cariaeus  virginianus)  from  Kansbon  Island,  Massachnsetts. 
Mtun.  Fairup  and  Gorsira,  Aves  Islands,  Venezuela  {throtigh  Mr.Almont 

Bernes,  United  States  consul).    Fragments  of  sknlls  and  skeletons  of 

a  killer  whale  {Orca  sp.).    A  number  of  rertebrte  of  a  whalebone 

whale. 
Lietienant  Julian  Filiette,  U.  8.  Savj/.    A  skull  of  a  chief  of  the  Uar- 

qnesas  Islands,  Pacific  Ocean.    (Deposited.) 
Jfn.  Baag,  Washington,  D.  C.    A  Mexican  hairless  dog  {Oanis/amili- 

eris). 
Mr.  B.  E.  Hateley,  U.  8.  National  Museum,  Washington,  D.  0.    Au  al- 

bhio  rat  {Mus  deoumanus). 
Mr.  George  8.  HiAbs,  U.  8.  National  Museum,  Washington,  D.  C.   A  foatas 

(rf  a  Maltese  cat. 
Mr.  J. Eo_0man,  keeper  U.  8.  lifesaving  station,  Turtle  Out,  Cape  May, 

N.  J.    A  dolphin  (Tursiops  tursio)  in  the  fiesh.    This  specimen  was 

nade  Uie  basis  of  a  new  species,  called  T.  subridena,  bnt  is  now  known 

to  be  identical  with  T.  (tir*M>. 
A*.  W.  J.  Hoffman,  Petosiey,  Mich.    A  melanistic  woodchack  {Arctomys 

monax). 
Mr.  Wm.  T.  Homaday,  V.  8.  National  Museum,  Washington,  D.  0.    Spe- 

omen  of  a  bat. 
Xr.  B.  8.  Howland,  ke^or  U.  8.  life-sating  station,  Spring  Lake,  N.  J.    A 

pygmy  sperm  whale  and  fcetns  {Kogia  Goodoi  sp.  d.).    This  valuable 

Bpedmeo  is  the  first  of  the  genns  recorded  fi-om  the  ^orth  Atlantic. 

Anotlier  specimen,  however,  is  known  to  have  been  taken  ofi*  the  coast 

of  Florida. 
JTatrf.  8.  R.  and  J).  8.  Subbard,  keepers  U.  8.  life-saving  station,  Firt 

Island,  New  York.    A  dolphin  {Turaiops  tursio),  iCIDqIc 
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Mr.  Wm.  Bloomer  {through  Mr.  Aaa  L.  Jones,  UgM  house  Iteeper,  Monomog 
Point,  Harwich  Fort,  Mass.).    The  ekeletoa  and  whalebone  of  a  fin- 
back whale  {BaUsnoptera  roatrata).    This  is  one  of  the  few  specimens 
of  this  species  taken  on  the  east  coast  of  the  United  States. 
Mr.  P.  L.  Jouy,  Japan.    A  number  of  mammal  skins  and  skeletons  from 

Japan.    A  valuable  series,  mostly  new  to  the  collection. 
Mr.  Anton  Karr,  Washington,  I>.  0.    A  png  dog. 
Mr.  F.  E.  King,   Wisconsin.    A  specimea  of  tiie  shrew  (BlaHna  tai' 

poides). 
Kurraehee  Museum,  Eurrachee,  India.    A  colWtion  of  thirty-six  mam- 
mal skins  and  sknlls  fh)m  India.    A  valuable  series,  mostly  new  to 

the  collection. 
Mr.  OharUs  P.  Lincoln,  Washington,  D.  C,    A  Siamese  cat  (fWw  domes- 

Hca),  from  Bangkok,  Siam. 
Mr.  Jos.  Lorange,  Stavmger  Musmm,  Sweden.    A  European  moose  [Aloes 

machlis). 
Mr.  Wm.  Macleay,  JAnnean  Soeiet]/,  ^dney,  Austraiia,    A  dngong  skin 

(Ealioore  dugong), 
Mr.  B.  0.  Mais  {through  Mr.  W.  W,  Evans),  Aiatrttlia.    A  nnmber  of 

fossil  teeth  of  the  genus  Dtprotodon,    A  very  interesting  collection 

of  the  teeth  of  this  fossil  marsnpial. 
Mr.  0.  L.  MeCormick,  FaUs  Church,  Va.    A  fresh  specimen  of  a  cat 
J>r.  0.  H.  Merriam,  Locust  Grove,  N.  ¥.  A  collection  of  skins  and  sknlls 

of  the  hooded  seal  {Oystophora  eriatata),tiiB  Greenland  seal  (Pkoea 

grcetUandica),  and  a  totns  of  the  bearded  seal  (Erigfiatkus  barbatus). 
Mr.  George  P.  Merrill,  U.  8.  National  Museram,  Washington,  D.  0.    A 

bat  ( Vesperugo  noctivt^ans)  from  Anbam,  Me. 
Mr.  Eavid  Miller,  Camp  Eill,  Pa.    A  star-nose  mole  (Condylura  cris- 

tata). 
Er.  J.  0.  Neai,  Archer,  Flo.    A  collecUon  of  fossil  mammal  bones  from 

Florida. 
Commodore  E.  E.  Nichols,  U.  8.  E.    A  tnft-tailed  pocket  mouse  (Perog- 

nathus  penieiUaius)  from  Sonora,  Mexico. 
JHr.  George  T.  Eickerson,  New  Bedford,  Mass.   Carpal  bones  of  a  whale 

{BaUsna  sp). 
Mr.  G.  C.  Nutting,  Ometepe,  Nicaragua.    A  monkey  and  an  opossom 

[Mycetes  palliatus  and  Eidelphys  quica), 
Mr.  C.  B.  Orcutt.     A  ground  sqnirrel  {Tamias  asiatious  var.  guadri- 

vittatus)  from  the  Oantiles  Monntains,  northera  Lower  California. 
Prof. Felipe Poey,  Eavana,  Cuba.   Seal  {Motiachus tropicaUs);  amounted 

specimen  containing  skoll  and  leg  bones.   This  specimen  of  the  West 

Indian  seal  is  the  only  one  known  to  exist  in  any  sciendfio  collection, 

with  the  exception  of  the  British  Mnseum.  This  museum  contains  or 

did  contain  a  single  imperiect  skin  received  from  Jamaica  a  number 

of  yearsago.   Theskull  is  especially  interesting  as  afibrding  characters 

by  which  the  genus  has  be^n  determined.   The  generic  identity  of  this 

animal  has  long  beeo  ' 
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Jfr.  J.  P.  FuekeU  (through  Str.  J.  P.  Caldwell),  New  StatesviUe,  2f.  0. 

Horse's  tooth  (Eguus  caballna). 
Mr.  J.  H.  Ridgway^  Iceeper  V.  S.  life-iaving  station,  Bamegat  Citg,  N.  J, 

A  boUIe-iioaed  whale  {Ziphiua  cavirostris),    Tbts  speciaieo  is  the  first 

of  itti  geous  aud  species  taken  in  the  Northwestern  Atlaatic,  unless 

that  in  the  mnseam  of  the  college  of  Charleston,  forming  the  type  of 

Stfperoodon  semi-junrtug  proves  to  be  a  Ziphiun,  which  seems  very 

probable. 
Mr.  Robert  Ridgway,  U.   8.  National  Museum,   Washington,  D.  C.    A 

collection  of  twenty-five  mammal  skins,  mostly  rodents,  from  Illinois. 
Jfr.  VbarUs  Ruby,  Wyoming.        A  specimen  of  the  black-footed  ferret 

[Ftrtoriut  nigripea)  fit)m  Dock  Creek,  12  miles  Cheyenne,  Wyo.;  two 

bamaQ  sknlls  {Somo    sapiens)  f^m  Fort  Bobinson,  Nebr.     This 

specimen  of  Putoriua  ntgripes  is  the  second  recorded  this  year,  and  is 

the  seventh  skin  in  the  collection  of  the  Masenm. 
Dr.  R.  W.  Shufeldt,  U.  8.  A.    A  collection  of  mammals,  principally 

butg.  from  Looisiana. 
Mr.  Alexander  Skinner,  Washington,  D.  0.    A  jumping  mouse  (Zapus 

IwiMHUiu)  tcom  Arlington,  Ta. 
Mr.  R.  B.C.  Steams,  BerTieley,Oal.    A  bat  {Anthroz&us  pallidus)  and  a 

mole,  from  Berkeley,  Cal. 
i>T.  L.  Stager,  Smithsonian  Institution,  Washington,  D,  C,  A  collection 

of  mammals  from  Bering   Island  and   Kamtchatka,  including  the 

moontain  sheep,  fur  seal  [Callorhinm  ursinua),  the  harbor  seal  {Phoca 

ritvluu),  and  the  sea- lion  {Eumetopias  Stelleri), 
Mr.  Qeorge  Stolly,  Texas.     Two   bata  {Atalapha  noveboracensts  and 

ygdiHomu*  bra*iliensis). 
Mr.  Qtorge  L.  Taylor,  Wyoming.    A  specimen  of  the  black-footed  ferret 

{Patoris  nigripes).    Another  specimen  of  tliis  rarespecies  was  received 

from  Mr.  Charles  Knby. 
Jfr.  WUliam  J.   Taylor,  Allapaha,  6a.    A  gopher  (Qeomys  tuna)  and 

another  rodent. 
Mr.  Atirelius  Todd,  Ooquille,  Oreg.    Two  fine  specimens  of  the  sewellel 

{Baplodon  ru/ua). 
Mr   Frederick   W.  IVwe,  U.  8.  National   Museum,    Washington   D.    0. 

Two  bats  (Atalapha  nov^)oracensis),  a  mnskrat  {Fiber  zibethitms)  in  the 

flesh,  and  a  mandible  of  the  same  animal. 
(7. 8.  Fish  Commission,  Washington,  D.  0.    Five  specimens  of  the  sknnk 

{Mepatis  m^hitioa),  from  Wood's  Holl,  Mass. 
U.  S.  Life-Sating  Service,  Bon.  3. 1.  Kimball,  Superintendent  (see  Messrs. 

J.  S.  Bidgway,  8.  B.  <£  D.  8.  Bubbard,  B.  S.  Bowland,  and  J.  Boff- 

na»]. 
^-  C.  B.  Van  Patten,  San  Jos6,  Costa  Rica.    Several  species  of  the 

mammals  of  Cost   Bica,   incladiug   a  young   specimen  of  Tapirus 

Rairdii, 
Mr.  S.  W.  Very.    A  sknlt  of  a  pnma  (Felis  oonoolor)  trom  Santa  G^vOf 

Patagonia.  ..OO^^Ic 
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Mr.  W.  3).  WaiHns,  Akron^  Ohio.    Lower  jaw  and  teeth  of  a  horse 

(EquuaadMllut);  tooth  ofa  hog  {Sua  scro/a). 
Mr.  W.  C.  Weedon,  U.  8.  National  Museum,  Washington,  D.  0.     Sped- 

mea  of  an  albino  rat  (Afiu  deoumanus) ;  Guinea  pig  (Oavia  oobaya). 
Fro/.  Burt  6.  Wilder,  Oomell  T7niver»itif,  Jtluusa,  N.  Y.     A  skin  and 

legbonea  of  a  baby  orang-utan  {Simia  satyrua).     (Exchange.) 
Miss  Nellie  Williama,  Washington,  D.  0.    Bat  ( Vesperugo  serotinus). 
Mr.  George  Y.  Wise,  Oenito,  Va.    The  skull  of  a  bearer,  the  trap  which 

cangbt  the  beaver,  and  the  tree  which  the  beaver  had  gnawed. 
Mr.  J.  W.  Wood,  Baraboo,  Wis.    A  specimen  of  a  shrew  [Sorex  sp.). 
Mr.  George  Woltz,  U.  S.  National  Museum,  Washington,  D.  C.    A  speci- 
men of  the  domesticated  rabbit  [L^nts  ouniculvs). 
Mr.  John  Yarrow,  V.  8.  National  Museum,  Washington,  D.  0.    A  gray 

squirrel  {SfAurvs  caroIinen«i8  var.  Ivucotis'). 
Mr.  JosS  0.  ZeUdon,  8an  Job6,  Oosta  Kiea.    Skin  of  a  sloth  [Okolopmt 

Ho^mani);  akull  of  A  paca  {Ctelogenps  paoa). 


DEPARTMENT  OP  BIRDS. 

BoBEBT  Rtdqway,  Ourator. 

Aooesaiona. 

The  accessions  to  the  collection  of  birds  daring  the  year  1S83  namber 
134,  including  all  that  were  entered  in  the  Museum  register  dnring  the 
year.' 

The  total  numer  of  specimens  entered  in  the  Maseutu  register  of  birds 
for  1883  is  3,651 ,  the  last  number  of  the  catalogue  being  S3,0dl. 

Following  are  the  more  important  lots  received  during  the  year : 

(a)  ACCEaSIOHS  OF  BTOtrsD  BIRDS. 

L.  Belding.  Three  lota,  as  follows:  (1)  35  specimens,  24  species,  from 
Lagana  and  San  Jo84  del  Gabo,  Jjower  Oalifomia;  (2)  57  specimens, 
34  species,  from  Gnaymas,  Sonera,  and  varions  localities  in  Lower 
California ;  (3)  69  specimens,  38  species,  frota  varioas  localities  in 
Lower  California.    (S.  L) 

Copt.  Charles  BeTidire,  U.  8.  A.  323  specimens,  72  species,  fh)m  Fort 
Klamath,  Oreg.    (Gift.) 

Amos  W.  Butler.  11  specimens,  4  species,  of  warblers,  &om  Brook> 
ville,  Ind.    (Exchange.) 

*  Some  aooeaaioiM  entered  duriog  Jaaaar; ,  1B83,  were  in  reality  reoetved  In  the  let- 
ter part  of  1882 ;  while  other  specimens  received  in  Deoember,  1B83,  were  not  entered 
nntil  Janoftiy,  1BB4.  These  are  not  inoladed  Id  the  above  atatement,  aa  is  UkewiM 
the  caae  with  apecimena  which  had  lost  their  labels  and  been  re-entered,  and  *  few 
others  which,  althonfth  in  the  collection  for  a  nnmber  of  ycvs  pHt,  appear  never  to 
haTe  been  oatalogaed. 
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CkarlaB.  Gary.  Two  lotB:«(l)  3  newly-dieoovered  birds  irom  Banto 
DomiDgo.  (ExchaDge.)  (2)  7  Bpecimens,  6  species,  chiefly  from 
Santo  Domingo.    (Exchange.) 

WiSiam  Duteher,    12  specimeas,  in  flesh,  ot  Paaseroulaa princepa.    (Qift) 

6tor^  P.  Qaumer.    One  adalt  $  of  PKanieopterus  ruber  Linn.     (Qift.) 

J^.  8.  Qoit.    37  specimens,  37  speciea,  from  6natema1a.    (Gift.) 

?.  L.  Jouf/.    312  specimens,  131  species,  from  Japan.     (S.  I.) 

C.  J.  Sojpiard.    27  specimens,  18  species,  &om  Domiuica.    (Parcbased.) 

G.  L.  MeKMf  {deceated).  Two  lots:  (1)  117  specimens,  61  species,  from 
Xnshftgak  Biver,  Alaska;  (2)  40  specimens,  22  species,  from  same 
locality.    (Signal  Office.) 

lAaa.  J^.  T.  Moser,  ET.  S.  If.  2  fine  specimens  of  Ossijraga  gigantea, 
and  4  of  Daption  capensis,  fwia  the  Bio  de  la  Plata,  the  former 
moimted  fbr  the  exhibition  collection.     (Gift.) 

Pro/.  William  Nation  {Lima,  Peru).  1  specimen  each  of  Buarremon 
nittioni  ScL,  and  Porzana  erytkropt,  Sol.,  both  new  to  tbe  collection. 
(Gift.) 

SoneitA  Mtueum  [England).  3  species  of  Falconidce  new  to  the  colleo- 
tioD.    {Exchange.) 

CCSittUng.  Foar  lots  f^m  Nicaragna,  as  follows:  (I)  100  specimens, 
aS  species,  from  Sau  Jaan  del  Snr ;  (2)  199  specimens,  76  species, 
from  Sacny^;  (3)  136  specimens,  45  species,  from  Ometepec;  and  (4) 
1S7  specimens,  76  species,  team  Los  S&balos.    (S.  I.) 

R.Ridgitaj/  (Curator  Departmmt  of  Birds).  Three  accessions,  as  fol- 
lows: (1)  221  specimens,  9b  species,  fh>m  Wheatland,  lud.;  (2)  99 
specimens,  50  species,  from  Richland  County,  Slinois;  (3)  one  adnlt 
bald  eagle  {ffaliatua  leucocephalus)  in  flesh ;  pnrchaeed  for  Moaenm 
and  moonted  for  exhibition  series.    (S.  I.) 

0.  Sslvin  and  F.  IH  Oane  Oodman.  1S6  specimens,  145  species,  d  aeo- 
tropical  birds,  nearly  all  new  to  (he  coUeotioo.    (Exchuige.) 

P.  L  Selater.  14  specimens,  11  species,  of  Accipitres,  from  Brittsh 
Gniaoa.    (Exchange.) 

EnatE.  T.  8eUm.  Two  lots;  (I)  22  specimens,  18  species,  &om  Uani- 
toba;  (2)  51  specimens,  36  species,  from  Manitoba.     (Gift.) 

Qtorge  Skamudcar.  40  specimens,  24  species,  from  Gainesville,  Fla, 
(8.1.) 

^-  fi.  If.  Shvfeldt,  U.  S.  A.  68  specimens,  24  species,  from  New  Or- 
leans, La.    (Gift) 

I^f.  t,  St^eger.  486  specimens,  126  species,  trom  Commander  Islands 
and  Petropanteki,  Kamtsobatka.    (8. 1.) 

Ckarlei  S.  Tovmtend.  Font  lots,  from  Shasta  Ooanty,  Galifbmia,  as  fol- 
lovii:  (1)  Ids  specimens,  76  species;  (2)  102  specimens,  44  species; 
(3)161specimens,498pecies;  (4) ISSspecimens, 76 species.    (S.  I.) 

-Or.  B.  Van  Patten.  51  specimens,  38  species,  fr«m  Costa  Bica,  inclnd- 
Ing  2  species  {Selasphoru*  torridtu  and  Leuooptemia  princepa)  new  to 
the  collection.    (GifL) 
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J.  WalUuie.    13  Bpecimene,  13  speciea,  6  species  new  to  the  coUectiot). 

(Purchased.) 
C.  W.  Ward.    11  specimens,  8  species,  of  berona^  &c.,  from  SoDthwest- 

ero  Florida.     (Gift.) 
H.  A.  Ward.    1  skin  of  adalt  Ardea  oooidtntalia.  pnrchased  for-exhibi- 

tion  collectioD. 
Prof.  S.  E.  Webiter.    1  moanted  specimen  of  the  hlack  gyr&lcoD  {Hxer<h 

faUo  gyr/aico  obsoleius)  from  Kew  York.    (Eschanfre.) 
Charles  K.  Wortken.    3  lota,  chiefly  from  lUinoia  and  California,  as  fol- 

lows:  (1)  21  specimens,  6  species;  (2)  22  specimens,  16  epeciee ;  (3)  d 

Bpecimena,  6  species.    (Exchange.) 
Josii  0.  Zeledon.    31  specimens,  28  spedes,  from  Oosta  Bioa;  4  species 

new  to  science.    (Gill.) 

(b)  ACCEBSI0N8  TO  THB  KOO  COLLKCTIOM. 

Oapt.  Ckarte»  Bendire,  U.  8.  A.    18  specimens,  16  species  (nests  only), 

from  Oregon.    (Gift.) 
James  Bell.    Eggs  of  Aramvs  giganteus,  &om  Florida.     (Gift.) 
Dr.  E.  Oouea.    N'ests  and  eggs  of  Myiadsstes  timmtendi  and  Parus  mon- 

tanus,  from  Colorado. 
P.  L.  Jouy.    17  specimens,  II  species,  from  Japan. 
James  A,  K.  Moore.    1  egg  of  great  horned  owl  from  Loudoan  County, 

Virginia, 
B.  Bidgtcay  {Curator  Department  of  Birds).    3  accessions,  as  follows:  (1) 

11  specimens,  8  species,  from  Wheatland,  Ind. ;  (2)  34  specimens,  16 

species,  tcom  Richland  Ooont; ,  Illinois ;  (3)  1  egg  of  Garolins  parakeet 

(Oonurus  caroUnensis],  laid  in  confinement.    (S.  I.) 
Ernest  E.  T.  Seton.    16  specimens,  15  species,  fh>m  Manitoba,  induding 

nest  and  eggs  of  Oporomts  agiiis,  the  first  discovered.     (Gift) 
JAvingston  Stmie.    42  specimens,  19  species,  neata  and  eg^,  fh>m 

McUIood  Biver,  Northern  California. 
Charles  H.  Tovmsend.    42  epecimens,  18  species,  from  Shasta  Oonnty, 

California. 
Mrs.  Mary  E.  Turner.    2Test  and  complement  of  11  eggs  of  Bewick's 

wren  {Thryomanes  heicicld),  from  Monut  Carmel,  III. 

Qemeral  routine  viork,  arrangemewt  of  eoUoetioiu,  sto. 

(d)  OKKBRAL  BODTIMZ  WORK. 

Besides  the  labor  invoWed  in  the  uatalogning,  labeling,  and  instaUa- 
tion  of  the  3,661  specimens  acted  on  during  the  year,  a  large  amount  of 
other  routine  work  has  also  been  done,  such  as  the  writing  of  special 
piq>ere,  based  on  material  in  the  collection,  for  pablieation ;  ^wrreotion 
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of  proof,  writiiig  ofBcial  letters,  &o.    The  exact  extent  of  this  irork  is 
ae  follows : 

Pap? n  prepared  for  pnblication 13 

Pages  of  proof  (in  MuBOom  pnblioatiotis)  corrected 246 

Galleys  of  proof  (in  Mnseam  pnblicatjons)  corrected 104 

Official  letters  written 190 

Official  memoranda  written 219 

Orders  for  work  written 76 

Memoranda  of  packing  written 82 

BeqnisitionB  for  material,  &o 15& 

(t)  DI8TB1BDTIOK  or  BPECIMENB. 

The  total  onmber  of  specimens  sent  ont  daring  the  year  was  1,133,  of 
which  7J^  were  exchanges  and  374  loaned  to  specialists  for  examina- 
tion; the  nsmber  of  species  being  386  exchanged  and  127  loaned. 
Tbeie  were  also  exchanged  23  specimens  and  17  species  of  eggs,  while 
16  specimeDS  and  11  species  of  skeletons  were  loaned  for  examination. 

The  nomber  of  packages  sent  ont  was  86,  of  which  43  were  sent  by 
man,  36 1^  express,  2  by  international  exchange,  2  by  messenger,  and  2 
doflbtfiiL* 

(o)    ARKAHOXMEKT  AND  CIABSIFIOATIOM  OF   COIiXCnONB. 

Avast  amonnt  of  work  under  this  Leading  has  been  done  daring  the 
fear.  The  entire  reserve  and  duplicate  series  of  smaller  birds,  embrac- 
ing abont  30,000  specimens,  has  been  wholly  rearranged  systematically, 
in  new  qnarter-nnit  cabinets,  sod  the  drawers  carefiilly  labeled.  The 
reserre  specimens  of  larger  birds  in  the  west  basement  have  likewise 
been  thoroagbly  overhaaled  and  rearranged.  This  part  of  the  collec- 
liiRi,  althoagh  containing  less  than  10,000  skins,  is  by  far  the  most 
balky,  and  t^e  handling  of  it  has  involved  a  very  great  deal  of  labor. 
Some  doxen  or  more  boxes  containing  doplicate  specimens  of  the  larger 
iHnlfl  (chiefly  vater  birds  and  birds  of  prey),  which  have  been  kept  in 
Aonge,haTe  been  bronghtontandoverhanled;  botitwasfonndneces- 
mj,  on  accooDt  of  lack  of  drawer  space,  to  repack  the  daplicat«8  in 
ttw  eune  large  boxes.  They  were,  however,  first  classified,  and  then 
■0  invtHee  made  of  the  contents  of  each  box.  Advantage  was  taken  of 
this  opportunity  to  select  specimens  for  tbe  Indiana  State  University, 
flu  Eoolofpcal  collections  of  which  were  completely  destroyed  by  fire  in 
July  preceding ;  bnt,  although  the  greaterpart  of  this  work  was  done  in 
DeoeiDber,  1883,  it  is  not  yet  finished,  and  the  statistics  pertaining  to 
tliis  matter  will  therefore  be  deferred  until  tbe  annual  report  for  1884. 

The  cases  and  drawers  containing  the  reserve  series  and  i>art  of  the 
dnplieates  have  been  nambered,  and  a  key  to  the  arrangement  prepared 
that  will  greatly  facilitate  ready  access  to  tbe  specimens. 

'  Thew  two  irere  foreign  paokagea,  the  maiuier  of  eending  them  not  being  disai»- 
twnarT  vith  tbe  cnratot. 
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(d)  WORK  ON  BZHIBinON  BBBISS. 

Owing  to  the  f^t  that  access  to  the  exhibition  collectioD  has  beOD, 
dariDg  the  entire  year,  practically  cot  off  by  the  transfer  of  the  Smitli- 
sonian  oflBces  to  the  main  hall,  no  work  of  any  oonseqnenoe  haa  been 
done  on  the  exhibition  series.  Abont  300  specimens  have  been  moanted 
during  the  year,  and  these  Lave,  when  possible,  been  placed  in  the 
cases  where  they  properly  belong,  bat  many  of  them  have  been  tem- 
porarily arranged  in  cases  in  the  southwest  gallery.  The  acoeasioDS 
inclnde  many  birds  of  great  interest,  among  which  may  be  mentioned 
the  type  specimen  of  Wnrdemann's  heron  {Ardea  vmrdemoMni),  a  fine 
adult  of  the  great  white  heron  {Ardea  oceidmUalis),  a  fine  adult  female 
of  the  American  flamingo,  the  type  specimen  of  a  supposed  new  sea 
eagle  from  the  Commander  Islands  (Haliaetta  kypoUuctu  Stejneger),  a 
fine  series  of  pheasants  and  other  Japanese  birds,  collected  by  Mr,  P.  It, 
Jouy,  and  other  interesting  specimens,  too  numerous  to  mention. 

Bibliography  of  pvblicationa  based  upon  Mtueuta  material. 

See  Bibliographical  Appendix,  under  the  namw  of  L.  Belding  (4), 
William  Brewster  (2),  ElUott  Cones  (2),  Pierre  Lonis  Jouy  (1),  Bobert 
Bidgway  (7),  Howard  Saunders  (1),  P.  L.  Sclater  (2),  and  Leonbard 
St^neger  (2). 

The  total  number  of  papers  published  is  31 ;  the  number  by  each 
writer  is  indicated  by  the  figures  in  parentheses  following  the  names  in 
the  above  enumeration. 

Present  state  of  collections. 

Thepresentstateofthe  collections  is  flr8tclass,except in  the  oaeeof  the 
daplicate  collection,  which  is  chiefly  included  within  cases  affording  no 
protection  fW>m  insects,  bat  partly  packed  in  large  boxes,  and  thus  very 
inconvenient  of  access  when  exchanges  are  to  be  made.  That  portion 
accommodated  in  the  unsaitable  onses  above  mentioned  requires  con- 
stant watohing  and  freqnent  use  of  bisnlphide  of  carbon,  a  very  efficient 
insecticide  when  pat  in  tightly  closed  drawers  or  cases,  but  of  only  tem- 
porary utility  in  open  receptacles,  on  account  of  its  rapid  evaporation. 
The  exhibition  collection  is  also  in  constant  peril,  the  cases  being  in 
every  respect  nnsuitable  for  the  safe  keeping  of  specimens.  It  is,  in 
fact,  a  great  risk  to  pat  valuable  specimens  inside  of  them. 

Nvmber  o/ specimens  in  tA«  coUeolion. 

It  is  impossible  to  give  at  the  present  time  an  exact  statement  of  the 
nnmber  of  specimens  in  the  several  series  of  the  collection,  which  would 
require  a  special  inventory,  The  approximate  total  can  however  be 
ascertained  by  simply  adding  to  that  existing  at  the  end  of  the  year  1882 
the  number  of  specimens  catalogued  in  1883,  and  subtracting  there&om 
those  distributed.    This  gives  a  total  of  17,216  specimens  to  December 
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31, 1883.  An  approximately  correct  estimate  of  the  oamber  of  speci- 
mvDS  io  the  several  series  gives  the  following  resalt : 

SpeoimeiiB. 

In  reserve  skin  series 28, 246 

On  eihibitioD 6, 000 

Doplicates 13,000 

Total 47,240 

Desiderata. 
Since  the  publication  of  the  "  List  of  species  of  Middle  and  Sonth 
American  birds  not  contained  in  the  United  States  National  Museum," 
in  Decenaber,  1S81,*  more  than  200.  speci^n  of  Neotropical  birds  have 
been  added  to  the  collection,  by  far  the  larger  number  of  additions 
being  the  direct  result  of  the  judicious  distribution  of  the  list  in  quea- 
tioD.  The  greater  number  of  these  additional  species  have  been  fiir- 
niab«d  by  Meaars.  Salviu  &  Godman  in  England,  and  Count  von  Ber- 
lepsch  in  Germany;  but  Mr.  George  N.  Lawrence,  of  New  York  Oity, 
hiB  contriboted  several.  We  have  already  tlie  promise  of  nearly  the 
»ame  number  of  species  still  remaining  on  our  list  of  desiderata  from 
the  gentlemen  named  above.  The  great  utility  of  these  lists  is  therefore 
apparent,  and  I  would  suggest,  as  the  best  means  of  still  farther  reducing 
the  number  of  desiderata  of  the  Museum,  that  special  lists  of  the  most 
Aesuable  species  of  those  counries  of  tropical  America  from  which  we 
posaeas  fewest  species  be  drawn  up ;  these  lists  to  be  sent  to  the  Gov- 
•nments  of  those  countries  with  arequest  for  their  assistance  in  obtain- 
ing the  species  wanted. 

DEPARTMENT  OF  BEPTILE8. 

H.  C.  Yabbow,  Honorary  curator. 

As  in  previons  years,  the  Museum,  through  the  kind  efforts  of  its 
frieods  and  collectors,  has  received  many  and  valuable  accessions  to  its 
dilTerent  series,  amongst  the  most  noteworthy  of  which  are  the  follow- 
ing: 

From  Dr.  Bobert  W.  Shufeldt,  U.  S.  A.,  a  large  and  iDterestiog  col- 
leetion  fh>m  the  Mississippi  delta,  embracing  about  678  specimens  of 
"boot  36  species.  While  no  new  or  especially  rare  forms  have  been 
■wared,  it  will  be  of  great  value  in  studying  the  reptilian  fauna  of  the 
r^ion,  and  for  parposes  of  exchange  with  other  museums. 

Another  interesting  collection  of  126  specimens,  ft-om  the  vicinity  of 
the  Potomac  Biver,  was  received  trom  the  late  Mr.  George  Shoemaker, 
a  ;oung  naturalist,  whose  nntimely  demise  must  be  greatly  regretted 
by  all  students  of  natural  history  who  have  had  the  good  fortune  to  be 
WBociated  with  his  labors. 

Mr.  Bobert  Bidgway,  Curator  of  birds,  has  found  time,  notwitbstand* 

'Proceedings  United  Stales NatioDalMuBeuui,  vol.  lu,  pp.  165-203.     ^,-,,^,,1,. 
H.  Mis.  69 15  ■OD^IL 
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ing  his  other  Unties,  to  collect  and  present  54  specimens  of  reptiles  from 
the  vicinity  of  Wheatland,  Ind.  i^me  of  these  were  living,  and  have 
added  greatly  to  the  attractions  of  the  serpent  vivariam.  Not  the 
least  important  part  of  Mr,  Bidgwaj's  work  has  been  a  careful  series 
of  notes  regarding  his  specimens,  the  valae  of  which  cannot  be  OT«r> 
estimated.  Among  the  very  rare  serpents  were  several  belonging  to 
the  new  subspecies  described  by  the  curator  in  the  proceedings  of  the 
N'atiooal  Mnsenm,  1882,  p.  4^,  under  the  name  of  Opkibolus  getulut 
niger,  and  this  additional  supply  of  material  fiilly  confirms  the  conoln- 
sions  reached  in  the  paper  mentioned. 

Mr.  Theodore  Roosevelt  has  presented  a  collection  of  67  specimens, 
mostly  from  the  State  of  New  York. 

We  are  again  under  obligations  to.  Mr.  L.  Beldiug,  of  California,  for  a 
valuable  and  rare  collection  from  La  Paz,  Cal. 

The  Kurrachee  Library  and  Museum  of  British  India  has  also  pre- 
sented a  fine  series  of  Indian  reptiles,  numbering  49  specimens.  Many 
of  these  the  Mnsenm  did  not  before  possess. 

Mr.  Jos^  Zeledon,  of  Costa  Rica,  has  also  presented  a  collection  of 
27  rare  and  valuable  specimens  made  in  the  vicinity  of  his  coffee  plan- 
tation. 

A  valuable  and  almost  unique  collection  of  reptiles  from  Maoritias, 
nambering  47  specimens,  has  been  presented  by  Mr.  Nicholas  Pike,  of 
Brooklyn,  formerly  United  States  consul  to  the  island.  This  ia  only 
one  of  the  many  donations  made  to  the  National  Museum  by  this  gentle- 
man. 

Mr.  O.  W,  Marnock,  of  Helotes,  Bezar  County,  Texas,  has  as  in  pre- 
vions  years  added  most  materially  to  oar  collections,  and  from  hiai  have 
been  received  a  number  of  specimens  of  species  not  before  possessed  by 
the  Mnsenm, 

Other  collections  have  been  presented  by  Mr.  James  Bell,  of  Qaines- 
Tille,  Fla.,  Dr.  Gamier,  of  Lncknow,  Canada,  Mr.  G.  M.  Merrill,  of  An- 
burn,  Me.,  Lieut.  J.  F.  Moser,  U.  S.  N.,  Dr.  J.  Schenk,  C.  H.  Gilbert, 
George  Stolley,  William  J.  Taylor,  H.  F.  Emeric,  B.  E.  Earll,  Dr.  W. 
Nelson,  O.  B.  Orcutt,  Beqjamin  Miller,  B.  A.  Bean,  J.  B.  Adams,  and 
many  others;  in  fact,  we  have  no  cause  for  complaint  as  to  scarcity  of 
contributions. 

The  routine  work  of  the  department  has  been  carried  on  by  the  Cura- 
tor and  two  young  assistants.  It  consists  in  entering  promptly  in  the 
record  book  all  accessions,  the  specimens  baviog  been  previously  iden- 
tified wben  possible,  and  tagged  with  a  stamped  tin  label  bearing  the 
current  namber.  They  are  carefully  examined  with  a  view  to  determin- 
ing in  which  series  they  shonid  be  placed,  after  which  a  separate  recoid 
is  made  so  that  at  any  time  the  specimen  may  be  found  without  difflcalty, 
according  to  its  classification. 

The  entire  collection  of  reptiles  is  divided  into  two  great  series,  one 
called  the  "  Reserve  series,"  intended  for  purposes  of  study,  and  f^m 
vhich  is  selected  the  ezh<hit<An  set,  the  other  entitled  the  "General  se- 
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ries,"  from  which  selections  are  made  for  doiiationa  to  other  museama  or 
to  amplify  the  "Eeserve  series."  It  is  to  be  regretted  that  apace  will 
not  admit  of  a  proper  display  of  the  exhibition  set  of  reptiles,  domeetio 
and  foreign. 

Id  addition  to  the  official  record  book  of  the  department  the  follow- 
iog  records  are  also  kept  with  ffreat  care :  "  Becord  of  reserve  series ; " 
"Record  of  general  series;"  "Itecord  of  letters  received;"  "Record  of 
letters  sent;"  "  Record  of  reqnisitions." 

Id  tiiese  may  be  found  recorded  every  matter  of  business  transacted 
in  the  department  of  reptiles.  It  should  be  atated  tbat  no  inconsidera- 
ble labor  is  involvetl  in  giving  prompt  attention  to  the  official  corre- 
tpondence,  which  at  times  is  quite  voluminons,  for  many  letters  of  inquiry 
ue  received  from  all  parts  of  the  world,  which  to  answer  require  mnch 
time,  thonght,  and  labor.  Dnring  the  year  1883,  90  letters  have  been 
sent  and  100  received. 

It  has  long  been  the  desire  of  the  Curator  to  have  prepared  a  card  cata- 
logue of  the  entire  collection  in  his  care,  but  up  to  the  present  moment 
it  has  been  found  impossible  to  spare  the  time  from  other  and  more  Im- 
portaut  dnties. 

The  preparation  of  a  Manual  of  Herpetology,  based  npon  the  collec- 
tioDs  in  the  ^rational  Museum,  has  been  prosecuted  as  rapidly  as  circom- 
Btaoces  wonld  allow,  and  the  mannscript  is  now  nearly  ready  for  the 
printer.  ^Nearly  all  the  iJlostrations  of  serpents  have  been  carefhily 
prepared  by  Mr.  J.  L.  Bidgway,  and  others  are  now  in  the  hands  of  the 
trtists. 

^o  special  researches  have  been  made  by  the  Curator  and  his  assist- 
ants apart  from  those  necessary  in  the  preparation  of  the  manual  before 
mentioned,  bat  material  has  been  furnished  Dr.  S.  Weir  Mitchell  for  his 
inTestigation  in  reptile  venoms,  to  Dr.  Mason,  of  Newport,  B.  I.,  and  to 
Dr.  R.  W.  Shnfeldt,  U.  S.  A. 

The  collection  may  be  said  to  be  at  the  present  time  in  very  good  con- 
ditkm,  as  prompt  attention  is  given  it  whenever  needed. 
A'umier  of  specimens  on  hand  at  present. 

In  reserve  series 8,342 

In  general  series 7,918 

In  exhibition  set: 

Domestic 600 

Foreign 160 

Sot  classifled  and  exotic  specimens,  probably 6, 000 

Total 22,000 

Totid  nnmber  of  entries  in  record  for  the  year  1883 966 

Total  nomber  of  specimens  received  to  January  1, 1884 1, 635 

Tstal  namt>er  of  entries  in  record  to  date 13, 746 

By  the  antbority  of  the  Director,  a  nnmber  of  specimens  have  been 
distribated  in  exchange  for  others  more  desirable,  bntoocomplete  sets  , 
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of  duplicates  hare  beeo  made  during  tlie  past  year.  It  is  hoped,  how- 
ever, soon  to  be  able  to  arrange  sets  and  in  this  way  get  rid  of  what  is 
snperfluoQS  material. 

The  statement  made  in  the  report  of  the  Curator  for  1882,  regarding 
want  of  accommodation  for  the  department  of  reptiles  is  again  urged, 
for  at  the  present  time  it  is  well  nigh  impossible  to  accommodate  fur- 
ther accessions ;  the  reserve  series  shelves  are  filled  and  overcrowded, 
and  we  are  obliged  to  make  use  of  the  adjoining  hall  to  store  valuable 
specimens,  which  should  properly  be  placed  iu  the  curator's  room ;  in 
fiict,  the  entire  collections  of  Testndinata  is  outside  the  laboratory.  Auy 
attempt  to  establish  a  reserve  and  general  series  of  foreign  reptiles 
similar  to  those  employed  for  onr  American  reptiles  most  be  fruitless 
under  existing  circumstances. 


DEPARTMENT  OF  FISHES. 
Tarlbtoh  H.  Bban,  Curator. 
Important  acceaaions  during  1883. 
There  were  108  accessions  daring  the  year,  of  which  56  were  gifts, 
37  by  Museum  collectors,  13  by  United  States  Fish  GommissiOD  collect- 
ors, and  3  by  exchange. 


Bynopsit  of  the  accessions. 

Alabama 4 

Arkansas .-. 1 

California 2 

Chesapeake  Bay 1 

District  of  Oolumbia 4 

Florida 4 

Georgia i 

Indiana 1 

Iowa  1 

Louisiana 4 

Maine 2 

MassachuBettB 8 

Maryland 3 

Michigan , 2 

Minnesota 1 

Mississippi  Birer 1 

Montana 2 

New  Jersey 2 

New  York 8 

North  Carolina 2 

Ohio 2 

Oregon 1 

Pennsylvania 1 

Potomac  Biver  ...  -4 


Puget  Sound 1 

Rhode  Island 3 

Sonth  Carolina 3 

Tennessee 1 

Texas 2 

Virginia 4 

Washington  Territory 2 

Wisconsin 1 

Deep  sea 4 

Extra-Umit(U. 

Alaska 4 

British  America & 

Ceylon 1 

France 1 

Guatemala 1 

Indian  Archipelago 1 

Japan 1 

Mauritius 1 

New  Brunswick 3 

Pacific  Ocean 1 

Panama 2 

South  America 3 

Vancouver  Island i 

West  Indies 4 
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By  additicn  ve  would  have  a  larger  namber  of  accessions  tttan  108; 

bnt  in  some  cases  the  accession  was  partly  from  one  locality  and  partly 

from  another,  and  each  is  credited  as  one  in  the  synopsis. 
Following  is  a  anmrnary  of  the  most  interesting  accesBlons  catalogued 

daring  the  year : 

S.  Albro,  Ooddington'a  Cove,  Rhode  Itland.    Accession  ;  cata- 

logne,-  33194.    An  example,  takeu  October  16,  of  JBhpa  aaurus,  a 
q)eciee  of  only  occasional  occarrence  in  sonthem  New  England. 

TarletoH  M.  Bean,  Potomac  River,  District  of  Columbia.  Catalogue, 
32664.  A  remarkable  specimen  of  Esox  reUeulatut  of  a  pale  green 
ctdor  without  a  trace  of  dark  reticnlations. 

Capl.  Ckarlea  BenAire,  Cceur  iPAlene  Lake.  Catalogue,  32676.  In  a 
large  coUectioo  of  Salmonida  taken  in  Oregon  and  Washington  Ter- 
ritory was  included  the  type  of  Balmo  purpuraUu,  var.  hmvieri,  Ben- 
dire,  which  may  be  only  a  color  variety  of  Clark's  trout.  Typical 
Saimo  purpuratvt  was  also  forwarded,  and  Salmo  gairdneri,  Onec- 
rkjmcKU*  nsrJiOy  0.  chouicha,  and  Salveltnua  tiuilma. 

E.O.Blaek/ord,]\reic  York  Market.    Accession  13065;  catalogue,  32763. 
A  gpeoimen  of  mackerel  Scomber  scombrus  (1)  without  any  traces  of     , 
black  half  bands.    It  does  not  seem  to  differ  otherwise  from  scombma. 

E.  6.  Blackford,  Fort  Pond  Bay,  Long  Island.  Accession  13539;  cat- 
alogue, 33158.  A  very  fine  example  of  Seriola  lalandii,  measuring 
more  than  30  inches  in  length.  Complete  measurements  have  been 
t^en.  This  is  unquestionably  the  8.  lalandii  of  Ball.  16,  V.  S.  Nat 
Uns.,  p.  912,  a  sftecies  hitherto  known  on  our  coast  from  Florida  only. 

E.  Q,  BUuHcford,  West  Jndiet,  South  America,  &c.  Accession  13737; 
catalogue,  33222-33265,  33580-33780.  This  is  part  of  a  f^ll  series 
of  the  fishes  formerly  belonging  to  J.  0.  Brevoort,  which  Mr.  Black- 
Eord  has  presented  to  the  National  Museum.  Besides  tbe  tank  speci- 
mens there  are  four  barrels  full  of  jars  contuning  fishes  in  alcohol. 
I  have  not  yet  beeu  able  to  identify  the  species,  but  will  report  upon 
tl>em  more  fully  hereafter. 

Cali/brnio  Fi»h  Commission,  Paper  Mill  Creek,  California.    Accession 

;  catalogue,  32588-9.    Namber  32589  is  a  remarkably  large 

Saimo  gairHneri,  weighing  16  pounds,  of  which  a  cast  and  the  skeleton 
we  preserved  in  the  Mnseum. 

Malaeki  Corbel,  "  The  Cape,"  North  Carolina.  Accession  13073 ;  cata- 
logue, 32754.  An  example  of  the  comparatively  rare  Astroscopus 
oMpbu,  of  which  this  Museum  has  only  a  few  individuals. 

B.  C.  Cordery,  Atlantic  County,  New  Jersey.  Accession,  12949 ;  cato- 
logne,  32580.  An  adult  example  of  CycUipterus  Inmpus,  which  is  nn- 
nsnal  so  far  south. 
J.  B.  Cwrtis,  Oaiiatin  and  Madison  Rivers,  Montana.  Accession  13122; 
cat^gue,  32799.  The  whiteflsh  sent  by  Mr.  Curtis  is  Coregonus 
mUimnsoni.  As  this  species  is  supposed  not  to  occur  in  any  streams 
except  those  of  the  Pacific  watershed,  the  locality  should  be  verified. 

".Otitic 
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l^mas  8.  I>oronf  Montff ornery,  Ahi.  Accession  12998;  catalogue,  32629, 
A  floe  large  roch-flsh,  tnore  nearly  related  to  Boocua  t^tentriondlit  than 
to  the  chrysops  of  the  Mississippi  Yalley.  The  fish  is  a  gravid  female 
nearly  3  feet  long  and  remarkably  -deep-bodied.  A  cast  was  made 
and  the  example  then  preserved  entire. 

J,  B.  Edwardu,  Amagamett,  Long  Island.  Accession  12701 ;  catalogue, 
32516.  Mr.  Edtrards,  keeper  of  the  life-saTing  station  at  Amagan- 
sett,  sent  a  shark  belonging  to  the  fomily  8cslliid(B,  the  Paeudotriaeis 
microdon,  Oapello,  a  species  never  before  knowu  in  oar  waters,  which 
was  described  from  a  single  example  taken  in  the  deep  water  off  the 
coast  of  Portugal  by  a  deep-line  flshermau.  Casts  of  one  side  and  of  the 
bead  were  obtained.  A  good  drawing  was  made  by  Mr.  H.  L.  Todd, 
and  Mr.  F.  A.  Lucas  has  prepared  a  skeletou.  The  skin  will  be  mounted. 

Wm.  J.  FUh«r,  Kodiak,  AUulca,  Accession  12209;  catalogue,  32537-8. 
In  Mr.  Fisher's  collection  were  two  very  large  specimens  of  OoUva 
nig«r,  Bean,  first  found  at  Saint  PanI  Island,  Bering  Sea,  and  now 
known  to  occur  also  in  the  Oulf  of  Alaska. 

James  Fletcher,  ooaat  of  British  Columbia.  Accession  13039 ;  catalogue, 
32664.  Mr.  Fletcher  sent,  throogh  Dr.  Bobert  Bell,  a  fine  example  of 
Bhamphocottua  riehardaoni,  Gthr.,  a  curious  and  rare  Cottotd,  of  which 
we  DOW  have  three  specimens,  the  other  two  being  from  Eodiak  and 
Monterey  Bay. 

Prqf.  C.  S.  eHbert,  Charleston,  S.  C.    Accession ;  cat^ogue, 

33161-S.  This  small  portion  of  Professor  Gilbert's  collection  Inclnded 
the  following  species,  which  are  not  well  represented  in  the  Mnsenm, 
and  seem  to  be  rare :  Zarimus  faaoiatus,  StelU/erus  lanceolatva,  Rhino- 
batua  Isntiginoaus. 

J>r.  J.  A.  Benshall,  Jupiter  /«!«(,  Florida.  Part  of  accession  11429 ; 
catalogue,  33213.  Among  other  valuable  species  Dr.  Henshall  ob- 
tained Fundvlva  conjluentus,  which  was  known  from  the  single  type 
only. 

W.  P.  HiUyer,  Cherrystone,  Va.  Accession  13699;  catalogue,  33160 
Fistularia  tabaocaria,  a  rare  species  in  our  waters. 

Jordan  and  8teama,Pen4acola,  Fla.  Fart  of  accession  12991;  catalogue, 
33173.  A  remarkable  species  of  pipe-flsb,  Siphoatoma  crinigerum,  Bean 
and  Dresel  MSS.,  allied  to  8.  crinitum  {Jenyns],  which  inhabits  the 
coast  of  Northern  Patagonia.  It  has  an  extremely  short  snoat  (shorter 
than  the  eye),  and  the  dorsal  rays  are  only  16  to  17.  The  name  re- 
fers to  the  minute  filaments  found  upon  the  head  and  sides  of  the 
body.    Two  males  are  described  as  the  tyx>es  of  the  species. 

Copt.  B,  M.  Knowles,  Point  Judith,  Bhode  Island.  Accession  13653 ; 
catalogue,  33193.  A  specimen  of  Fiatularia  serrata,  a  species  which 
is  very  rare  on  our  coast. 

JZoyal  Muaeum  of  Natural  Bistory,  Leiden,  Indian  Archipelago.  Aocea- 
sion  13058;  catalogue,  32689-32751.  A  collection  embracing  up- 
wards of  60  named  species  of  fishes  in  return  for  American  species. 
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Sittorical  and  Seientijic  Soctrty,  Winnipeg,  Manitoira.  Aceessiou  11897; 
catalogue,  31940-9  and  31951-5.  A  collection  of  tbe  more  important 
Bpedes  of  Winnipeg,  secured  tbroagh  the  instrumentality  of  Mr- 
Strong,  of  the  Canadian  preBS.    The  entire  list  is  worthy  of  record : 

1.  MoxosUma  carpio,  (Val.)  Jord.    "  White-scaled  sncker." 

2.  CaiOBtomua  uren,  (Mitch.)  Le  S.     "Bine  sucker." 

3.  Moxoaioma  macrolepidotvm,  (Le  S.)  Jor.     "  Red  sucker." 

4.  Hyodon  alosoides,  (Raf.)  Jor.  &  GilL».     "Gold  eye." 
6.  Stizostedium  oanadente,  (Bmith)  Jor.     "  Pickerel." 

6.  Eaox  luciw,  L.    "Pike." 

7.  Amiurtts  vulgaris,  (Thomp.)  Kelson.     "Mnd  pont." 

8.  Perca  americana,  Schranck.     "Perch." 

9.  Catortomua  longiros&um.  Le  S.    "  Black  sucker." 

10.  Carpiodti  tumidua,  Baird  and  Oirard.     "Bnftalo." 

11.  Hapioidonotus  rickaredaoni,  (C.  &  Y.). 

12.  Coregonut  clupei/ormia,  (Mitch.)  Milner.     "Whiteflsh." 

13.  Hyodon  alotoidet,  (Rat.]  Jor.  &  Gilb.     "Gold eye." 

14.  Catostomvf  teres,  (Mitch.)  Le  8.     "Black  sucker." 

15.  Macostoma  maorolepidottim,  (Le  S.)  Jor.    "Bed  sucker." 

Fred.  Mather,  Adirondack  Lakes,  Keic  York.  Accession  13811}  oata- 
logne,  33917-33999.  Mr.  Mather  has  described,  for  the  Adirondack 
Surrey  report,  two  new  species  of  Caiostomus  and  forwarded  the 
types  to  the  National  Mnsenm.  One  of  these  is  Catoatomus  nanomy- 
fM,  Uather,  from  a  tributary  of  Big  Moose  Lake.  I  am  inclined  to 
think  that  these  are  simply  yoang,  or  dwarfed,  examples  of  Gatosto- 
Mui  longiroitrum,  which  hare  early  begun  reproduction.  I  can  see 
no  Bpeciflc  cbaracters  to  warrant  their  separation  from  Jongirostrum. 
CatottomtiM  utowana,  Mather,  from  Blue  Mountain  Lake,  Hamilton 
OosDty,  Hew  York,  and  also  fk»m  Big  Moose  Lake,  I  should  call  C. 
teres,  (Hitch.),  the  commonest  of  the  northern  suckers.  Tbe  fact  that 
these  two  species  were  found  spawning  when  of  small  size  does  not 
varrant  their  separation  as  distinct  species,  this  being  probably  a 
cUmatic  phenomenon. 

Lewis  0.  Mitchell,  Bamegat.  N.  J.  Accession  13671;  catalogue,  33197. 
Mr.  Mitchell  forwarded  a  fine  Pomaeanthus  arcuattts,  which  we  have 
not  before  known  to  exist  in  our  seas  north  of  Florida.  A  color 
sketch  and  a  ca«t  were  made,  and  Mr.  Todd  is  now  at  work  on  a 
drawing  of  both  tbe  adult  and  the  young. 

£.  W.  Nelson,  Saint  MiehaePs  and  vicinity,  Alaska.  Accession  — - — ; 
catalogue,  32821-987.  This  includes  the  major  portion  of  Mr.  Nel- 
son's collection  of  fishes  and  contains  many  Valnable  Epecies.  There  is 
a  large  series  of  Oneorhynchi,  Coregoni,  and  other  Salmonoids,  besides 
tbe  following:  Ckirolophut  polyactocepkalus  (Pall.);  Mr.  Nelson  ob- 
tained the  only  specimens  we  have  of  this  blenny;  Lycodes  tumerii; 
Anarrhichas  l^tnms;  Paropkrys  isohynrtts,  from  Unalasbka,  the  most 
northern  record  from  Alaska ;  Brachyopsis  i^it. ;  Uranidea,  from  month 
ofTaoanah  Kiver;  jlfur(cnoide», probably  a  new  species.         .  ■i^H^'^lc 
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Capt.  E.  E.  NichoU,  U.  8.  N.,  British  Columbia  and  AlaaJca.  AcceBsion 
13757;  catalogne,  33781-33803, 33910-33913.  Among  numerous  speciea 
of  interest  were  the  two  following :  Delol^na  virgatu$,  Bean,  the  singu- 
lar scaled  genns  of  CryptacantMda  which  Captain  Xichols  was  the 
first  to  discover ;  Prionistiva  macellws,  Bean,  of  which  we  now  have 
two  examples,  twth  obtained  from  Oaptaio  I^ichols. 

Capt.  S,  E.  Kiehols,  U.  8.  N,,  AUuka  and  British  Columbia.    Accession 

;  catalogue,  31956-32019.    A  collection  of  forty-three  species, 

in  fine  condition,  JDOludiog  the  following  of  special  interest: 

1.  Friglops  pingelii,  not  previousty  taken  in  Alaska. 

2.  Frioniitius  macellus,  Bean,  a  new  genus  and  species  related  to 

Trigh^g,  described  iu  Proc.  Xat  Mos.  for  1883,  pp.  365-359. 
A  second  example  was  taken  by  Captain  ^Nichols  and  is  meo- 
tioned  with  the  type. 

3.  Gymnacantkas  galeatm,  Bean,  extending  ita  range  considerably 

eastward.    The  species  was  discovered  first  at  Unalashka. 

4.  Potamocoitus  gulogua,  its  first  occurrence  in  Alaska. 

5.  Mierometrus  aggregatua,  the  first  Embiotocoid  known  from 

Alaska. 

6.  8omnio*us  viierocephalvs,  jaws  cut  from  an  Alaskan  example  8 

feet  long,  demonstrating  the  existence  of  the  species  in  South- 
eastern Alaska. 

Pro/.  F4lipe  Poey,  Havana,  Cuba.  Accession  13463 ;  catalogue,  33079- 
33141.  This  collection  contains  many  species,  among  which  are: 
ElopssoMraSfEcheneis,  several  spec\^,Oerre»  zebra,  HolacantkusparrtEy 
Tetrodon  ocoipitalig,  Opi$thonema,  Murmia,  Opkichthys,  Tglosurui, 
Agonostoma,  Fistularia,  Plectr(^ma,  several  species,  Traohinoc^ludus 
myops,  Xyriehthya,  Auloatoma. 

Bilas  Steams,  Penaacola,  Fla.  Accession  — - — ;  catalogue,  33916. 
Mr.  Steams  sent  the  example  here  recorded  to  Professor  Jordan  with 
some  other  species  and,  for  a  time,  it  was  believed  to  be  new  ;  bat  a 
comparison  with  typical  specimens  shows  it  to  be  Emblemaria  nivipes, 
Jor.  &  Gilb.,  a  si>ecie3  first  made  known  from  thefearl  Islands  in  the 
Pacific,  whence  it  was  brought  by  Prof.  F.  H.  Bradley.  The  occur- 
rence of  this  fish  in  the  Oalf  of  Mexico  is  quite  interesting. 

Silas  Stearns,  Pensacola,  Fla,  Accession  13247 ;  catalogae,  31891- 
31939.  A  collection  of  great  value,  containing  the  following,  among 
many  other  species : 

1.  Stenotomvi  oaprinus,  Bean  (young),  the  singular  "goat's-hoad 

porgy"  recently  discovered  at  Pensacola  by  Mr,  Steams. 

2.  Opistkdgnathvs  scaphiurus,  Ck>ode  &  Bean. 

3.  Eeheneis  albescens,  Temm.  &  Schleg.,  now  for  the  first  time  re- 

corded in  oar  waters. 

4.  Pkycis  ;fioridanus,  Beau  &  Dresel,  a  manuscript  species,  of 

which  a  brief  diagnosis  has  been  prepared  for  pablioatioa  in 
Proc.  Biological  Society  of  Washington,  Vol.  il. 
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6.  Corypluena  equitetis,  L.  (t  or  kippurua,  L.),  13  examples  of  rather 

small  Bize. 
6.  Apri<m  afiommuSf  Jor.  &  Gitb.,  a  species  recently  described  in 
Pn>c  Nat  Mu8.  for  1883,  pp.  142, 143. 

Silat  SUanu,  FenttuMla,  FUt,  Part  of  accessioo  12991 ;  cataloKoe, 
33000-33001.  The  first  of  these  is  an  example  of  Conger  caudicuhi, 
B«u),  the  second  ooe  kDowi>.  in  this  Museum.  TUc  other  is  Ant^ntia- 
ritu pleurophtJtalmus,  Gill,  which  has  not  been  previously  obtained  for 
many  years. 

Silei  8t«anu,  PensacoUt,  Fla.  Accession  12991 ;  catalogue,  32755-32767. 
AnoDg  these  fishes  were  tvo  which  have  not  before  been  known  to 
occnr  in  Florida ;  these  are  Brotula  barbata,  (Bl.  Schn.]  Guv.,  a  species 
of  the  Caribbean  and  West  Indies,  and  a  new  species  of  Pkycii, 
Pki/at  foridanug,  Bean  &  Dresel,  a  mannscript  si>ecies  about  to  be 
described  in  Proc.  Biol.  8oc.  Wash.,  Vol.  II. 

Wai  SUariu,  Pensaot^,  Flo.  Accession  12901  part ;  catalogue, 
33633-32637,  32647.  Among  the  species  are  the  following  rare  ones: 
Diplodutap.,  Tyloawrus  gladius,  Beau,  Diplodut  caudimacula,  Poey,  Cau- 
loktiiiu  microps,  Goode  &  Bean.  Batraehta  pardus,  Gtoode  &  Bean, 
i^kicktkyi  guttifer.  Bean  &  Dresel,  a  new  species  Just  described  in 
mflDUflCript  for  Proc  Biol.  Soc.  Wash.,  Vol.  ii. 

Ih.  Leonard  St^neger,  Commatt^r  Iglands  and  Kamtichatka.    Accession 

J  catalogue,  33804-33908.    This  is  a  collection  of  great  value, 

which  was  made  by  Dr.  Stejneger  during  the  years  1882  and  1883, 
vhile  in  the  service  of  the  Signal  Bureau,  U.  S.  A.  The  collection  is 
valoable  because  of  its  bearing  upon  geographical  distribution  and 
fiom  the  fact  that  it  contains  many  hitherto  doubtful  Fallassian  spe- 
cies from  localities  visited  by  Steller,  besides  others  which  appear  to 
be  nndescribed.  The  species  are  not  yet  fully  identified,  but  the  fol- 
lowing may  be  mentioned  as  reasonably  ascertained : 

33806,  33837.  Cyelopterichthya  species,  two  specimens  (Vom  Ber- 
ing Island.  The  genus  is  extremely  rare  in  collections,  and 
very  little  known,  save  l^m  a  description  by  Dr.  Stetodachner, 
which  is  accompanied  by  a  good  figure.  Pallas  described  the 
fish  under  the  name  Cyclopterug  ventricosus,  and  Steindacluier 
re-described  it  as  Cyclopterichtkys  gtaber.  Our  specimens  are, 
in  all  probability,  C.  ventricosus. 

33807.  Oymi%aeanthU8  galeatus.  Bean.  I  did  not  learn  much  from 
the  type  of  0.  pistilliger  in  Berlin,  because  of  its  very  bad  con- 
dition. It  may  be  that  my  species  is,  after  all,  identical  with 
that  of  Pallas,  but  of  this  I  cannot  be  sure. 

33809.  Hypometvt,  probably  olidus. 

33017.  Cottua  diceravs  from  Ramtschatlia,  the  original  locality  of 
the  species. 

33S2I.  Pteurogrammus  monopterygiua  from  Bering  Island,  extend- 
ing its  range  very  much  to  the  westward. 


234  REPORT  OK  NATIONAL  MUSEUM. 

33848.  Blenny  not  yet  made  ont. 

33849.  Agonid  Dot  yet  ideatifled. 

33869.  Bathymaster  signatus,  Cope,  from  Beriug  Island,  greatly 
extendiDg  its  raDge. 

33870.  Oymnelia,  from  Copper  Island.  There  is  a  splendid  lot  of 
Gottoids  and  also  of  Salmonoids  whicb  will  throw  much  light 
ou  the  relations  of  tbe  Kamtchatkan  fauna  to  that  of  Alaska. 

Capt.  Tkomaa  Stratton  (through  Jos.  0.  Swan),  Port  Angehs,  Wash.  Ter. 
Catalogue,  32547.  This  vas  an  example  of  Dehlepis  virgatua,  Bean, 
and  is  the  third  example  known  to  be  preserved.  It  was  picked  np 
on  the  beach.  Mr.  Swan  writes  that  "specimens  are  occasionally 
but  rarely  seen  in  the  Victoria  market." 

Jamet  O.  Swan,  Fort  Tmenaend,  Waah.  Ter.  Accession  12647 ;  cata- 
logue, 32492-32503.  Mr.  Swan  had  in  this  collection  the  following 
among  other  species;  Bratna  rati,  whose  occurrence  in  the  Korth 
Pacific  be  was  the  first  to  detect.  Macrurug  aorotepis,  Bean,  a  new 
species  described  in  Proc.  Nat  Mns.  for  1883,  pp.  362-363.  This  is 
the  first  specimen  of  the  genos  kuown  from  the  Eastern  Pacific. 

U.  S.  FUh  OommiasUm,  off  Southern  New  England  coast  and  aouthtcard  to 

OheaapeaJce  Bay.    Accession  ;   catalogue,  33266-33587.    This 

large  collection  was  made  mainly  by  the  parties  on  the  steamers 
"Albatross'^  and  "Fish  Hawk, "  in  depths  varying  from  35  to  2,949 
fothoms.  In  this  greatest  depth  the  following  fishes  were  taken : 
Cyelothone  lusea  (many),  Soopelua  sp.  (three  t),  Atepooephalid  jav.  (one), 
Manoaiiat  uranoaeopua  (one),  PUctromug  (one).  The  collection  em- 
braced many  of  the  species  recently  described  by  Ooode  &  Bean,  &om' 
specimens  trawled  by  the  "Blake,"  but  not  previously  in  the  Na- 
tional Mosenm,  and  there  was,  besides,  a  goodly  nnmber  of  new  forms 
which  have  been  for  the  most  part  briefly  characterized  by  Professor 
Gill  and  Mr.  J.  A.  Eyder. 

Of  the  "  Blake  "  species  the  summer  explorations  yielded  the  follow- 
ing :  Ohalinwa  Simula,  Goode  &  Bean ;  Coryphwnoidea  carapinus,  Qoode 
&Bean;  Maarurus  a^er,  Goode  &  Bean;  Bathysaurua  agaaaixiijQoode 
&  Bean;  Ealosaurus  macrookir,  Gnnther;  Alepoctphalttt  agasaiziiy 
Goode  &  Bean ;  Lyoodonus  mirabHis,  Goode  &  Bean ;  Ditiroiene  intro- 
niger,  Goode  &  Bean.  The  new  species  were  first  noticed  in  part  iii 
Forest  and  Stream  of  August  30, 1883,  and  again  in  asabsequent  issue } 
afterwards  (November  27, 1883)  a  more  extended  paper  based  upon 
this  material  was  published  in  Proc.  Nat.  Mas.,  volume  vi,  pages  253- 
273. 

Professor  Gill  also  pablished  in  Nature  a  note  upon  the  afflnitiea  of 
the  EnrypharyngiAm,  contrasting  them  more  especially  with  BaeeO' 
pharynx.  It  is  to  be  hoped  that  the  new  species  will  soon  be  Ailly 
desoribed,  for,  without  the  typical  specimens,  it  would  be  very  diffl- 
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colt  if  not  impos^ble  to  recognize  them  in  tbe  futare.  The  foDowiag 
qteciee  appear  to  have  been  erroneously  cotisideretl  as  nen- : 

1.  Ckinuera  abbreviata,  Proc.  Nat.  M113.,  1883, 254,  is  the  young  of 

C.  plumbea,  Gill,  which  Ib  identical  with  C.  a;ginis,  Gapello,  de- 
scribed in  1868. 

2.  Sigm<^  atigmaticus,  Proc.  Nat.  Mus.,  1S83, 2o6,  does  not  repre- 

sent a  new  genns  and  species,  but  is  simply  a  badly  preserved 
example  of  Qonostoma  denudata,  (Rat)  Bouap.,  of  which  we 
already  had  a  drawing  from  a  "Fish  Hawk"  specimen  taken 
October,  1881. 

3.  SalMaMnu  goodei,  Proc.  Nat.  Mus.,  1883, 267,  is  not  sufBciently 

distiDgnisbed  &om  B.  maerocKir,  Qtbr.  to  receive  a  new  name. 
Mr.  Qoode  and  I  observed  more  variation  among  tbe  types 
of  the  1att«r  species  than  will  be  found  between  tbe  published 
descriptions  of  the  contrasted  forms. 

4.  Bt^ltanoheryx  mona,  Proc.  Nat.  Mus.,  1883, 258,  belongs  to  the 

same  genus  as  Gill's  proposed  Acanthoohaaua,  and  the  fam- 
ily AeanthochienidtE  is  unnecessary,  as  both  the  species  are 
Berycoids. 
The  remark  "closely  allied  to  Melamphaes"  was  intended  to  follow 
lad  apply  to  Plectramus. 

5.  Tj/phlopaaraa  ahufeldtU,  Gill,  Forest  and  Stream,  1883,  is  not 

blind  and  is  not  a  new  geoos  and  species,  bnt  is  identical 
with  Mancaiias  vranoaoopua,  (Murray),  "  The  Atlantic,"  New 
York,  1878,  ll,  p.  67,  Fig.  20. 
Other  species  which  are  especially  interesting  are  the  following : 
33296,   33495,  33560.     Argyr<^eleem  olfersii,  (Oav.).      We  bad 
previously  obtained  A.  hemiffj/mnus,  so  that  we  now  possess 
two  species  of  tbe  genus  from  the  Western  Atlantic.    These 
are  the  first  specimens  ot  olfersii  that  we  have  secured. 
33471,  33663.    Stemoptyx  diaphanay  Hermann,  not  taken  before 

except  by  tbe  "  Blake." 
83510.  Satkylagiu  species.  A  specimen.  No.  31861,  of  tbe  same 
species  was  taken  by  the  "  Fish  Hawk,"  October,  1882,  haul 
1,165,  in  N.  latitude  39°  62',  W.  longitude  70°  30',  554  foth- 
oms.  The  genus  was  described  by  Dr.  Qauther  (Ann.  and 
Mag.  Nat.  Hist.,  September,  1878,  p.  348)  from  examples  ob- 
tained in  the  Antarcticand  South  Atlantic,  at  depths  raugiug 
&om  1,950  to  2,040  fathoms.  Our  species  resembles  his  B. 
AtUinticut  very  closely,  but  has  a  longer  anal. 
IT.  &  Fiah  Commiision  fteamer  "Albatroaa,"  off  mouth  of  Cketapeake  Bay. 

Acceesion j    catalogue,    32610-32661,   32665-32682,    32684- 

32688.  A  valuable  collection,  especially  for  geographical  distriba- 
HtM,  and  becaose  of  numerous  rare  species.  I  name  the  following : 
Smuiithyt  tooUtpaoeus,  very  fine  examples;  Ooryphtenoidea  rwpeatria; 
M^noatigma  geUUinoawn;  BUmoptyx  diaphana;  OkoMUodiu  stoanii^ 

Cookie 
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LyeodoKvs  miVaiili*,-  Cryptaoanikodea  macutatus;  Cmtroseymnta  sp., 
the  last  two  being  the  first  of  their  kind  fh>m  so  far  soath. 

U.  8.  Fish  Committion  tlwmer  '^Albatross,"  H.  Jat.  35°  37'  30" ;  W. 
long.  74°.  Accession  J3134;  catalogue,  32782-32798,  32804-32820. 
The  collection  was  made  during  April  and  May.  It  contains  many 
interesting  species,  and  the  following  apparently  new  ones :  Jioio, 
32793;  Lyeodes,  S281S. 

U.  8.  Fiak  GommUaion  steamer  '^AlbatrosSf"  off  Ckeiapeake  and  Ddavnare 
Bay»,&e.  Accession  13247;  catalogue,  33006-3306L  This  collection 
is  particularly  rich  in  the  following  species:  Eahporphymt  viola, 
QlyptocepKalve  eynoffloaaue,  Scylliorhinua  reti/er,  A  Upocephalwa  agaeaitii, 
Macntrua  bairdii. 

Dr.B.C.Tarrow,  Washington, B.C.    Accession ;  catalogue, 33076. 

A  fine  large  specimen  of  l^loauma  earibbceus  (52  inches  in  length). 

Work  done  npon  thefiakea  duriTig  1883. 

In  arranging  the  collection  of  fishes  for  exhibition  and  study,  as  well 
as  for  the  ordinary  purposes  of  preservation,  I  have  tried  to  transfer 
the  contents  of  tanks  as  far  as  possible  into  glass  jars.  Powder  tanks 
are  so  liable  to  become  leaky  and  the  tin  lining  wears  off  so  quickly 
that  we  need  to  be  continually  overhauling  them  in  order  to  save  the 
contents  fl-om  deterioration  and  destruction.  It  would  be  very  hard  to 
tell  the  number  of  such  transfers  made  daring  the  year,  bnt  some  idea 
of  the  work  may  be  gained  A^m  the  fact  that  almost  the  entire  stock  of 
Jars  purchased  for  the  year  was  nsed. 

Most  of  the  fishes  are  now  identified  and  labeled  and  collected  in  their 
proper  families,  though  not  yet  in  zoological  sequence,  for  wantof  a  hall 
sufficiently  large  to  hold  the  entire  collection. 

A  card  catalogue  of  the  fishes  in  jars  has  been  completed,  filling  at 
least  20,000  cards  and  representing  more  than  three  times  that  number 
«f  individuals.  This  does  not  include  undetermined  collections  and  tank 
specimens. 

A  collection  was  prepared  for  exhibition  at  the  International  Fish- 
eries Exhibition  in  London.  This  included  450  species  and  represented 
pretty  fully  the  following  subjects:  Alaska,  Gulf  of  Mexico,  and  East 
Florida,  Salmonoids  of  North  America,  exclusive  of  Greenland,  and  the 
genera  of  fresb-water  fishes.  Of  the  Alaskan  species,  81  were  exhib- 
ited ;  of  the  Salmonoids,  3S  species ;  of  the  fishes  of  the  Gulf  of  Mexico 
and  East  Florida,  173  s^pecies ;  aud  of  the  fresh-water  fishes,  183  species 
were  shown.  Section  F  of  the  Loudon  Fisheries  Catalogue  relates  to  the 
collections  of  fishes  exhibited.  In  this  section  there  is  a  general  survey 
of  the  regions  represented,  and  the  common  names,  maximum  size,  fbod 
qualities,  and  spawning  habits  of  the  species  are  treated  upon.  TbiB 
■collection  of  fishes  was  made  the  basis  in  London  of  some  exahanges 
with  the  British  Museum,  to  which  iustitutiou  a  large  part  of  it  was 
presented  at  the  close  of  the  exhibition. 

In  the  review  of  the  important  accessions  during  tho  year,  it  will  be 
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observed  that  the  Dumber  of  additions  has  been  very  large,  and  a  con- 
sJderaUe  amonnt  of  time  lias  been  speat  in  the  care  of  theae  accessioDS. 
Tfae  steamers  of  the  United  States  Fish  Commission  have  been  especi- 
aUy  actJTe  in  adding  to  the  collections,  securing  to  the  Museum  a  vast 
amount  of  material  of  great  valne. 

In  coDJnnctiou  with  the  assistant  director,  I  -was  engaged  for' some 
lime  in  stndyingand  reporting  upon  the  deep-sea  fishes  collected  by  the 
Coast  Surrey  steamer  "Blake,"  in  the  year  1880.  This  report  was  fin- 
ished and  the  fishes  were  returned  before  my  departure  for  London. , 
Drawings  of  the  new  species  were  made  by  Mr.  H.  L,  Todd  aud  exam- 
ined before  the  return  of  the  fishes  to  Mr.  Alexander  A.gas8iz. 

Mj  assistants  were  employed  for  several  months  in  the  preparation 
of  the  bibliography  of  works  relating  to  the  fishes  of  the  Atlantic  A 
list  of  tbe  bibliographies  prepared  is  appended.  Among  other  works 
consulted  may  be  mentioned  the  Zoological  Becotd,  ^1  of  the  volumes 
of  which  were  searched  for  references  to  Atlantic  fishes. 

Late  in  the  month  of  June  I  left  Washiugton  to  join  the  United  States 
commissioDer  at  the  International  Fisheries  Exhibition  in  London. 
During  my  stay  in  the  latter  city  I  was  engaged  for  a  while  in  the  selec- 
tioii  ot  doplicat«s  for  the  National  Museum  from  the  collections  of  the 
Britieh  Museom.  The  greater  portion  of  my  time,  however,  was  de- 
voted to  the  Btady  of  fishes  in  South  Kensington  and  in  the  exhibits  of 
Sweden,  Iforway,  Bussia,  Canada,  Newfoundland,  and  other  countries 
ahibited  iu  Loudon.  A  great  mass  of  notes  relating  to  species  either 
nmilar  to  or  identical  with  forms  occurring  in  the  Western  Atlantic  was 
collected  and  is  now  in  process  of  elaboration  for  a  final  report. 

Through  the  conrtesy  of  Dr.  Marie,  Mr.  Goode  and  I  were  allowed  to 
■tody  a  large  namt>er  of  Linne's  types  of  American  fishes.  The  infor- 
nttioD  thus  obtained  will  enable  us  to  settle  numerous  doubtful  ques- 
tions as  to  the  nomenclatare  of  some  of  onr  species. 

Among  the  exhibits  studied  which  are  of  especial  interest  was  a  col- 
lection of  the  Vega  fishes  taken  by  Professor  ^ordeuskiold.  As  a  re- 
ailt  of  the  investigations  thus  carried  on  we  wilt  be  enabled  to  solve 
osny  unsettled  problems  in  the  relationships  between  the  fishes  of  the 
two  sides  of  the  Atlantic  basin. 

Through  the  means  of  a  special  mission  to  Vienna  opportunity  was 
foond  for  studying  numerous  types  of  American  species  belonging  to 
nraseoms  in  Paris  and  Berlin,  the  especial  objects  of  investigation  in 
Paris  being  types  of  Cuvier  aud  Valenciennes,  ^^nd,  in  Berlin,  Pallas'a 
types.    The  material  thus  acquired  will  be  utilized  in  future  reports. 

lu  Genoa  an  arrangement  was  made  for  an  exchange  of  fishes  with 
Uie  Museo  Civico,  by  which  we  hope  to  obtain  numeroos  desiderata  of 
Uediterranean  species  in  return  for  duplicates  from  our  own  collec- 
tions.  Arrangements  were  made,  also,  with  Dr.  Steiodaobner,  in 
Vienna,  for  a  similar  exchange  of  fishes,  Dr.  Steindachner  having  nu- 
merous fishes  from  the  Mediterranean  and  elsewhere,  which  he  will  give 
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to  the  National  Mnsenm  in  exchaoge  for  daplicates  of  our  deep-sea 
species. 

Daring  the  year  1883  there  were  fifty-three  papers  received  and  cata- 
logued for  the  ProceediDgs  of  the  TJoited  States  National  Maseam. 

Proofs  of  Sections  D  and  E  of  Balletin  27  (London  Fisheries  Exhibi- 
tion Catalogne)  were  read,  and  Section  F,  relating  to  the  fishes,  was  writ- 
ten and  the  proofs  revised  before  leaving  for  London. 

EHtriei  in  the  catalogue  of  fiiket  during  1883. 

*  The  total  number  of  entries  in  the  catalogue  was  1,676,  the  first 
nomber  being  31,891,  and  the  U6t33,dl9.  By  subtraction  we  would 
have  nearly  500  entries  more  than  the  number  given,  but  these  are 
partly  blanks  not  yet  filled  up,  or  entries  made  in  1883.  The  actual 
number  is  1,576,  as  stated  above.  This  number  wasdistributed  tbrough 
the  different  mouths,  as  shown  in  a  table  farther  on. 
Table  shoteing  tome  of  the  uork  upon  the  eolUctiwn  o/fiihet  dur^  1883. 


1'    1 1  8*8 


Jumary  .... 
Febniuj  ... 

April    ".'.'.'.'. 

m 

jiiii« 

July 

Angoot 

September  .. 

October 

November... 
December... 

Totals 


Present  state  of  the  collection. 

The  exact  number  of  specimens  has  not  yet  been  accurately  deter- 
mined, but  it  cannot  be  less  than  65,000,  divided  as  follows :  (1)  Id  the 
reserve  series  35,000;  (2)  on  exhibition  20,000;  (3)  duplicates  10,000. 
Moat  of  the  collection  is  in  good  condition,  the  only  exception  beio^ 
very  old  collections  which  have  not  been  kept  in  sealed  bottles,  speci- 
mens received  in  bad  condition,  and  collections  kept  In  inferior  tanks. 
I  am  convinced  that  powder  tanks  are  unreliable  for  the  preservation 
of  fishes  on  account  of  the  liability  to  become  leaky  and  the  rapidity 
with  which  the  coating  of  tin  wears  off.  We  shall  never  be  able  to  pre- 
serve fishes  successfnliy  until  some  good  substitute  for  the  copper  taJiks 
is  provided,  and  at  present  nothing  else  seems  to  be  available  except 
glass  vessels. 
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BecommendatioTis  and  general  remarJca. 

I  wonld  recommend  that  the  duplicates  be  disposed  of  as  soon  as  poa- 
Bibte,  in  order  to  save  time  and  expense  ia  caring  for  them.  I  wotdd 
also  suggest  that  collectors  in  regions  which  have  been  leasonably  well 
studied  should  be  instracted  not  to  send  duplicates  in  large  numbers. 
Should  the  Museum  at  any  time  need  additional  specimens  of  a  partio- 
nlar  spedea  which  is  known  to  be  common  at  a  given  point  it  would  be 
oomparatiTeiy  easy  to  obtain  it  £rom  one  of  its  collectors.  It  is  to  be 
hoped  that  »  suitable  place  will  soon  be  provided  for  the  reception  of 
the  skeletons  of  flsbes  which  are  now  in  storage  and  consequently  not 
available  for  stndy.  It  is  essential  to  the  welfare  of  the  collection  of 
Bsfaes  in  alcohol  that  a  separate  fire-proof  building  be  constructed  to 
contain  them ;  nntil  that  is  done  the  collection  will  never  be  system- 
atically arranged  and  secnre  against  accident. 

In  4wnclndin(;  this  review  of  the  work  carried  on  in  the  department 
offlahes,  I  take  pleasure  in  acknowledging  my  indebtedness  to  my  as- 
sistants, without  whose  help  it  woold  have  been  impossible  to  have 
accomplished  what  has  been  done.  Mr.  Barton  A.  Bean  has  been  en- 
gaged principally  in  labeling  and  arranging  collections,  recording 
aeeesBions  and  distributions,  preparing  duplicates  for  distribntion  and 
outfits  for  collectors,  and  he  has  assisted  in  the  correspondence.  Ensign 
H.  Q,  Dresel,  United  States  Navy,  has  devoted  his  time  mainly  to  pre* 
paring  bibliography  of  Atlantic  fishes,  cataloguing  the  fishes  in  jars,  and 
in  the  identiBcation  of  recent  collections  &om  the  Onlf  of  Mexico  and  the 
West  Indies.  Mr.  Peter  Parker,  jr.,  has  been  occupied  for  the  most 
part  in  the  bibliography  of  Atlantic  fishes,  in  field  work  at  Wood's  HoU, 
Mass.,  and  in  the  preparation  of  the  card  catalogue.  Mr.  H.  L.  Todd 
has  made  a  large  nnmber  of  excellent  drawings  and  is  now  prodnolng 
some  of  the  finest  illustratioDS  of  fishes  extant. 


DEPARTMENT  OF  INSECTS. 
C.  v.  EiLEY,  Honorary  Curator. 

The  work  of  the  department  has  consisted  in  mounting  and  properly 
taking  care  of  the  material  received  so  far  as  time  would  permit,  bat 
there  is  a  large  amonnt  of  material,  principally  alcoholic,  which  has 
accnmnlated  for  many  years,  besides  that  turned  over  by  the  Depart- 
ment of  Agriculture,  which  urgently  needs  working  over  and  mounting. 
There  is  also  a  great  deal  of  valuable  exhibit  material  that  needs  prop- 
erly arrangiDg  and  labelling. 

The  lists  given  below  virtually  comprise  two  sets  of  accessions,  those 
which  are  recent  and  belong  properly  to  the  year  1883,  and  some  that 
were  simply  received  daring  the  year,  but  collected  in  previous  years. 
Most  of  the  single  specimens  reached  me  in  poor  conditioo,  and  were  not 
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worth  preserviug,  especially  »a  such  Biugle  specimeus  are  ordiuarily 
common  and  well-koown  species.  The  most  valuable  collectiona  are 
those  received  from  Capt.  B.  W.  Shnfeldt,  U.  H.  A.,  while  atatioaed  at 
New  Orleans,  La. ;  those  from  Mr.  C.  L.  McKay,  collected  in  Alaska; 
and  those  left  hy  the  late  Mr.  George  Shoemaker. 

A  case  of  specially  prepared  iusecis,  chiefly  from  my  owd  cabinet, 
waa  arraDged  for  the  London  Fisheries  Exhibition,  illnstratlDg  the 
transformations  of  the  priucipal  insects  affecting  the  fishery  industries 
either  beoeflcially  or  injariously. 

For  the  rest,  the  work  of  the  department  has  been  confined  to  an- 
swering the  letters  of  inquiry  as  indicated  by  the  accessions  and  many 
others  received  without  specimens. 

The  samples  of  rice  which  were  on  exhibition  at  the  Centennial  Ex- 
position, and  are  now  stored  in  the  Museum,  prove<l  to  be  badly  in- 
fested by  various  species  of  insects.  A  list  of  these  has  been  pabtished 
in  the  American  Satttraligt,  1883,  p.  1071,  the  most  interesting  of  them 
being  a  small  Coleopteron  [Marmidiua  oralis)  the  life-history  of  which 
bad  previously  remained  nnknown. 

During  the  past  summer  niy  attention  was  called  to  the  depredations 
done  by  some  insect  to  the  wooden  &ames  of  the  Japanese  pictures  of 
plants  in  tlie  Museum.  Upon  investigation  the  author  of  the  mischief 
proved  to  be  a  very  interesting  and  undescribed  species  of  the  genus 
Hedobia  (family  Ptinidee,  order  (Joleoptera),  probably  introduced  froiu 
Japan,  and  which  I  will  at  some  future  time  describe. 

I  transmit  herewith  a  list  of  the  papers  published  by  me  during  the 
year,  chiefly  in  my  capacity  as  entomologist  to  the  Department  of  Agri- 
culture, but  in  some  part  also  based  upon  material  received  at  the 
Museum. 

On  account  of  the  accumulated  material  already  indicated  which  is  ia 
pressing  need  of  being  properly  moauted  and  worked  over,  and  with  a 
view  of  commencing  the  formation  of  an  exhibit  collection  for  which 
there  is  also  a  great  deal  of  valnable  material  that  needs  to  be  trans- 
ferred into  proper  cases,  disinfected,  properly  arranged  and  labeled,  I 
would  again  nrgently  recommend  and  advise  the  appointment  of  a  com- 
petent assistant,  as  I  had  no  such  assistance  from  the  Musetuu  during 
the  past  year. 

As  heretofore,  some  valuable  collections  have  been  offered  for  sale  and 
necessarily  declined.  I  would  mention  that  of  the  late  G.  W.Belfrage,of 
Clifton,  Bosque  County,  Texas.  Sample  boxes  sent  on  for  examinatiou 
showed  the  collection  to  be  in  admirable  condition,  and  as  it  contained 
many  typical  specimens  in  all  orders  its  accession  to  the  Museum  would 
have  been  invaluable,  and  it  could  have  been  obtained  at  a  very  reasona- 
ble price.  The  famous  collection  of  the  late  Prof.  P.  Zeller,  of  Stettin, 
Germany,  was  also  offered;  it  was  finally  secured  tit  England,  It  is 
much  to  be  regretted  that  we  do  not  have  some  provision  for  the  pur- 
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chase  of  desirable  collectioDS,  and  rather  than  aee  them  lost  to  Wash- 
iiigtOD,  have  in  some  instaoces  purchased  such  individoally. 

lA9t  of  Aeeeasioni,  1883. 

fio.  12236.  Lueilia  maeellaria  (sorew-worm  fly),  sent  by  Mr.  Jos^  0. 

Zeledon,  San  Jos^,  Costa  Rica. 
No.  13504.  Many  insects  for  determination  from  Sew  Orleans,  sent  by 

Capt.  B.  W.  Shofeldt,  U.  S.  A.,  Jackson  Barracks,  Louisiaaa. 
90. 12535.  Dynaatea  titym  i ,  fh)mMr.  Fred.  Vander  Tower,  Paris,  Tex. 
So.  12698.  Dytuutea  fityiu  i ,  from  W.  H.  Ogdin,  Patkersburg,  W.  Ya. 
Ho.  12654.  Egg-sac  of  Cyrtarackne  eomigera,  from  Mr.  Leon  Taylor, 

OMno,  San  Bernardino  County,  California. 
Ko.  12680.  TareKtuUt  et^olinenm,  sent  by  Mr.  H.  Tobias,  Cuthbert, 

fiandolph  Coanty,  Georgia. 
Ho.  13080.  Some  Califomian  insects  of  virions  orders,  sent  by  Mr.  B. 

£.  C.  Steams,  Berkeley,  OaL 
Ho.  13098.  Pkilewnu  trvMoatus,  Aniaomorpha  bupreaUtidea,  Mieroeentrm 

retinervis,  from  William  J.  Taylor,  Allapaha,  Oa. 
Ho.  13107.  Beloatoma  americanvm,  sent  by  Mr.  William  Stine,  Elmore, 

Uhio. 
Ho.  13114.  I^rvfe  of  Eriataiia  ap.,  from  Mr.  James  Bell,  Gainesville,  Fla. 
So.  13048.  Collection  of  insects  for  names  £rom  Looisiana,  sent  by  Capt. 

B.  W.  Shnfeldt,  U.  S.  A.,  Jackson  Barracks,  New  Orleans,  La. 
So.  13139.  ^eotrum  femoratum,  Midaa  clavatva,  Tarentula  earolinensiaf 

from  Mr.  Robert  Bidgway,  U.  S.  National  Museum. 
So.  13164.  Small  collection  of  insects  from  Alaska,  collected  by  Charles 

II  McKay,  U.  S.  S.  C,  Hushagak,  Alaska. 
So.  13184.  TeUa  polyphsmva,  sent  by  Miss  Bosecrans,  304  Lonisiaoa 

avenue,  Washington,  D.  C. 
Ha  13234.  Four  species  of  Coleoptera  tiom  Oregon,  sent  by  Mr.  Anre- 

lins  Todd,  Cktqaille,  Coos  County,  Oregon. 
So.  13236.  Collection  of  alcoholic  specimens  from  Looisiana,  sent  by 

Capt.  B.  W.  Sbafeldt,  IT.  S.  A.,  Jackson  Barracks,  N^ew  Orleans,  La. 
Ho.  13240.  Oaioaoma  laqueattim,  sent  by  Mr.  Aorelias  Todd,  Ooqnille, 

Coos  County,  Oregon. 
Ho.  13251.  Pupa  of  Popiljo  (uterias,  from  H.  B.  Bostwick,  Atchison, 

So.  131257.  1  Mnscid  from  breast  of  a  woman,  sent  by  T.  E.  Peters, 

AbbyviUe,  Va. 
Ho.  13269.  D^ntuta  iityw,  sent  by  F.  J.  Packwood,  New  Smyrna,  Fla. 
Ho.  13322.  Julua  marginattu,  discharged  by  a  colored  man,  sent  by  T.  S. 

Jones,  TolersTille,  Louisa  County,  Yirgiuia. 
So.  13330.  CaKtharia  nutUUli,  Epieauta  maculata,  sent  by  Prof.  F.  S.  WiU- 

yanu,  NortfaTille,  Dak. 
Bo.  13331.  Telea  polypkemva,  sent  by  Mr.  J.  B.  Wiggins,  Waverly,  N.Y. 
H.  Mis.  69 16 
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ITo.  13338.  Sgnattes  iityus,  MygaU  ftenteti,  eeut  by  Hr.  George  Stolley, 

Aastm,  Tex. 
No.  13343.  Cicada  teptendeoim  and  a  few  other  inseots,  ftom  Mrs.  Eliza- 

betii  Freeoe,  Moont  Qilead,  Loadoao  Connty,  Yirgima. 
No.  13351.  Lacanid  larva  aflfeoted  with  Torrv'bia  ep.  sent  by  Mr.  Bohert 

L.  Stede,  Bockiogfaam,  N.  C. 
No.  13360.  Fonr  species  of  Ooleoptera  from  Japan,  sent  by  P.  L.  Jooy, 

Yokohama,  Jap»n. 
No.  13263.  Some  Ooleoptera  from  Central  America,  addressed  to  G.  W. 

Belfrage,  deceased,  of  Clifton,  Bosqne  Connty,  Texas. 
No.  13364.  Pupa  of  Danait  archiypua  sent  by  Mr.  J.  Carter  Walkw, 

Woodberry  Forest,  Virginia. 
No.  13377.  StnxUgui  julianut  S ,  sent  by  Capt.  Enunet  Crawford,  U.  S.  A., 

San  Carlos,  Ariz. 
No.  13380.  Pmthina  sp.,  sent  by  Mr.  W.  6.  Watts,  Leicester,  Mass. 
No.  13381.  ZophervK  sp.,  Metapodius  sp.,  Atjridium  gemirvbrum,  from  Mr. 

Jos^  C.  ZeledoD,  San  Jos^,  Costa  Bica. 
No.  13387.  Larva  of  Fkilampelus  aehemon,  firom  Mr.  H.  F.  MoGEat,  Hamp- 

stead,  Bockingham  Connty,  New  Hampshire. 
No.  13428.  I>ynastes  titsua,  sent  by  Dr.  J.  B,  Godwin,  Pincastle,  Vo. 
No.  13431.  Thelgphoniu  gigantms,  sent  by  John  B.  Adams,  Grafton, 

Socorro  Connty,  New  Mexico. 
No.  13468.  Lima4)ode8  aet^ha,  %iitp«sp.,  from  Ellinwood  Woodman,  North 

Topeka,  Kans. 
No.  13462.  Manna  produced  by  Laohnut  strobt^,  from  James  O'Neill, 

Colville  Indian  Agency,  Chewafaa,  Washington  Territory. 
No.  13470.  Larva  ot  Phobetron  pitheeium,  sent  by  Mr.  J.  Bishop,  Coltun- 

biana,  Ohio. 
No.  13492.  Miorogaater  on  i^Atnx  gordiua,  Oeddomyia  aalMa-a&vbiloidetf 

from  Mr.  0.  M.  Ferry,  Oneida,  N.  T. 
No.  13527.  Many  alcoholic  specimens  of  varions  ordei«,  collected  in 

Alaska  by  the  lat«  Mr.  C.  L.  McKay. 
No.  13643.  Deformation  of  fruit  of  Akdna  quinata,  from  E.  B.  Beynold, 

Falls  Cbnrch,  Va,  tbroagh  Capt  J.  E.  Engle. 
No.  13616.  Samia  eal{fbmiea  (popa),  Synapheeta  gvean,  Oalgulus  Mrieno- 

tw,  from  J,  S.  Amheim,  San  Francisco,  CaL 
No.  13662.  Yarioas  species  of  ineeots,  pinned,  from  Mr.  J.  B.  Adams, 

Grafton,  N.  Mex. 
No.  13692.  MygaU  sp.,  fonnd  on  bananas  in  Washington,  D.  C,  and  evi- 
dently imported.     Sent  by  Mr.  T.  J.  Offbtt,  United  States  NaticHial 

Mnsenm,  Washington,  D.  C. 
No.  13727.  Egga  of  Diplodes  luridut,  sent  by  Dr.  D.  H.  Young,  Chicago 

Junction,  Ohio. 
No.  13730.  Bolomedea  tetiebresua,  sent  by  Mr.  WiUard  Wye,  jr.,  Hew 

Bedford,  Mass. 


sdbvGoo^^lc 


REPORT  ON  NATIONAL  HU8EUH.  243 

So.  1376S.  Small  ooneoti<Mi  of  inseoto  from  Kloaragaa,  sent  by  Lient. 
Jeff.  F.  Moser,  U.  8.  S.,  SlatiD^n,  Pa. 

No.  13824.  A  Damber  of  pinned  insects  froni  Alasba,  collected  by  the 
late  Mr.  0.  L.  McKay. 

No.  13834.  Web  produced  by  larva  of  Epheatia  zea,  sent  by  Messrs. 
HoDt  &  Boberts,  Oameron  Mflls,  Fairfax  Ooanty,  Virginia. 

Witboat  acoesaioD  iiomber:  A  large  collection  (1?  alcoholic  bottles]  of 
insects  from  Washington,  D.  C,  made  by  the  late  Mr.  George  Shoe- 
maker, n.  S.  Xational  Moseam,  Waahiogton,  D.  0. 

Old  aeeei»iona,  but  OfUy  seat  to  D^artmeat  to  1883. 

No.  8095.  A  box  of  silkworm  cocoodb.    Source  not  indicated. 

No.  9140.  One  centipede  (irrecognizable),  sent  by  M.  L,  Wood,  ensign, 

U.  S.  N.,  Galveston,  Tex. 
No.  10217.  Btrachia  kktrionica  from  W.  L.  Love,  Franklin,  N.  0. 
Ho.  10221.  Collection  of  alocholic  and  pinned  insecte  from  Sorinun, 

sent  by  0.  S.  Herring,  Paramaribo,  Surinam. 
No.  10661.  ^hinx  cingulata,  Attactupolyphemiig,from  S.  T.  Walker,  Mil- 
ton, Fla. 
No.  10273.  Worms  destroying  meadow  grass  (irrecognizable),  sent  by  S. 

W,  Powell,  Madison,  N.  Y. 
So.  10302.  Egg-mass  of  Mantis  Carolina,  sent  by  Mr.  W.  A.  Williamson, 

Fredericksburg,  Tex. 
No.  10337.  A  few  common  insects,  sent  by  Mr.  J.  B.  TlioenssoQ,  Toronto, 

Canada. 
So.  10351.  Large  nnmber  of  alcoholic  specimens  from  California,  sent 

by  Mr.  A.  W.  Crawford,  Oakland,  Oal. 
5*0  10472.  Thtigphonus  giganteua  and  a  few  Coleoptera,  from  the  Sontb- 

ero  States,  sent  by  Mr.  John  Yarrow,  Washington,  D.  G. 
So.  10478.  A  few  pinned  insects  collected  at  Fort  Laramie,  Wyo.,  sent 

by  Capt  B.  W.  Shnfeldt,  TJ.  S.  A.,  Washington,  D.  0. 
So,  lOiSS.  T^eapolyphemus  sent  by  Henry  Wagner,  Washington,  D.  C. 
So.  10538.  Large  collection  of  onmonnted  insects  from  California,  sent 

by  Hr.  Gostav  £isen,  Fresno,  CaL 
Ho.  10395.  Thgridcpterys  sp.,  sent  by  Mr.  J.  G.  Wells,  Grenada,  West 

Indies. 
Bo.  10661.  A  few  common  Coleoptera,  sent  by  Mr.  W.  A.  Williamson, 

Toronto,  Canada. 
No.  10725.  Lu'geooIlectionofalcoholicBpecimeosfh)mFl<nida,coUected 

by  William  Wittfield,  Georgiana,  Brevard  County,  Florida. 
So.  10769.  Three  larvie  of  different  insects,  sent  by  Oapt.  Charles  Ben- 

dire,  U.  8.  A.,  Fort  Walla  WaUa,  Wash,  Ter. 
So.  107S6.  Prionua  imbricomia  from  Virginia,  sent  by  Col.  M.  McDon* 

aM,  United  Stetes  Fish  Commission. 
So.  10775.  Sook^endrus  heros  fhun  Texas,  sent  by  Mr.  L,  A.  Wright, 

Washington,  D.  C. 
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ISo.  11064.  Specimen  of  locnst  oaaght  at  sea  on  board  ship  Ligbting, 
sent  by  James  T.  Bowell  throcgti  Lieut.  0.  D.  Sigsbee,  IT.  S.  X. 

Ko.  11072.  Two  species  of  biid  parasites,  sent  by  James  P.  Melzer,  Mil- 
ford,  N.  H. 

No.  11267.  Specimens  of  <*bnfiUo  gnata"  from  Arkansas,  sent  by  Hr. 
M.  H.  Thomson,  Pecan  Point,  Ark. 

"So.  11468.  A  few  Insects  from  Central  America  and  cave  crickets  &om 
Mammoth  Cave,  sent  by  Mr.  Theodore  Booseyelt,  New  York. 

Ko.  11643.  iSeveral  species  of  insects  from  La  Paz,  Gal.,  sent  by  Mr.  L. 
Belding,  Stockton,  Cal. 

No.  11771.  Mygale  hentzii,  sent  by  Mr.  D.  W.  Harris,  Homer,  Claiborne 
Parish,  Louisiana. 

No.  12001.  A  few  onmonnted  insecta,  sent  by  Mr.  W.  Hudson,  Tehaa- 
cana,  Tex. 

No.  12052.  Beioitoma  mHwiotmum,  Oybittor  fimbriolatus,  Dj/Htoua  fattn- 
watrw,  sent  by  Hon.  William  MoAdams,  Jerseyrille,  111. 


DEPABTHENT  OP  MOLLUSEa 
Wm.  H.  Dall,  Honorary  Oorator. 

The  removal  of  the  collections  from  the  lower  part  of  tfaeibnildiug  in 
order  to  make  room  for  clerks,  &o.,  while  the  east  end  of  the  boilding 
was  being  remodeled,  was  harriedly  carried  out.  It  was  discovered  in 
the  course  of  the  removal  that  parts  of  thb  oolleotioQ  which  had  not 
been  inspected  for  several  years  had  suffered  much  from  the  defects  of 
the  old  and  badly-made  cases  which  admitted  mice  and  dnst.  The  col- 
lection of  chitons  offering  mnch  animal  matter  to  these  vermin,  was 
almost  entirely  destroyed;  many  labels  and  paper  trays  were  soiled  or 
uibbled  so  as  to  require  replacing. 

Lieut.  Francis  Winelow,  tT.  S.  N.,  undertook  the  preparation  of  the 
exhibit  of  economic  mollusks  of  the  United  States  whiofa  were  sent  to  the 
Int«mational  Fisheries  Exhibition  at  London  in  pnrsnance  of  the  act  of 
Congress  requiring  an  exhibit  on  the  part  of  the  Mnseam  and  Fish  Com- 
mission. 

As  will  be  seen  from  the  list  of  accessions,  a  large  amount  of  material 
was  received  fix)m  various  sonrces  for  this  purpose  and  part  of  the  ex- 
hibit prepared  by  the  writer  for  the  Centennial  Exposition  at  Philadel- 
phia, and  afterwards  taken  to  the  Berlin  Fisheries  Exhibition,  did  duty 
on  this  occasion.  The  writer,  at  Lieutenant  Winslow's  reqnest,  aided 
him  from  time  to  time  by  snch  soggestions  or  advice  as  circomstaaces 
seemed  to  call  for.  A  catalogue  of  the  collection  as  exhibited  waa  pre- 
pared by  Mr.  Wloslow  and  has  been  published  as  one  of  the  series  of 
offld^  oatalogaes  of  the  collective  exhibit  of  the  United  States.     It 
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was,  of  oonrse,  based  entirely  upon  specimens  in  the  national  oolleotio% 
maoy  of  which  were  obtained  espeoially  for  the  purpose. 

Hr.  SafTord,  a  gradoate  of  the  United  States  'Saval  Academy  detailed 
for  special  stndy  by  the  Navy  Department,  reodered  assistaace  in  label- 
ing aad  catalogning  a  fev  species  of  shells  at  the  Kational  Mnseum, 
and  snbaeqaently  was  engaged  in  similar  bat  more  extended  work  in  the 
field  with  the  United  States  Fish  Commission  doriBg  the  summer  of 
1B83. 

On  July  1,  Hiss  Agnes  Nicholson  was  engaged  to  take  charge  nnder 
my  directioD  of  clerical  and  analogoas  work  in  the  department,  which 
she  has  carried  on  in  a  satis&ctory  and  efficient  maimer. 

A  Domber  of  collections  sent  for  naming  by  various  stadents  through- 
oat  the  coantry  have  been  named  and  retnroed  by  the  Curator,  who  has 
devoted  nearly  all  his  available  leisure  fh>m  other  o£Scial  duties  to  the 
improvement  of  the  arrangement  of  the  collection. 

There  can  be  no  doubt,  from  the  iuqairies  addressed  to  the  Curator 
during  the  year,  that  when  the  conchological  collection  is  once  arranged 
for  ready  reference  it  will  be  resorted  to  very  largely  by  students  either 
in  person  or  by  letters  addressed  to  the  curator.  With  the  existence  of 
sndi  fiK»lities  properly  administered,  the  stndy  of  these  animals  will  be 
jKomoted  and  the  number  of  stadent6  largely  increased.  This  how- 
ever cannot  be  expected  to  occur  nntil  the  curator  shall  be  able  to  de- 
vote his  whole  time  exclusively  to  th#  collection  and  cognate  matters. 

The  accessions  of  the  past  year  have  been  extremely  important. 

Hie  United  States  Fish  GommissioQ  work  has  been  carried  on  with 
sew  focilicies  and  its  asnal  vigor;  many  mollusks  new  and  known  were 
dredged,  and  a  rough  catalogoeofthem  made  before  they  were  sent  for 
■tody  to  Professor  Verrill  at  New  Haven,  where,  with  the  exception  of 
a  few  ccpbalopods,  the  entire  Fish  Commission  collection  of  mollusca 
fbr  the  last  twelve  years  remains. 

The  coUectioD  prepared  for  the  London  Fisheries  Exhibition  will  be 
available  on  its  return  for  exhibition  in  the  Mnsenm.  The  oyster  in- 
dostry  is  especially  welt  illustrated  by  it.  The  models  of  gigantic  cut- 
tlefish and  octopns  prepared  by  Mr.  Emerton  are  especially  valuable  for 
the  instmotion  of  the  public 

The  collection  received  from  K  E.  C.  Stearns,  Ph.  D.,of  the  University 
of  California,  and  still  nnpacked,  is  general  in  its  natnre,  but  with  re- 
gard to  the  western  coast  of  both  Americas  is  probably  not  only  the 
most  valnable  collection  in  existence  but  more  valuable  than  all  other 
collections  from  the  region  put  together.  It  has  been  made  on  scientific 
prindplea,  and  in  this  respect  differs  from  most  of  the  older  collections, 
is  which  little  more  than  the  mere  name  of  the  shell  was  preserved. 
There  are  other  collections  containing  more  species,  but  few,  if  any,  of 
greater  beanty ;  none  are  known  which  so  well  illustrate  the  faona  of 
onr  Pacific  coasts  and  terntories. 

Mr.  W.  G.  Binney  and  Dr.  Isaac  Lea  have  ftimished  valuable  t^peH 
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of  land  and  flreah-vater  species  belonging  to  tlie  &iuia  of  the  United 
States,  mostly  Helke,  Iamtkbo,  and  the  like. 

The  clasaical  collection  of  I>r.  Jobn  Gwyn  Jef&eys,  F.  B.  S.,  &&,  has 
been  secored  for  the  Kational  Mnsenm.  What  the  Stearns  and  Car- 
penter oolleotiona  are  for  the  California  faona,  that  of  Dr.  Jeffreys  is  for 
the  fhnna  of  the  S'orth  Atlantic,  the  British  Isles,  and  Northwest 
Enropean  coasts.  Indeed,  it  is  really  more,  for,  in  addition  to  a  profii- 
sion  of  types  described  by  himself  and  other  anthora  in  modem  days, 
the  collection  contEuns  selections  of  typical  specimens  from  the  cabinets 
of  nearly  all  the  older  British  uatoraUsts,  such  as  Montague,  Torton, 
Homphrey,  Alder,  Brovn,  and  a  host  of  others.  It  also  oontwns  the 
types  and  in  most  oases  the  nniqae  examples  oC  the  shells  dredged  by 
most  of  the  deep-sea  explorers  of  the  North  Atlantic  ezc^t  the  Chal- 
lenger expedition,  as  for  instance  specimens  from  the  "  Lightning," 
"  Porenpine,"  and  "  Valorous "  ezpeditions ;  others  from  the  "  Jose- 
phine," "Knight  Errant,"  "Triton,"  and  "Vfiringen"  parties.  Now 
that  die  United  States,  throngh  the  Fish  Commission,  are  doing  mote 
toward  deep-sea  investigation  than  any  other  nation,  the  poaseasion 
of  these  types  is  invaluable  for  our  students,  who  most  otherwise 
have  gone  to  Europe  for  determining  the  objects  of  their  study.  When 
to  these  are  added  the  Stearns  and  Alaskan  collections  and  those  of  the 
Fish  Commission,  it  will  be  evident  that  for  the  study  of  the  marine 
fauna  of  our  shores  we  have  a  collection  which  can  never  be  rivaled, 
and  only  awaite  suitable  administration.  An  extremely  interesting 
collection  from  the  south  and  west  shores  of  Florida  has  been  contrib- 
uted by  Mr.  Henry  Hemphill  to  the  National  Museum.  It  contains 
abont  two  hundred  species,  nearly  all  quite'  small,  and  many  of  them 
new  to  science  or  to  our  coasts ;  Mr.  Hemphill  is  at  present  farther  ex- 
ploring the  same  region.  A  list  of  this  collection  has  appeared  in  the 
Proceedings  U.  S.  Nation^  Mnsetim  for  1883. 

The  less  noteworthy  accessions  appear  in  the  list  hereto  appended. 

Our  registers  show  addition  of  abont  3,000  entries  during  1883,  bnt 
this  has  no  relation  to  the  accessions,  as  it  is  impossible  with  the  present 
force  to  administer  upon  a  oue-handredth  part  of  the  accessions  per 
annum,  until  the  arrears  of  the  past  t«n  years  are  brought  up.  There 
are  perhaps  20,000  miscellaneoas  moUasks  awaiting  entry,  while  the 
Steams  and  Jeffreys  collection  will  oontain  50,000  more. 

At  present,  owing  to  the  condition  of  the  lower  hall,  no  moUuslts  are 
on  exhibition,  but  a  large  number  are  ready  for  exhibition  whnoever 
oases  and  facilities  may  be  afforded. 


Listo/< 

AuatiitO.Apgar,TratU)n,N.J.,Octobarl9.  Accession  13697.  One  box 
spedmens  of  mollnsks  from  New  Jersey,  Sphari^  and  Pitjdfww,  un- 
assorted, about  1,000  speoimens. 
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J  &  Amkeim,  San  Franeiaeo,  OaL,  October  26.  Accesaion  13616.  Two 
BpecimeDS  of  soail  sbella  [Eelin)  ftom  Oalifonii&. 

If'.  O.  Bmne]/,  Burlington,  If.  J.,  October  31.  AcceasioD  13639.  Twelve 
specimens  of  United  States  land  shells. 

R  G.  Blackfordj  80  Fulttm  Market,  Sew  York,  January  3.  Accession 
12606.  Fonr  bartele  oysters,  assorted  apecimeos,  for  use  in  tbe  Lon- 
don Fisheries  Exhibit. 

S.  6.  Shck/ord,  80  Fulton  Market,  N'ew  York,  January  19.  Accession 
12585.    One  oyster  shell,  peculiarly  overgrown  with  Poiyzoa, 

S.  Q.  BUiekford,  80  FuUon  Market,  New  York,  February  22.  Accession 
12769.  One  box  of  clam  and  other  shells.  TTseM  mollaahs  for  the 
Loodon  Fisheries  Exhibit. 

X.  A.  Bloehman,  Ban  Diego,  Oal,  April  20.  Accession  13031.  One 
small  box,  specimena  of  shells. 

A.  Booth,  Baltimore,  Md.,  March  27.  Accesaion  12941.  Two  boxes,  1 
barrel,  and  2  bales  of  oysters  for  London  Exhibit. 

W.  M.  Bowron,  South  ^ttgburg,  Tenn.,  May  4.  Accession  13094.  Speci- 
mens ofSeliciTta  orbieiUata  for  name. 

W.  M.  Bowron,  South  Pittsburg,  Teim.,  June  2.  Accession  1319S.  Two 
specimeoa  of  land  shells,  for  name,  £rom  Tennessee. 

T.  W.  B.  Clark,  Boston,  Mass.,  January  12.  Accession  12642.  One 
package  small  oysters,  shells  split  and  not  split.  Specimens  of  oys- 
ters bored  by  Diplothyra  Smithii  for  London  Exhibit. 

T.  W.B.  Clark,  Boston,  Mass.,  Marohl9.  Accession  12895.  One  box,  and 
bottle  aloobol  with  oysters,  &om  Devil's  Island,  Chesapeake  Bay,  for 
London  Exhibit. 

P.  C.  Dagton,  Patchogue,  Suffolk  County,  New  York,  February  2.  Acces- 
sion 1^S61.  One  box  oysters  &om  Long  Island  for  nse  in  London 
Fisheries  Exhibit. 

M.  Deming,  Providence,  B.  J.,  March  1.  Accession  12798.  One  box 
oysters  for  nse  in  London  Fisheries  Exhibit. 

Horaee  D.  2>unn,  San  Frandseo,  CaL,  November  1.  Accession  13646. 
One  package  specimens  of  oyster  shells  from  Oalifomia.  Transplanted 
east  coast  oysters  (O.tnr^'nfca)  showing  growth  inOallfomian  waters. 

£.  B.  Evans,  Baltimore,  Md.,  June  23.  Accession  13266,  Ten  bottles 
specimens  of  coral,  &c.,  taken  from  bnoys  in  James,  York,  and  Poto- 
mac Bivers,  also  specimens  of  shells,  oysters,  &c.,  for  nse  in  Loudon 
Fisheries  Exhibit 

C.  M.  Ferry,  Oneida,  N.  Y.,  September  16.  Accession  13492.  Specimens 
of  shells  from  Oneida  Lake,  New  York.    Two  specimens  of  TJnio. 

Alexander  Pish,  Smith's  Landing,  N.  J.,  January  5.  Accession  12620. 
Une  box  oystefs.  Assorted  economic  moUnska  for  nae  in  Fisheries 
Exhibit  at  London. 

A^  .Foote  d  Co.,  New  Hanen,  Conn.,  January  4.  Accesaion  12616.  One 
hox  of  fresh  clams  from  Oonnectioiit  for  ose  in  Fineries  Exhibit, 
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A.  Foots  &  Co.,  New  Hacen,  Conn.,  (7ant(ary29.  Accession  12636.  One 
box  of  clam  shells;  same  ase  as  the  precediog. 

A.  Foote  di  Co.,  yete  Saven,  Conn.,  February  12.  Accession  12692.  One 
box  dams;  same  aa  preceding. 

A.  Foote  £  Co.,  Ifeu)  Eavm,  Cotm.,  Ftiruary  14.  Accession  12704.  One 
box  Mytibu  edulia  mid  8oUn  amerieanut  for  London  Exhibit. 

George  T.  Garrison,  Aoeomaok  0.  H.,  Va.,  May  11.  Acceseion  13119. 
One  box  specimens  of  borer,  shells  of  oysters  desbvyed  by  borer,  and 
three  live  oysters,  one  of  vbich  borer  has  jast  penetrated.  For  Lon- 
don Exhibit. 

J,  W,  Grey  (through  Bamet  PMtUpt),  Hartford,  Conn.,  Sovemhtr  23. 
Accession  13711.  Two  specimens  of  shells,  said  to  have  fallen  at 
Hartford,  Conn.,  November  11,  1883,  in  a  rain  storm.  These  are  C*- 
oit«Ito  lubriea  Mull.,  and  doubtless  were  under  leaves,  &c.,  before  the 
rain  fell. 

j;.  S.  Eawley,  U.  8.  Ifatiimal  Museum,  September  11.  Accession  13486. 
One  bottle  alcoholic  specimens  of  shells,  Niagara  River,  above  Amer- 
ican Falls. 

Henry  HemphiU,  Cedar  Kegs,  Fla.,  AprU  2i.  Accession  13044.  One 
box  marine  shells,  from  coast  of  Florida. 

Henry  Hanpiill,  Albert  Lea,  Minn.,  June  25.  Accession  13268.  One 
package  specimens  of  shells,  from  Texas,  Mississippi,  and  Loaisiana. 
Supplementary  to  the  preceding. 

Henry  HemphiU,  Cedar  Keys,  Fla.,  November  30.  Accession  13733. 
One  package  specimens  of  shells  &om  Florida.  Snpplementaiy  to  the 
preceding. 

Affred  W.  Hinde,  Anaheim,  Cal.,  August  18.  Accession  13429.  One 
package,  18  specimens  of  shells  for  name,  from  California.  They  were 
oEunecl  and  returned  to  sender. 

G.  8.  Hobbs,  U.  8.  national  Museum,  Fti>ruary2i.  Accession  12765.  One 
box  oysters  from  Savannah,  Oa. 

G.  8.  Hobbs,  V.  8.  National  Museum,  February  2i.  Accession  12768.  One 
box  of  oysters  from  Florida. 

J.  Gwyn  Jeffreys,  England,  April  30.    Accession  13083,  13424,  13508, 
&c.    Four  boxes  shells,  being  miscellaneous  European  and  British   ' 
acephala,  land  and  fresh-water  shells  and  brachiopods. 

John  F.  Kelly,  Washington,  D.  C,  April  7.  Accession  12986.  One  bot- 
tle alcoholic  specimens  of  snail  [JAmax^vus)  which  infests  cellars. 

Iseutc  Lea,  PMladetphia,  Pa.,  April  2.  Accession  12966.  One  package 
miscellaneous  land  and  fresh-water  shells. 

0.  0.  Leslie,  Charleston,  8.  C,  February  26.    Accession  12780.    One  box 

oysters  for  use  in  London  Fisheries  Exhibit. 
IT.  S.  Lighten,  Ottumwa,  Iowa,  October  2.    Accession  13637.     One  box 
specimens  of  nnios  from  Ottumwa,  Iowa. 

Thot.  J.  Love,  Cedarville,  S",  J.,  January  26.  Accession  12618.  One  box 
oysters  assorted  sizes  and  ages  for  use  in  London  Exhibit. 
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0.  L.  McKay  [deceated),  September  21.  Accession  13627.  Spedmena  of 
marine  shells  &om  Alaska,  10  specimecB,  4  species  collected  at  Naeh- 
ajfak. 

Jokn  J.  McLean,  Oape  Mendoeino,  OaL,  December  21.  Accession  13805, 
Specimens  of  shell  from  California  {Oryptoehiton  SteUen  Midd.]. 

J.  A.  MeJfiel,  New  York  Oity,  September  6.  Accession  13173.  One  box 
alcohcdic  specimens  sbells  from  mountain  streams  of  Chiriqoi.  Seri- 
ttMO,  AmpuUaria,  and  QlanSina,  1 8i>ecie8  of  each,  and  aboat  12  speci- 

AVem  IfeU,  Bamegat,  If.  J.,  January  9.    Accessions  12530.    One  box 

oysters,  &c,  for  nse  in  London  Exhibit. 
Beiay  E.  Ifickols^  Lietitenant-Commander  U.  8.  Nw>!f,  commanding  U.  S. 

8.  ^^Saaaler,"  December  5.    Accession  13757.    Miscellaneons  collection 

marine  shells,  from  Sontbeastern  Alaska. 
WiOord  Nye,  jr.,  New  Bedford,  Mom.,  February  27.    Accession  12791- 

One  package  clam  shells,  for  nse  in  London  Exhibit. 
WiOard  Nye,  jr..  New  Bedford,  Maas.,  November  30.    Accession  13730. 

Alcoholic  specimens  of  shells  (Maotra  sp.  jnn.)  taken  from  a  "vhite 

wing"  bird,  Trimble  Island,  Long  Island  liSonud. 
Ckarlea  R.  Orcutt,  San  Diego,  Cttl.,8^tember  21.    Accession  13512.    Spe- 
cimens of  shells  from  Lower  California.     Binnitea  giganteua  Gray. 
Dr.  Edward  Palmer,  U.  8.  National  Museum,  January  23.    Accession 

12601.    Small  box  of  land  shells  from  Bed  Foot  Lake,  Tennessee. 
Jamm  8.  Pearce  d:  Co.,  Providence,  R.  I.,  January  6.    Accession  12519. 

One  basket  oysters  for  use  in  London  Exhibit. 
Robert  Ridgtcay,  WkeatUmd,  Ind.,  May  16.    Accession  13139.    One  bot^ 

tie  alcoholic  specimen  of  land  shells  i^m  Indiana. 
F.  A.  Sampeon,  Sedatid,  Mo,,  March  3.    Accession  12816.    One  box  land 

and  freshwater  shells. 
Bmett  E.  T.  8eton,  De  Vfinton  Farm  (through  Jan.  W.  Taylor,  U.  8.  con- 

ntl,  Winnipeg),  Carberry,  Manitoba,  Auguet2.    Accession  13383.    Two 

iMid  staeUs,  &c. 
R,  W.  Shufeldt,  JacJaon  Barraclct,  New  Orleans,  La.y  April  24.    Acces- 
sion 13048.     Specimens  of  land  and  Iresh-water  mollasks  in  alcohol 

firom  Louisiana. 
Steawter  "Lookout,"  U.  S.  Fish  Commission,  Washington,  D.  C.    Acces> 

siiHi  12546.    Two  baskets  oysters,  Potomac  Eiver. 
R.  S.  C.  Steams,  Berkeley,  Col.,  April  30.    Accession  13080.    Specimen 

of  ^ell,  from  8  feet  below  Bur&ce  in  Tanaja  GaQon,  Texas.    Nineteen 

cases  of  moUnsca  and  shells  contained  in  the  Steams  collection. 
John  Bouiherland,  64  Liberty  street,  New  York,  May  18.     Accession 

13148.    One  specimen  of  shell  of  Areapexata  Say. 
Stmmel  W.  Very,  Santa  Cruz,  Patagonia,  June  6.    Accession  13209. 

Specimen  of  shells  of  oysters,  &c. 
Peter  Wathina,  Oeoan  View,  N.  J.,  January  4.    Accession  12618.    One 

box  of  oysters  for  nse  in  London  Exhibit. 
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Br.  0.  A.  WMie,  V.  8.  UTatiotuU  Mnaeum,  Jamiary  16.    Aooeaaion  12658. 

Tvo  large  oyster  shells  from  Sheepsoot  Biver,  Maine,  sobfbsBil,  the 

bed  beiog  extinct. 
0«>rge  White,  U.  3.  Ifatiimal  Mvieum,  S^iember  3.    AccessioD  13469. 

Four  alcoholic  specimens  of  snails  {Limax  flavm), 
A.  A.  Wilson,  Eaat  Oreentnch,  B.  I.,  January  3.     Accession  12603. 

Specimen  of  qoahogs  or  olams  for  use  in  London  Exhibit 
£j0Ht  F.  Wiiulow,  U.  8.  N.,  F^ruary  27.    Acceeaion  12789.     One  box 

oysters,  doster  of  natural  growth  tcom  the  sea-coast. 


DEFABTHENT  OF  HAEINE  INTEBTEBBATBa 

BiOHABD  Bathbdk,  CoratOT, 

Aeeessiont. 

The  principal  acoeasions  to  this  department  daring  1883  were  made 
by  the  IT.  S.  Fish  Oommission,  and  consist  of  both  determined  and  an- 
determined  collections,  the  m^j  ori  ty  of  which  were  obtained  in  the  recent 
deep-sea  explorations  of  the  new  Fish  Commission  steamer  *'  Albatross," 
off  the  eastern  coast  of  the  United  States.  Daring  the  spring,  two  lots 
of  determined  marine  invertebrates,  belonging  to  collections  made 
in  former  years,  were  received  from  Prof.  A.  B.  VerriU,  of  Tale  College. 
Again,  in  October,  at  the  close  of  the  summer  explorations  of  the  Fish 
Commission,  about  forty  cases  of  specimens  were  shipped  directly  from 
the  Wood's  Holl  station  to  Washington.  The  latter  shipment  contained 
about  200  identified  species,-  belonging  mainly  to  the  groups  of  Crusta- 
cea, ecbinoderms,  anthozoa,  tnnicates,  and  annelids,  and  a  large  quan- 
tity of  material  which  had  not  yet  been  carefhlty  examined.  Idany  of 
the  species,  both  determined  and  nndetermined,  were  represented  by 
several  varieties,  or  by  specimens  from  numerous  localities  and  different 
depths,  to  illnstrate  geographical  and  bathymetrical  distribution.  The 
entire  collection  filled  upwards  of  1,S00  tanks,  jars,  bottles,  homcsopathio 
vials,  and  small  boxes,  and  was  mostly  preserved  in  alcohol.  In  this 
enumeration  no  accoant  has  been  taken  of  the  collections  sent  to  Pro- 
fessors Terrill  and  Smith,  at  Yale  College,  for  examination  and  report, 
and  which  will  soon  be  tnrned  over  to  the  Museum. 

Mr.  Vinal  2T.  Edwards,  the  permanent  agent  of  the  Fish  Commission 
at  Wood's  Holl,  has  sent  in  during  the  year  several  interesting  ooUeo* 
tions,  made  at  seasons  when  that  station  is  not  visited  by  any  of  the 
scientific  party. 

From  the  Mnseum  of  Comparative  Zoology  at  Harvard  College  there 
have  been  received  three  collections,  representing  a  portion  of  the  scien- 
tific results  of  the  explorations  of  the  Unit«d  States  Coast  Survey 
steamer  "  Blake,"  fivm  1877  to  1880,  off  the  southern  and  eastern  coasts 
of  the  United  States  and  among  the  West  Indiee.    ProC  Alexander 
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Agassis  was  in  charge  of  the  nataral  history  work,  and  aooompaDied 
the  steamer  doling  nearly  the  entire  time  while  dredging  operations 
were  being  carried  on.  The  vatnable  collections  made  were,  nnder  the 
sopeirision  of  Mr.  Agassiz,  placed  in  the  bands  of  competent  special- 
ists in  the  several  groapa  for  study,  and  as  rapidly  as  the  reports  apon 
each  gronp  were  published,  the  National  Museum  has  received  a  com- 
plete series  of  all  the  species  obtained.  The  sponges  and  a  portion  of 
the  cmstaoeans  were  received  during  1882,  and  are  referred  to  in  the  an- 
nual report  for  that  year.  The  collections  received  this  year  are  as  fol- 
lovs:  Thirty-one  species  of  deep-sea  corals,  consisting  of  dry  prepara- 
tions entirely,  and  mainly  obtained  from  the  region  of  the  West  Indies, 
between  1877  and  1879 ;  determined  by  the  late  Connt  L.  F.  de  Poar- 
tales.  One  hundred  species  of  Ophinraos  (brittle-stars  or  serpent  stars) 
aod  Astropbytons  (basketflsh),  entirely  preserved  in  alcohol  and  deter- 
mined by  the  Hon.  Theodore  Lyman.  Thlrty<siz  species  of  Echini  or  sea 
nrchins,  mainly  alcoholic  preparations,  determined  by  Prof.  Alexander 


The  Unseam  of  Comparative  Zoology  has  also  contributed  to  the 
National  Moseum  during  the  year  a  collection  of  18  species  of  Nortb 
American  iresh-water  cray-flshes  (A«ta«id(c), which  nearly  completes  oar 
list  of  desiderata  in  that  interesting  group,  for  the  United  States. 

From  Prof.  H.  E.  Webster,  of  Union  College,  a  very  valuable  collec- 
tion of  marina  annelids  in  alcohol,  containing  abont  180  species,  ob- 
tained from  the  eastern  coast  of  the  United  States,  between  Bastport, 
Me.,  aod  Virginia.  These  specimens  were  m^ly  obtained  from  the 
abores  wid  from  the  shallow  waters  Just  otT  shore,  and  represent  the 
recent  researches  and  publications  of  Professor  Webster,  one  of  the 
beet  known  American  authorities  on  this  group  of  marine  invertebrates. 
Mr.  James  E.  Benedict,  now  naturalist  of  the  U.  S.  Fish  Commission 
steamer  "Albatross,"  was  associated  with  Professor  Webster  in  mnch  of 
his  annelid  work. 

From  Dr.  William  B.  Carpenter,  London,  England,  throngh  Mr. 
Bomyn  Hitchcock,  47  microscopic  slides,  representing  four  species  of 
the  genus  Ortntolites  of  rhizopode,  collected  by  H.  M.  88.  "  Challenger," 
"Porcapine,"  and  "  Valorous."  This  collection  consists  of  both  dry  and 
moist  preparations  in  fine  condition,  and  ia  illnstrative  of  a  recent  mono- 
graph by  Dr.  Carpenter,  contained  in  the  "Reports  of  the  scientific 
results  of  tbe  exploring  voyage  of  H.  M.  8.  <  Challenger,' 1873-'76.'> 

From  Mr.  Eidward  Potts,  Philadelphia,  Pa.,  23  species  of  American 
freeh-water  sponges,  contained  on  89  microscopic  slides  and  in  16  bottles. 
Twenty  species  are  from  the  States  of  Pennsylvania,  Kew  Jersey,  New 
TMk,  and  Massachusetts,,  and  tbreespecies  from  South  America.  Nearly 
•U  tbe  known  North  American  species  are  represented. 

Prom  Dr.  Edward  Palmer  (by  porcfaase),  a  fine  collection  of  dried 
picpantioiia  of  tbe  non-commercial  homy  sponges  of  Florida  and  the 
Bahama  latoads,  identified  by  Fro£  AJphens  Hyatt,  of  Boston.  Twenty- 
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two  species,  repreeented  by  42  specimens,  and  covering  aever^  Taiie- 
ties,  have  beeD  selected  iiom  this  collection  for  the  reserve  series, 
and  have  beea  moauted  by  Mr.  Hawley  for  exhibitioD.  A  sufficient 
uamber  of  daplicates  remain  to  form  two  good  sete  for  exchange. 
These  specimeoB  formed  a  part  of  the  collection  on  which  Profes- 
sor Hyatt  based  his  monograph  of  the  Porifene,  pablished  in  the 
Memoirs  of  the  Boston  Society  of  If^atnral  History,  for  ISTl-'TS. 

From  Messrs.  McKesson  &  Uobbins,  Xew  York,  over  200  specimens 
of  Florida  commercial  sponges,  representing  nearly  all  the  known  com- 
'mercial  varieties.  This  collection  is  snpplemental  to  collections  re- 
ceived from  the  same  firm  iu  1882,  and  derives  a  special  value  ftom  the 
fact  that  the  sapposed  age  of  each  specimen  is  indicated,  based  npon 
recent  experiments  in  sponge  cattivation  at  Key  West,  Fla.,  by  the  agent 
of  McEesaou  &  Sobbins.  The  latest  information  received  regarding 
these  experiments  indicates  that  the  practical  snoceas  of  sponge  col> 
tore  has  been  quite  fdlly  assured. 

From  Dr.  Leonhord  Stejneger,  a  large  collection  of  marine  and  fresh- 
water Invertebrates  from  Bering  Island,  off  the  Pacific  coast  of  Siberia, 
made  daring  1882  and  1883.  From  Dr.  B.  W.  Shufeldt,  XJ.  8.  A.,  a 
collection  of  cray-flshes,  containing  several  species  and  very  many  spec- 
imens tirom  the  Mifisissippi  Eiver,  near  TSev  Orleans,  and  of  &«8h> 
water  and  marine  shrimps  from  Sontbem  Louisiana. 

From  the  United  States  Signal  Service  Bureau,  a  valuable  collection 
of  marine  and  freshwater  invertebrates,  made  in  the  vicinity  of  Point 
Barrow,  Alaska,  by  the  observing  party  under  Lieutenant  Kay,  U.  S. 
A.,  stationed  there  from  1881  to  1883,  and  of  which  Mr.  John  Murdoch 
and  Mr.  Middleton  Smith  acted  as  naturalists.  This  collection  is  now 
being  examined  by  Mr.  Murdoch. '  Also  a  small  but  interesting  lot 
of  marine  invertebrates  from  Bristol  Bay,  Alaska,  collected  by  Signal 
Ubsetver  O.  S.  McKay,  deceased. 

Prom  naval  sonrces:  A  large  and  fine  collection  of  marine  inverte- 
brates, mainly  ecbinoderms  and  crustaceans,  from  the  coasts  of  British 
Columbia  and  Sonthem  Alaska,  made  by  Lieut.  Commander  Henry  G. 
iN'ichols,  IT.  8.  X.,  in  command  of  the  United  States  Coast  Survey  steamer 
"  Hassler."  A  collection  of  crustacea  from  the  west  coast  of  Green- 
land, made  by  Ensigns  H.  G.  Dresel  and  A.  A.  Ackenoan,  attached  to 
tbe  United  States  steamer  "  Yantic,"  tender  to  the  Greely  relief  ttteamer 
"Proteus."  Miscellaneous  collections  containing  immense  nnmbere  of 
small  animals,  obtained  by  dredging  and  by  scraping  buoys,  &c.,  from 
Commander  R.  D.  Evans,  U.  S.  K.,  in  charge  of  the  fifth  light-house 
district.  These  materials  were  mostly  collected  at  the  month  of  Chesa- 
peake Bay,  and  of  the  Potomac,  James,  and  York  Bivers,  and  contain 
a  large  number  of  small,  undescribed  species.  Two  species  of  coraJs 
from  an  iron  buoy  and  chain  in  the  harbor  of  the  Dry  Tortugas,  Florida, 
sent  by  Lient.  Commander  J.  K.  Winn,  U.  S.  S.,  in  charge  of  the  Key 
West,  Fla.,  naval  station.    A  very  large  and  finely  preserved  specimen 
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of  Star  ooml,  Oeutina  varieota  Lesaenr,  growing  aboat  one  end  of  a  long 
iroa  crow-bar,  obtained  at  Key  West,  Fla.,  and  contribated  by  Mr.  B. 
E.  Peary,  civil  engineer,  IT.  S.  N.  The  history  of  this  Bpecimen,  as  given 
by  Mr.  Peary,  is  as  follows:  "It  was  foond  in  aome  6  feet  of  water, 
OD  tbe  site  of  a  former  coal  wharf,  belonging  to  the  naval  station.  This 
wharf,  as  I  am  informed,  was  built  in  1865  and  destroyed  by  a  hurri- 
cane in  1873.  The  inference  is  that  the  crow-bar,  to  which  tbe  coral  is 
attached,  fell  overboard  from  the  wharf  some  time  between  those  two 
dates."  The  coral  mass,  which  consists  of  jather  large  and  closely- 
growiog  branches,  measares  aboat  20  inches  in  height  by  15  inches  in 


The  following  accessions,  althoagh  not  of  great  extent,  are  worthy  of 
special  mention :  Fine  collection  of  the  edible  crastacea  of  the  vicinity 
of  San  Frandsco,  Cal.,  froia  Prof.  B.  E.  G.  Stearns.  Collection  of  fresh- 
water shrimps  and  crabs,  from  mountain  streams  of  Chiriqni,  United 
States  of  Colombia,  at  an  elevation  of  about  4,000  feet  above  the  level 
(rf  the  sea,  presented  by  Mr.  J.  A.  MoNiel.  Alcoholic  marine  inverte- 
brates from  the  Maaritios  Islands,  presented  by  Col.  N.  Pike.  Fresh- 
water invertebrates  from  Utah  and  Wyoming  Territories,  and  marine 
invertebrates  ftom  Buzzard's  Bay  and  lioog  Island  Sound,  collected  by 
Willard  Nye,  jr. 

Outlin9  of  work  aaeamplithed  during  the  year. 

Daring  the  first  three  months  of  this  year,  tbe  curator  was  mainly 
occopied  in  preparing  for  the  London  Fisheries  Exhibition  the  oollec- 
tiMiB  illastrating  the  marine  invertebrate  indastrie«  of  the  United 
States,  exdasive  of  the  moUosca,  and  the  scientific  investigation  of  the 
■ea  and  fireeh  waters  by  American  explorers.  In  making  np  the  former 
ei^ection,  the  collections  of  the  National  Maseam  were  largely  drawn 
apon  for  specimens  of  tbe  economic  orastaeeans,  worms,  echinoderms, 
and  sponges,  of  which  every  American  species  known  to  be  of  direct 
importance  to  mankind,  either  as  food,  as  bait,  or  otherwise,  was  ftally 
npreeented  by  carefolly  made  preparations.  In  several  instances, 
where  the  Mnsenm  collections  were  deficient  in  materials  required,  the 
deficdeooies  were  supplied  by  donations  to  tbe  Moseom,  resoltiog  in 
permanent  gain  to  that  institution.  In  this  manner  were  obtained  for 
the  Hnsenm  targe  numbers  of  Florida  commercial  sponges,  many  anne- 
lids from  the  eastern  coast  of  the  United  States,  and  crustaceans  from 
the  coast  of  California,  as  not«d  above  in  the  list  of  important  dona- 
tMKu,  The  catalogue  descriptive  of  this  industrial  collection,  prepared 
by  tbe  curator,  contains  eighteen  pages  of  introdactory  matter,  briefly 
deecribiDg  the  present  state  of,  and  the  methods  of  conducting,  tbe 
narine  invertebrate  fisheries,  and  a  list  of  seventy-fonr  species  of  cms- 
taoeans,  worms,  echinoderms,  and  sponges,  nseful  or  iqjorions  to  man. 
At  Uie  Fisheries  Exhibition  three  awards  were  made  in  this  section,  as 
Mows:  A  gold  medal  to  the  U.  8.  Pish  Commission,  for  a  model  of  a 
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lobster-caniiing  estAbliahment}  aod  a,  bronze  medal  and  a  diploma  to 
Messrs.  McKesson  &  Bobbins  of  New  York,  for  a  eollectiou  of  Flraida 


The  second  collection  regarding  scientific  investigatioDS  had  a  diieot 
bearing  apon  this  department  only  so  for  as  ooocems  the  results  of  in- 
vestigations, the  methods  coming  more  within  the  scope  of  the  U.  S. 
Fish  Commission.  The  methods  of  research  were  represented  by  modds 
and  plans  of  American  exploring  steamers,  and  by  all  the  modem  ap- 
pliances nsed  by  American  explorers  in  investigating  the  sea  and  fresh 
waters,  more  especially  with  reference  to  biol<^cal  problems.  This 
portion  of  the  collection  was  mainly  sapplied  by  the  U.  S.  Fish  Com- 
mission, the  U.  8.  Coast  Snrvey,  and  Commander  Charles  D.  Sigsbee, 
U.  S.  K,  and  will  probably  be  tnmed  over,  in  large  part,  to  the  National 
Mnsenm  as  a  permanent  exhibit  The  resnlts  of  reseach  were  repre- 
sented by  oceanic  charts  and  relief  maps  famished  by  the  17.  S.  Coast 
Survey,  the  Naval  Hydrograpbie  Bnreaa,  and  the  U.  S.  Fish  Commis- 
sion, and  by  collections  of  deep-sea  invertebrates,  &esh  water  cray-flshea 
and  sponges,  marine  algce,  &c.,  sapplied  by  the  National  Mnsenm.  To 
accompany  Uiis  collection  a  catalogue  of  109  pages  was  also  prepared  by 
the  curator,  giving  a  historical  sketch  of  American  explorations,  and 
describing  in  detail  the  variona  appliancee  of  research  exhibited,  with 
lists  of  the  specimens,  and  charts  illustrating  resnlts  of  investigations. 

Nine  awards  were  made  in  this  section  by  the  jurors  of  the  Fisheries 
Exhibition,  as  follows: — Gold  medals:  To  the  tr.  S.  Fish  Commission, 
for  oollective  exhibit  of  apparatas  for  deep-sea  explorations  j  to  Pro£. 
J.  E.  Hilgard,  for  optical  densimeter}  to  Commander  Charles  D.  Sigs- 
bee, U.  8.  N.,  for  deep-sea  sounding  apparatus ;  to  Passed- Assistant 
Engineer  W.  L.  Bailie,  U.  S.  N.,  for  deep-sea  tlkermometer  case.  Silver 
medals:  To  the  0.  S.  Fish  Oooamission,  for  exhibit  of  dredges ;  to  Lien- 
tenant-Commander  Z.  L.  Tanner,  U.  8.  N.,  for  deep-sea  sounding  appa- 
ratus ;  to  Pro!  W.  O.  Farlow,  for  collection  of  marine  algn.  Bronse 
medal  to  Mr.  Edward  Potts,  for  collection  of  fresh-water  sponges. 
Diploma  to  Mr.  James  E.  Benedict,  for  rake-dredge. 

From  April  to  June,  special  attention  was  paid  to  identifying  and 
classii^ing  the  bigher  Decapod  crustaceans,  and  several  other  groups 
of  crustaceans,  of  which  the  Museum  possesses  valuable  collections  from 
many  parts  of  the  world.  Daring  the  two  or  three  montiis  devoted  to 
this  work,  only  comparatively  slight  progress  conid  be  made,  owing 
to  the  lack  of  literature  and  of  type  collections  for  oompailsou,  but  it 
is  proposed  to  continue  again  upon  these  and  other  groups  at  an  early- 
date,  with  the  intention  of  preparing  materials  for  publication.  The 
following  families  and  genera  were  examined  and  placed  in  complete 
order,  nearly  all  the  species  having  been  identified  and  transferred  to 
exhibition  jars,  which  are  now  properly  labeled  and  available  for  refer- 
ence; the  ^unilies,  Porttmida,  Oeypodiday  Orapsida,  PorotUeuUda,  Ba- 
»inida,  SippUUt,  Paimlirida,  Squillida};  and  the  genera,  Oankoery  JSTyo^ 
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EpidUiay  Caiappa,  R^atiu,  and  BandaUia.  The  crastac^  remaining 
t«  the  MoBeom  firom  the  Wilkea  United  States  Exploring  Bzpeditioa 
and  the  North  Pacific  Exploring  Expedition  were  also  gone  over  in  tiie 
game  muiner.  The  former  collection  nov  contains  only  61  apecies,  and 
tbe  latter  34  species,  ont  of  many  hundreds  destroyed  by  the  Chicago 
fire  of  1872. 

Daring  Jane,  tbe  entire  collection  of  alcoholics  was  overhaaled  and 
placed  m  safet;  for  at  least  another  year,  and  the  collecting  oatfit,  stored 
in  the  armory,  was  pat  in  order  and  packed  for  shipment  to  Wood's  HoU. 
Mncb  time  was  also  spent  in  correcting  the  proof  sheets  of  a  report  on 
tbe  natoral  history  of  economic  marine  invertebrates  for  the  Fishery 
quarto  report. 

From  Jnly  1  nntil  aboat  the  middle  of  October,  the  Onrator  was  at 
Wood's  Holl,  Mass.,  assisting  in  the  explorations  of  tbe  17. 8.  Fish  Oom- 
misaion.  This  time  was  mainly  occapied  in  collecting  and  studying  the 
{Mrasitic  Copepoda  of  that  region,  a  common  gronp  of  crustacean  i>ara- 
titcs,  oocarring  principally  apoo  tbe  exterior  snrfoce  and  the  gills  of 
lehes.  A  number  of  new  species  were  obtained  and  several  figured. 
The  cdlection  of  parasitic  Oopepoda  in  the  Moseum  is  now  quite  large 
and  in  a  good  state  of  preservation.  An  account  of  tbe  summer's  work 
of  tbe  Fish  Commission  would  be  out  of  place  in  this  connection,  and 
lefarenoe  need  only  be  made  to  some  of  the  results  by  which  the  Museum 
baa  already  been  enridied,  and  the  disposition  made  of  tbe  remainder 
of  tbe  materials  collected.  Deep-sea  dredging  was  carried  on  mainly  1^ 
tbeuew  steamer  "Albatross,"  although  a  few  short  trips  were  also  made 
by  the  steamer  "Fish  Hawk."  The  cruises  of  the  "Albatross"  covered 
a  vide  area,  extending  from  the  eastern  slope  of  George's  Bank  west> 
vud  to  near  Ntw  York,  and  southward  at  least  one-third  the  distance 
to  Bermuda.  The  deepest  haul  was  made  in  nearly  3,000  fathoms'of 
ntter  with  the  common  fonn  of  beam  trawl,  this  being  the  greatest 
depth  in  which  the  trawl  has  been  used  by  any  explorers.  The  total 
number  of  caets  made  with  the  dredge  and  beam-trawl  was  116.  Mr. 
James  E.  Benedict  was  in  charge  of  tbe  collecting  of  marine  inverte- 
brates on  the  "Albatross,"  and  was  assisted  mainly  by  Mr.  Sanderson 
^iiith,  although  other  members  of  the  party  made  frequent  trips. 
Prof.  A.  E.  Verrill,  of  Tale  College,  had  immediate  charge  of  the  explora- 
tiooH  and  laboratory  work,  and  was  uded  by  nearly  the  same  party  as 
in  former  years.  Such  specimens  as  it  was  possible  to  identify  on  the 
qwt,  and  which  needed  no  further  examination,  inclnding  many  dnpli- 
cates  of  deep-water  species,  were  sent  to  the  National  Museum  at  the 
cloM  of  the  season.  The  collections  of  sponges  and  of  parasitic  oope- 
poda were  also  sent  to  the  same  institution.  The  material  belonging 
to  Uie  following  groups,  and  requiring  farther  elaboration,  were  shipped 
to  New  Haven  :  tbe  Mollnsca,  MuUuscoida,  Ecbinodermata,  Antbosoa, 
and  Hydroida,  for  report  from  Professor  Verrill,  and  the  Crustacea  for 
repot  from  Prof.  S.  L  Smith.     The  Foraminifera  were  referred  to  Frot, 
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L.  A.  Lee,  of  Bowdoio  College,  Brunswick,  Me.,  and  the  AnneUda  vera 
retained  od  the  steamer  -'AlbatroBB"  for  ezamiDation  by  Mr.  Benedict' 
Aboat  forty  boxes  of  invertebrate  materiala  were  brought  directly  to  the 
NatioDal  Moseam.    Their  character  ha«  already  been  discassed  nnder 


Since  the  retam  from  Wood's  Holl,  the  Fish  Commission  collections 
have  been  unpacked,  and  a  lar^  collection  bronght  to  Washington  by 
the  steamer  "Albatross,"  on  her  last  trip  from  Wood's  Holl,  has  been 
sorted,  catalogued,  and,  in  large  part,  seat  to  TSow  Haveu.  la  liecem- 
ber,  the  work  of  entirely  revising  the  invertebrate  collections  of  the 
department,  and  of  arranging  the  catalogue  cards  in  sy8t«matic  order, 
was  began.  This  will  ooenpy  several  months,  and  when  completed  will 
enable  one  to  obtain  any  species  or  specimens  in  the  department  with- 
out loss  of  time. 

Aatutanta. 

In  the  rontine  work  of  the  MoBenm  I  have  been  assisted  during  the 
year  by  Mr.  E.  S.  Tarr  and  Mr.  George  Weld;  Ensign  W.  E.  SaflEbrd,  F. 
8.  S,,  also  acted  as  an  assistant  in  the  department  from  Jannary  until 
July.  All  of  these  assistants  were  stationed  at  Wood's  Holl,  Mass., 
daring  the  snmmer  explorations  of  the  IT.  S.  Fiah  Commission,  and  since 
their  close  Mr.  Safford  has  remained  at  New  Haven,  Conn.,  aiding  Pro- 
fbssor  Yerrill  in  the  examination  of  the  Fish  Commission  oollections. 
Mr.  Tarr  has  been  mainly  occapied  in  preparing  the  duplicate  materials 
for  distribntioa,  in  arranging  the  collection  of  star-fishes,  and  in  gen- 
eral sorting  and  cataloguing.  Mr.  Weld  has  assisted  bim  in  this  work. 
Mr.  Safford's  time,  daring  the  winter  and  spring,  was  devoted  to  sort- 
ing, cataloguing,  and  identifying  collections  of  mollusoo,  uid  during  the 
summer,  to  figuring  small  species  ofmoUusca  obtained  by  the  Fish  Com- 
mission, and  in  sorting.  Mr.  James  E.  Benedict,  in  the  intervals  in 
which  the  steamer  "Albatross"  has  remained  in  port  at  Washington, 
has  devoted  much  time  to  classi^ing  and  studying  the  annelid  ooUeo* 
tious  of  the  Kational  Maseum.  After  thereturn  of  the  "Albatross"  to 
Washington,  in  November,  Mr.  Sanderson  Smith  remained  at  the  Ma- 
seum about  a  month,  completing  his  work  upoa  the  collection  of  mol- 
lasks,  made  on  the  last  trip  of  that  steamer.  Ensign  O.  S.  McClain,  U. 
S.  N.,  reported  to  this  departmeot  in  December  for  duty,  and  is  now 
aiding  me  in  the  revision  of  the  collections.  Mr.  E.  H.  Hawley  has, 
daring  the  year,  mounted  for  exhibition  a  number  of  speoimens  of  ma- 
rine invertebrates,  principally  crostaceans,  corals,  and  sponges.  Bat 
want  of  time  has  jnevented  the  curator  fi<om  selecting  much  material  for 
that  purpose. 

Work  vpon  ooUectioiu  by  apeetaUsti  outside  of  the  Mtueum. 

The  Hon.  Theodore  L^man,  member  of  Congress  &om  Massaohosetts, 
the  well-known  authority  od  the  group  of  Ophiuroidea,  has  kindly 
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•rffered  to  speod  as  mach  of  his  leisare  time  as  possible  io  identUyine^ 
th«  speelee  of  that  groap  cont^ned  in  the  Museam  collecUoDs,  and  he 
has  already  examined  considerate  material.  Last  winter  the  Maseom 
coUectioQ  of  fresh-water  cray-flahes  was  sent  to  Profl  Walter  Faxon,  of 
Harvard  College,  who  is  preparing  a  monograph  npou  that  group. 
Boring  the  past  year  mach  material  on  the  same  subject  has  beea  re- 
oeired  fi»m  many  American  soarees  and  fbrwarded  to  Cambridge  for 
bis  nse.  He  proposes  first  to  monograph  the  specimens  belonging  to 
Um  Museum  for  one  of  the  Mnsenm  reports.  The  Labrador  collections 
ot  Mr.  W.  A.  Steams,  mode  daring  the  summer  of  1882,  were  refetied 
to  Pn^eesors  Verrill  and  Smith,  of  Yale  College,  fbr  exanUaatioo.  Be- 
ports  apon  the  crustaceans  by  Prof.  8. 1.  Smith,  and  upon  the  ecbioo- 
dems  and  moUosks  by  Miss  Eatherine  J.  Bnsh,  hare  been  pablished 
during  the  year  in  the  Proceedings  of  the  Museum.  It  is  proposed  to 
offer  Uie  Museam  collections  of  tbraminifera  to  Prof.  L.  A.  Lee,  of  Bow- 
doin  College,  for  stady. 

Distribution  ofdupHoatet  and  exehangea. 

The  diatribntioa  of  doplicate  specimens  selected  from  the  large  col- 
lections received  from  the  TJ.  8.  Fish  Commissioa  has  been  continaed 
diroagh  the  year.  Series  III,  or  the  educational  seriee  of  duplicates, 
prepared  in  1882,  has  been  entirety  expended.  Of  Beries  II,  the  prep, 
aration  of  which  was  completed  in  the  spring  of  1883,  31  sets  have  al- 
ready been  sent  out  Of  the  London  series,  prepared  for  the  purpose 
of  making  exchanges  in  conneetion  with  the  London  Fisheries  Exldbl- 
tkm,  5  seta  have  been  disposed  of,  with  suitable  returns  promised  to  the 
Museum,  and  negotiations  are  nowi  pending  regarding  the  remaining 
Ave  sets  of  the  series. 

The  institutions  supplied  with  dnplicat«  sets  daring  1883  were  the 
foDoviog: 

Series  11,  cont^ning  about  190  species  each :  Johns  Hopkins  Univer- 
inty,  Baltimore,  Hd.;  Williams  College,  Williamstown,  Maes. ;  College 
(rflTew  Jersey,  Prinoetoa,  N.  J.;  Dartmouth  College,  Hant^ver,  N.  H.; 
Kenta<^  Vaiversity,  Lexington,  Ky. ;  College  of  New  York,  Kew  York 
Ci^;  Yassar  College,  Poughkeepsie,  17.  Y.;  Smith  College,  North- 
ampton, Mass. ;  Wellesley  College,  Wellesley,  Mass. ;  Hanover  Col- 
lege, Hanover,  Ind. ;  Tabor  College,  Tabor,  Iowa ;  Middlebnry  College, 
Middlebnry,  Tt ;  University  of  North  Carolina,  Chapel  Hill,  N.  G. ; 
Cornell  Tlniverpitr,  Ithaca,  N.  Y. ;  Martha's  Vineyard  Sammer  Insti- 
tate,  Cottage  City,  Mass.;  Enox  College,  Oalesbary,  111.;  Ohio  Wea- 
leyan  University,  Delaware,  Ohio ;  Wabash  College,  Giawfordsville, 
Ind.;  University  of  the  State  of  Miasoari,  Columbia,  Mo. ;  Massaoho- 
setts  Agricultural  College,  Amherst,  Mass.;  Normal  School,  Cinoin- 
nati,  (Miio;  Owen  College,  Manchester,  England;  McG-iU  University^ 
Montreal,  Canada ;  Queen's  University,  Kingston,  Canada;  Universitiy 
H.  MU.  69 17  ^  . 


258  BEPOST  ON  NATIONAL  HUSBnM. 

Laval,  Qnebeo,  Canada;  University  College,  Toronto,  Canada;  Port- 
land Society  of  I^attuaJ  History,  Portland,  Me. ;  Baffalo  Sodety  of  Nat- 
ural Soieuoes,  BofTalo,  S.  T. ;  Polytechnic  Socuety  of  £entacky,  Looia- 
ville,  Ky. ;  Professor  Dugea,  Onan^jnato,  Mexico ;  Mr.  William  Mao- 
leay,  Elizabeth  Bay,  Sydney,  Austria. 

Series  III,  or  Edncational  Series,  containing  102  Bpedes  each :  Gris- 
irold  College,  Davenport,  Iowa ;  Hampton  Kormal  and  Agricoltaral 
Institote,  Hampton,  Va.;  Bockford  Seminary,  Bockford,  111.;  Avery 
Normal  Institnte,  Charleston,  S.  0. ;  Oedar  Valley  Seminai?,  Osage, 
Iowa ;  Gates  College,  Neligh,  Nebr. ;  Woodstock  College,  Md. ;  Tbeit 
College,  Greenville,  Pa. ;  State  College,  Pa. ;  Agricnltaral  College, 
Fort  Collins,  Colo. ;  High  School,  Washington,  D.  0. ;  Mehnrry  Medi 
oal  College,  Nashville,  Tonn. ;  King's  College,  Windsor,  Nova  Soo 
tia;  Historical  and  Scientific  Societiy,  Winnipeg,  Manitoba;  Daveo 
port  Academy  of  Natural  Science,  Davenport,  Iowa;  Eaneas  City 
Academy  of  Saenee,  EasBas  City,  Mo.;  Long  Island  Historical  So 
ciety,  Brooklyn,  N.  Y.;  Agassiz  Aesociatiou,  Saint  Olur,  Fa.;  Pablie 
Masenm  of  the  city  of  Milwaukee,  Milwaukee,  Wis.;  Professor  C.  T. 
Liudley,  Davenport,  Iowa. 

London  series  of  duplicates,  contiuning  about  226  species  each :  Prof. 
Cteorge  S.  Brady,  Sunderland,  Eoglaud ;  Bev.  A.  M.  Norman,  Durham, 
England ;  Oxford  University,  Oxford,  Engluid ;  Cambridge  0niv«^ty, 
Cambridge,  England ;  Boyal  Academy,  Stockholm,  Sweden. 

In  return  for  tbe  London  sete  sent  oat,  the  following  collections  have 
been  promised,  and,  in  one  or  two  instances,  have  already  been  shipped 
to  OS :  From  Professor  Brady,  acomplete  series,  so  for  as  practicable,  of  the 
British  free-swimming  Copepods,  a  low  order  of  Cmstaceans,  forming 
'the  chief  food  snpply  of  many  of  our  common  surface-feeding  fishes, 
anch  as  the  mackerel,  menhaden,  &c ;  from  the  Bev.  Mr.  Norman,  a 
nearly  complete  collection  of  all  the  known  British  crabs,  shrimps,  and 
parasitic  Copepods,  with  other  species  of  marine  invertebrates;  fnnn 
the  Boyal  Academy  of  Sweden,  portions  of  the  Yega  collections,  made 
by  the  Baron  Nordenskiold,  in  tbe  Arctic  regions ;  and  from  tite  Uni- 
versities of  Oxford  and  Cambridge,  carefully-made  preparations  of 
marine  invertebrates  for  Museum  display  and  the  use  of  students. 

Negotiations  for  four  of  the  remaining  sets  are  now  in  progress  with 
the  British  Mnseum,  tbe  Imperial  Masenm  of  Austria,  the  Boyal  In- 
stitnte of  Natural  History  of  Florence,  Italy,  and  Prof.  A.  H.  Malm,  of 
Gothenborg,  Sweden.  The  exchanges  to  be  received  for  the  London 
series  of  duplicates  will  form  valuable  accessions  to  the  Museum,  and 
amply  repay  the  time  and  labor  spent  in  preparing  titem. 

A  foorth  series  of  duplicates  of  Fish  Commission  specimens,  called 
Series  IV,  or  Educational  Series  No.  2,  is  now  in  conrse  of  preparation, 
and  will  consist  of  200  sets,  each  containing  about  120  species.  This 
series  will  be  ready  for  dlstribntion  about  March  or  April,  18SL 


.izoj.vCoo^^lc 
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OoUeeting  ou^U  tvppU«d. 

CoIloeliDg  ootfitB  for  obtainiDg  mariDe  invertebratee  were  SorDished 
dnriDg  the  ;ear  to  the  following  parties:  Ensigns  H.  Q.  Dresel  and  A. 
A.  Ackerman,  V.  S.  K.,  acting  as  naturalists  on  the  IT.  8.  S. "  Yantio,"  of 
the  Oreely  Belief  Expedition;  Lieut.  Commander  B.  D^  Evans,  U.  B.  N., 
in  charge  of  the  sixth  light-honse  district,  coveringtbe  coasts  of  Virginia 
and  Maryland;  Dr.  N.  M.  Ferebee,  U.  S.  N.,  of  the  U.  S.  S.  "Trenton," 
DOW  en  rente  for  Gorea  via  Europe  and  the  Soez  Oanal ;  Dr.  W.  G.  G. 
WiUson,  U.  S.  N.,  of  the  U.  S.  S.  "  Pinta,"  now  en  rente  for  Alaska,  from 
NOTfolk,  Va.,  via  the  Straits  of  Magellan;  Mr.  W.  A.  Steams,  of  Am- 
herst, Mass.,  for  the  purpose  of  collecting  on  the  coast  of  Southern 
lAbrador ;  Capt.  Alexander  Gray,  of  the  8.  S.  "  Labrador,"  who,  in  July 
last,  earned  supplies  to  Mr.  L.  M.  Turner,  signftl  observer  at  Ungava 
Bay,  Xorthem  Labrador.  The  smallest  of  these  outfits  consisted  of  » 
small  dredge  and  a  liberal  supply  of  bottles  and  alcohol.  The  most  of 
them  also  included  one  or  more  towing-nets,  and  that  of  the  "Tantio" 
was  quite  complete,  having  a  6-foot  beam  trawl  and  a  Baird  seine  in 
addition  to  several  dredges,  towing  nets,  &o.  Collections  have  already 
been  received  from  the  "Tantio"  party  and  ftt>m  Lieotensnt-OommaDder 
Evans-  , 


The  nnmber  of  parcels  catalogued  daring  the  year  is  shown  in  the 
followiog  table,  from  which,  however,  no  idea  can  be  formed  of  the  num- 
ber of  species  or  specimens  included,  as,  while  each  parcel  (bottle,  vial, 
«*  box)  is  devoted  to  only  a  single  species,  it  may  contain  a  greater  or 
leas  nnmber  of  specimens,  and  the  same  species  may  beVepresented  by 
■ever^  lots  from  as  many  different  localities. 


T<M«  <tf  mIriM  mad»  {«  the  rtMrd  booh,. 

•««-l^ 

NDmberof 
entriMDud« 

bsrai.iaea. 

NoiDbMOf 

entrlwmade 
toDwjwn- 
b«  31, 1883. 

Hnmbraof 

ODtrieamado 
dnriDg  tlw 

161 

160 

6,685 

B,719 
6:913 
1,114 
909 
799 
e,.840 

s    ■:: 

1,166 

11,^1 

u,eas 

3,0*4 

Oeneral  SemarJea. 

ISie  Corator  is  unable  at  present  to  make  any  positive  statement  re- 
garding the  nnmber  of  specimens  or  detennined  species. belonging  to 
tliia  department.    The  number  of  both  is  very  great  and  will  be  Cf^cn- 


260  BEPOBT  OH  HATIOHAL  HUSEUM. 

lated  darioB  the  coming  year,  in  cooneotion  with  the  work  of  reTision 
now  in  progress.  Materials  bare  been  received  so  rapidl;  and  in  saoh 
large  quantities  that  tbe  work  of  sorting,  properly  preserving  and  cat- 
aloguing specimens  baa  occupied  nearly  tbe  entire  time  of  the  small 
force  assigned  to  this  department.  This  large  amoont  of  routine  work 
has  greatly  interfered  with  scientific  research  and  the  preparatioa  of 
sacb  reports  upon  biological  sobjecta  as  are  natnrally  expected  from  a 
department  of  this  character.  It  is  expected,  however,  that  in  the  coarse 
of  a  few  months  tbe  arrangement  of  tbe  collections  will  be  so  perfected 
that  tbe  sorting  and  cataloguing  of  new  materials  will  occupy  much  less 
time  comparatively  than  in  tbe  past 

The  lack  of  sutBoient  and  snltably  arranged  space  for  handling  and 
storing  tbe  alcoholic  collections  has  been  the  main  oaose  of  mnoh  of 
onr  trouble  and  delay.  At  present,  our  only  work  room  for.  alcoholics 
is  a  small  laboratory  in  tbe  west  basement  of  tbe  Smithsonian  Institn- 
tion,  and  nearly  all  the  collections  have  to  be  stored  in  a  dark  passage- 
way, where  they  are  difflcnlt  of  access  and  much  crowded.  For  con- 
venience in  revising  tbe  collections,  the  west  exhibition  hall  of  the 
Smithsonian  Institution  has  been  temporarily  closed  to  the  public,  and 
is  being  used  for  that  purpose.  As  soon  as  that  work  has  been  com- 
pleted, and  the  pottery  removed  from  the  cases  on  the  west  side  of  the 
hall,  those  oases  will  be  refitted  and  devoted  to  dried  collections  of 
marine  invertebrates,  which  have  been  already  prepared  for  exhibition. 


0.  A.  White,  Honorary  Curator. 

The  fact  that  myself  and  my  assistants  are  regnlwly  employed  npoa 

tbe  United  States  Geological  Snrvey  has  largely  prevented  tbe  aocom- 

plisbmentof  mncb  Museum  work  proper,  but  tbe  necessary  rontine  work 

of  my  division  has  been  attended  to.  * 

JtnportoMt  acoetsiont. 

Early  last  summer  Dr.  Orville  A.  Derby  presented  to  the  Mnseum  an 
imiKtrtaut  collection  of  invertebrate  fossils  from  Brazil.  Some  of  them 
are  Oarboniferous,  a  few  are  Devonian,  bat  the  most  of  them  are  dupli- 
cates of  a  considerable  part  of  tbe  Cretaceous  species  which  I  have 
prepared  for  publication  under  tbe  auspices  of  tbe  Brazilian  Katioaal 
Moseam. 

Mr.  George  Stolty,  of  Austin,  Tex.,  has,  daring  the  year,  sent  fifty- 
nine  boxes  of  fossils  from  Texas  to  the  Museum,  only  a  part  of  which 
have  been  opened. 

Of  the  collections  that  have  been  received  through  the  United  States 
Geological  Survey,  much  the  most  important  are  those  which  have  been 
■ent  ftom  the  Cretaoeoos  f»-  '  ""    "  "v  rocks  of  the  Gulf  States  by  Mp. 
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Lftwreoce  O.  Johnsoo.    He  bas  seat  sixty- two  boxes  of  fossils  dnriog  the 
year  1883. 

Some  intotestiDg  cotlectiona  vere  made  by  my  ova  party  daring  last 
aeaaon,  but  tbey  are  not  so  important  as  they  were  laet  year. 

SouHnewori. 

Hr.  John  B.  Marooa  having  been  appointed  my  assiatant  npon  the 
Geoli^cal  Surrey,  I  have  placed  him  in  charge  of  the  Moseum  work 
of  my  diTision. 

The  present  demands  of  the  Survey  baa  almost  entirely  prevented 
work  apoQ  the  installment  of  tlte  collections ;  but  the  ordinary  roatine 
work  of  receiving  and  recording  accessions  has  been  attended  to.  The 
acoeesions  from  misoellaneoas  sources  daring  the  year  have  been  mainly 
nnimportaot 

13ie  regiBtw-nambras  of  entries  for  the  year  are  from  11,886  to  12,230. 

Preaoit  atate  of  tAe  oolleations. 

The  arraogemeot  of  tbe  collections  has  not  progressed  far  enough  to 
allow  of  any  detailed  report  They  are  still  in  the  unit  trsys  of  the 
tsble-caaes,  in  the  west-south  range,  where  they  are  in  a  safe  condition. 

BeeomiMndationt. 

The  work  of  the  Survey  and  Mnsearo  is  so  rapidly  increasing  in  my 
division  tiiat  certain  wants  are  becoming  argent.  Near  a  hundred  boxes 
of  foflsilfl  are  yet  unopened,  and  we  are  now  in  want  of  suitable  facili- 
ties for  arranging  those  which  are  now  opened.  We  need  more  onit 
and  pasteboard  trays,  as  well  as  racks  for  the  former.  I  reapectfally 
reqaeat  also  that  I  be  fhmished  with  a  competent  person  whose  duty  it 
■hall  be  to  record  and  mark  specimens  with  their  nambers  as  the  same 
are  tamed  over  to  the  Museum  from  the  survey  and  elsewhere. 


DEPABTMENT  OF  FOSSIL  INVERTEBRATES  (PALEOZOIC  SECTION). 

Ohas.  D.  Waloott,  HoDwary  Onrator. 

Aecetfiona. 

"ne  most  important  addition  to  the  collection  of  Paleozoic  inverte- 
biate  foesila  daring  the  year  was  that  of  the  first  series  of  duplicates 
from  the  James  Hall  collection  of  the  American  Mnseam  of  Natoral  His- 
toiy,  Kew  York.  This  collection  was  received  before  my  appointment 
as  curator,  but  bad  not  been  unpacked  or  recorded.  It  is  now  arranged 
in  drawer  cases,  and  will  serve  as  the  nnoleas  for  the  systematic  arrange- 
ment of  the  oollectiong  from  the  regions  east  of  the  Bocky  Moantains, 
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or  the  MiBsiBsippi.Vall^  and  AUantic  aiea.    It  embraceB  over  1,200 
I,  as  follows: 


Upper  Heldwberg 89 

Mtuysellne  ehale 16 

Hamilton  gronp 106 

Toll;  limestone 3 

Genesee  slate 6 

Portage  gronp 6 

Ohemung  group 73 

Gstskill  group 2 

Waverly  group 26 

Lower  Oarboniferooe 128 

Ooal-n 


Total 1,231 


SpedM 

Potsdam  sandstone 21 

Ohasy  limestone ]< 

Quebec *. '■ 

Trenton  limestone 8> 

Uticadate 24 

Hadson  Biver  group 76 

Medina  sandstone 

Olinton  groap 

Niagara  group 186 

Onondaga  salt  group 6 

Lower  Helderberg  gronp. . . 

Oriskany  sandstone 37 

Oandagalli  grit 

Schoharie  grit 

AnoQier  important  additiou  is  that  of  the  collection  of  the  Fortieth 
Parallel  Exploring  Expedition.  This  includes  representations  of  up- 
wards of  one  hundred  species,  many  of  which  are  types.  This  collection 
has  not  been  recorded. 

Mr.  IT.  P.  James  presented  the  Museum  with  a  series  of  typical  sped- 
mens  representing  sevent7-eight  speoiee,  described  by  him,  from  the 
Hndson  Biver  group  of  Ohio. 

Owing  to  the  pressure  of  work  in  connection  with  the  preparation  of 
a  report  on  the  Paleontology  of  the  Enreka  Mining  District,  Nevada,  T 
have  not  been  able  to  give  much  time  to  arranging  and  claseifyiug  the 
collectioDB  except  as  incidental  to  that  work.  v 

The  stodj  of  the  collections  of  the  XT.  8.  Geological  Survey  is  prepar- 
iug  a  large  amount  of  valuable  material  that  will  only  need  to  be  re- 
corded in  the  records  of  the  Mnseum,  to  fonn  the  nucleus  of  a  large  col- 
lection from  the  regions  of  the  Bocky  Mountains.  In  my  next  annoal 
report  I  hope  to  give  a  list  of  the  genera  and  species  in  this  coUectioQ. 

During  the  year  no  publications  were  made  upon  material  recorded. 
A  short  paper  in  Scienoe  (vol.  xi,  p.  808)  notices  the  discovery  of  ft«6h- 
water  shells  fiv>m  the  Lower  Oarboniferous  of  Central  Nevada,  the  types 
of  which  are  now  in  my  hands. 

The  present  stataof  the  collections  may  be  briefly  stated :  Ten  standard 
cases  of  drawers  containing  abont  20,000  specimens,  representing  nearly 
1,800  species.  These  are  arranged  in  stratigraphic  order,  and  witiiin 
that  a  zdologio  arrangement  is  more  or  less  clearly  defined.  This  col-  • 
lection  includes  the  Smithsonian  collections  and  those  of  tike  various 
Government  surveys,  np  to  the  time  of  the  organization  of  the  proeent 
Geological  Survey.  I  fonnd  it  witiiont  systematic  arrangement,  on 
taking  charge  in  May,  1883,  and  have  given  most  of  the  time  T  oonld 
spare  firam  paleontologio  work  in  connection  with  the  Geological  Survey^ 
to  arranging  It,  and  al^o  <»  tre&.tiag  the  laboratory  rooms  fitted  up.    ^e 
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latter  are  now  io  good  order,  aod  the  fooilities  for  work  are  enoli  that 
little  expenditnie  irill  be  required  &e  present  year. 

In  t^e  laboiatoi?  rooms  there  are  upwards  of  15,000  specimens,  rep- 
resenting  over  1,000  species,  that  will  be  ultimately  added'  to  the  ool- 
leciioD. 

DEPAKTMENT  OF  FOSSIL  PLANTS. 

Lesteb  F.  Ward,  Honorary  Curator. 

Aeceaaiona. 

'ilie  most  important  addition  wbich  was  made  to  thedepartment  dur- 

io;  the  year  was  a  large  collection  of  fossil  plants  from  the  Green  Biver 

groap  of  Elho  Station,  Sev.,  BeU's  Fish  OliiT,  Alkali  Stage  Station, 

Wyoming,  and  Florissant,  Colorado,  but  chiefly  from  the  last  named 

locality,  oonsiBting  of  more  than  700  specimens  belonging  to  nearly  100 

species.    These  have  been  niunbered  and  catalogued  and  form  part  of 

the  reserve  series. 

The  only  other  addition  of  numerical  Importance  coDsists  of  236 
specunens  from  varioos  localitJes  in  Europe  and  America,  which  were 
found  in  the  nortli  tower  <^  the  Smithsonian  building,  and  which  have 
also  been  duly  installed. 
The  present  state  of  the  coUectioa  is  as  follows : 

Komber  of  specimens 4,921 

Number  of  species L : 871 

Of  which  there  are — 

P^eozoic 236 

Gretaceons 142 

Tertiary ,.      493 

At  tlie  close  of  the  year,  in  order  to  make  room  for  a  large  oollectioo 
of  fiesh  material  for  study,  it  was  found  necessary  to  remove  some  of 
the  dnplicates.  These  were  taken  entirely  from  the  Paleozoic  and  Me- 
souHC  series,  896  specimen  from  the  former  and  196  from  the  latter, 
m^ing  1,091  specimens.  They  were  all  carefully  selected  from  the 
least  perfect  of  the  most  abundantly  represented  species  and  have  been 
plaeed  in  drawers,  properly  labeled,  and  are  ready  to  be  sent  to  the 
Aimory  building  for  storage. 

DEFABTMENT  OF  LTTHOLOOT  AND  PHYSICAL  OEOLOaT. 

OEOBaB  P.  Mebbill,  Acting  Curator. 

AeoeMJOM. 

Tbe  total  number  of  entries  upon  the  department  catalogoe  daring 

the  year  haa  been  2,311,  comprising  2,738  specimens.    Strictly  speaking 

however  these  cannot  all  be  considered  as  accessions  of  tbe  year,  since 

many  of  the  specimens  have  been  the  property  of  the  Museum  for  a 

much  longer  period,  but  never  before  catalogued.  C 
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Below  ja  giTen  a  list  of  the  more  important  aooeeaioos : 

(1)  Ten  specimens  Yenaont  marble,  showing  methods  of  catting  uhI 
polishing.    Oift  of  the  Yermont  Marble  Company. 

(2)  Eight;  spedmens  Kansas  bnilding  stones.  Gift  of  A.  A.  Bobin- 
soD,  agent  for  Atchison,  Topeka  and  Banta  F^  Bailroad. 

(3)  Eighty-two  specimens  yorthOarolinahnildiDg  stones.  OoUect«d 
by  Prof.  W.  0.  Kerr. 

{i)  One  hondred  and  fonr  specimens  bnlldiug  stones  from  the  United 
States  and  foreign  oonntries.    QiR  of  John  S.  F.  Batchen. 

(6)  A  collection  of  thirteen  varieties  of  grindstone.  Gift  of  J.  B. 
Hit^Aell,  Philadelphia. 

(6)  Forty-five  specimens  of  Italian  marble.  Gift  of  W.  W.  Stoiy, 
Florence,  Italy. 

(7)  One  hundred  and  seventy-flve  specimens  drift  and  emptive  rocks 
from  Uontana.  Collected  by  Dr.  0.  A.  White  and  J.  B.  Maraou,  U.  S. 
Geological  Sorvef . 

(8)  One  hundred  and  ninety -fonr  specimens  rocks  from  TellowRtone 
National  Park.    Gift  of  W.  H.  Holmes. 

(9)  Three  hundred  and  «[ghty-five  specimens  typical  rooks  of  New 
Hampshire,beingtheprivateeollectionof  the  late  Dr.  George  W.Hawes. 

(10)  Twenty  specimens  obsidian  and  tnfa  from  Mono  Lake,  California. 
Collected  by  I.  C.  Bussell  and  G.  K.  GUbert,  XJ.  8.  Geological  Sorvey. 

(11)  Fonr  large  concretions  &om  near  the  month  of  Cannon  Ball 
Biver,  Dakota.    Gift  of  Brig.  Gen.  M.  C.  Meigs. 

(12)  Thirty  specimens  Japanese  marble.  Received  from  Oentenniid 
Bxbibition,  Philadelphia. 

(13)  Three  bnndred  and  fifty-five  specimen  rocks  of  Victoria,  Aos- 
ti^ia.    Beceived  from  Centennial  Exhibition,  Philadelphia. 

(14)  One  bnndred  and  flfty-fonr  specimens  building  stones  of  Portu- 
gal.   Beceived  from  Centennial  Exhibition,  Philadelphia. 

(16)  A  slab  of  Potomac  breccia  marble  2x3  feet,  from  Frederick 
Conn^,  Maryland.    Gift  of  Col.  Edward  Clarke. 

In  arranging  and  classifying  collections,  the  accurate  determination 
of  the  specimens  is  the  first  essential.  For  this  purpose  Qte  microscope 
is  usably  employed  and  some  two  hundred  and  fifty  thin  sections  of 
rocks  have  been  prepared.  For  exhibition  purposes  the  building  stones 
are  dressed  into  4-incb  cubes,  this  being  the  unit  size,  while  spedmena 
of  pure^  llthologic  or  geologic  importance  are  broken  with  a  hammer 
into  sizes  of  about  3  inches  x  4  inches  x  1  inch. 

Specimens  illustrativeof  physical  phenomena  are  prepared  to  suit  indi- 
vidual cases.  In  the  exhibition  series  the  building  stones  are  clas- 
sified by  States,  this  method  being  deemed  best  calculated  to  meet  tiie 
wante  of  the  general  public.  Golleotions  of  llthologic  and  geologic  in- 
toAst,  representing  the  formations  of  any  definite  area,  or  Investiga- 
tions tending  towards  the  solution  of  any  particular  problem,  are  pre- 
served intact.  Miscellaneous  collections  are  broken  up  and  classified 
by  kinds. 
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Ko  iroA  apon  the  ooUeotions  has  been  done  by  parties  DOt  ofSdaUy 
oonneeted  with  the  Maseom  siace  the  close  of  the  oenens  iuvestigatioD 
of  the  boildiDg-stooe  iudastryof  the  United  States  early  in  the  year. 

The  ntunber  of  specimens  io  tbe  entire  collection  is  not  far  from 
12,000,  of  which  3,862  are  bnilding  stones,  while  the  remainder  are 
mostly  smaller  specimens  of  more  strictly  soientiflo  interest.  Of  the 
entire  oollectaon  not  less  than  2,000  are  doplioatee.  Of  the  3,862  sped- 
mcDa  of  bnilding  stone  1,684  are  dressed,  and  1,332  already  on  exhibi- 
tion, though  not  yet  fnlly  labeled ;  bat  S4  specimens  were  dressed  during 
thep«st  year. 

The  following  table  gives  the  collection  of  building  stone  proper  in  de- 
tsil,  the  majority  of  the  specimens  being  of  sofflcient  size  to  dress  into 
4-inGb  oobes,  or  to  give  at  least  16  sqnare  inches  of  Onished  sni&ce : 


UNITED  STATES. 


Alabama 

Aiitona 

Cali£i>niia 

Cfrionido .. 

OooDeoticDt 

DakoU 

Ddawaro 

Distiict  of  Columbia  . 

Flocida 

Georgia 


MiMaohufletta  . 
Harybwd 


Minnesota 

MisMNizi 

Montana 

Nebraska 

Kew  Hompflhiie. . 

Kew  Jeney 

HewMezioo 

Hew  Toi* 

Herada  

Hrath  Oarolina  . . 
Ohio 


120 
3U 


Oregon 

Pennsylvania 

Bbode  Island 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

West  Virginia 

Washington  Territory . 

Wisconsin 

Wyoming 


13 
220 
71 
16 


POBEION  OODNTBIES. 


AiHca 

Bermuda , 

Canada   

China 

Egypt 

France 

(Germany 

Greece 

Ireland 

Italy 

Japan 

New  Brunswick  . . . 
Kew  South  Wales.. 
Portugal 


Scotland  . 
Turkey... 


Total  Ko.  of  8peoimena>.3,802  , 
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Modi  work  yet  remaiDs  to  be  done  in  the  way  of  cataloguing  and 
labeling.  Daring  the  greater  part  of  the  year  no  one  bat  myself  has 
twen  engaged  in  this  work,  and  the  progress  has  necessarily  l>eea  slow. 
Some  of  the  older  collecdons  are  in  a  most  deplorable  ooaditioa,  owing 
to  tiie  fact  that  many  of  the  labels  are  lost,  or,  if  present,  were  written 
with  a  common  penoU  and  have  become  almost  illegible.  Moreover,  tlie 
data  given  are  frequently  so  scanty  that  they  are  of  no  possible  value. 
The  coUectiooB  of  the  vaiioos  U.  B.  G^logical  Surveys  are  especially 
bad  in  this  respect,  and  doubtless  much  of  their  material  must  ultimately 
be  thrown  away  on  this  account  alone. 

A  swing  saw,  made  oa  the  same  general  plan  as  the  saw  onlinarily 
used  by  stone-workers  for  sawing  marble,  Sec,  but  much  smaller,  has 
been  added  to  the  department,  and  promises  to  be  very  efficient  in  cat- 
tjng  all  varieties  of  material  not  suffloieutly  hard  to  require  diamond 
doBt  Steam-power  has  been  introduced  into  the  work-room,  and  the 
preparation  of  micro&oopio  sections  is  thereby  greatly  &cilitated. 

The  department  of  physical  geology  has  been  so  recently  assigned  to 
my  care  that  no  report  of  progress  can  as  yet  be  made. 


DEPABTHBNT  OF  UINEBALB. 
F.  W.  Clarke,  Honorary  Oarator. 

The  report  of  Mr.  W.  S.  Yeates,  who  fbr  the  past  year  baa  had 
practically  sole  charge  of  tiie  department  of  minerals,  is  here  presented. 
Inasmuch  as  I  only  entered  open  the  duties  as  oarator  during  the 
month  of  Decemlier,  I  have  had  as  yet  few  opportunities  of  &miliar~ 
izing  myself  with  the  ooUectioDS,  and  can  add  nothing  of  importaooe 
to  what  Mr.  Yeates  has  said.  I  have  already  taken  steps  towards  the 
organization  of  a  system  of  exchanges,  and  have  entered  into  corre- 
spondence  with  some  collectors ;  but  there  has  not  yet  been  time  enough 
to  realize  ataytlLing  from  my  efforts. 

The  department,  in  addition  to  the  services  of  Mr.  Yeates,  now  has 
the  assistance  of  Naval  Ensigns  E.  Wilkinson,  H.  S.  Knapp,  and  O.  d. 
Dodge.  These  gentlemen  have  been  detailed  for  Museum  servioee  by 
the  Secretary  of  the  Navy,  and  are  to  be  regarded  as  students  rather 
than  regular  aids.  Although  they  are  called  upon  for  work  in  the 
arrangement  for  cataloguing  of  specimens,  it  is  clear  (hat  their  chief 
efforts  should  be  in  the  line  of  study ;  and  that  with  them  mecbaoical 
labor  should  be  reduced  to  a  minimum. 

W.  &,  Ybaibs,  Acting  Curator.    {Joh^Nov.) 
Aeeestion$. 
A  large  nnmberof  additions  have  been  made  to  the  collection  during 
the  year;  and  a  large  number  of  specimens,  which  bad  been  tempo- 
rarily nodor  the  care  of  this  department,  have  been  turntnl  over  to  the  de< 
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B  to  wbioh  they  properly  belonged.  Speoittl  mentioD  may  be 
made  of  the  following  oontribationB :  From  Mr.  John  W.  Lee,  of  Balti- 
mare,  Hd.,  a  choice  collection  of  twenty-six  Bpecimens,  principally  from 
HaryUnd  and  PenneylTanla,  for  exchange;  from  Mr.  F.  L.  Moore,  of 
Oeoi^tomi,  D.  O.,  a  contribntion  of  six  hondred  ponnds  of  gypsnm 
from  Windaor,  Nova  Sootia,  which  forDished  ns  eeveral  handsoDie  speci- 
mens for  the  reaerre  series,  and  two  handred  and  fifty-one  specimens 
for  the  dnplieate  series;  frY>m  Prof.  F.  W.  Olarke,  as  an  ofQcer  of  the 
V.  S.  Geological  Bnrrey,  we  received  a  collection  of  beryl  crystals, 
hyalite,  &c.,  from  Ashe  Ooonty,  Hforth  Oarolina,  consisting  of  thirty- 
seven  specimens;  a  collection  of  mnscovite,  tonrmaline,  &0.,  from  New 
Hunpehire,  consisting  of  twent^-foar  specimens;  and  a  collection  of 
aUanite,  tripbylite,  lepidolite,  &c.,  from  Maine,  consisting  of  one  hnn- 
dred  and  forty-tbt«e  specimens.  Besides  these,  from  his  private  collec- 
tion  we  received  a  oontribation  of  thirty-one  specimens  from  varions 
localittes.  In  the  collection  from  North  Oarolina  there  were  three  band- 
•ome  specimens  of  hyalite  and  an  exceptionally  interesting  crystal  of 
qoartz.  All  these  specimens  were  received  frx>m  Professor  Clarke,  prior 
to  his  c^cial  connection  with  this  department  From  Mr.  N.  H.  Perry, 
of  Soath  Paris,  Me.,  we  received  a  collection  from  Oxford  Oonnty,  Maine; 
ctHHisting  of  eighty-six  specimens.  These  specimens  wero  obtained  for 
the  Hnsenm  1^  Mr.  Qeorge  P.  Herrill,  of  the  department  of  rocks  and 
building  stones.  From  Dr.  Wm.  H.  Jones,  IT.  B.  N.,  a  box  of  garnets, 
both  detached  and  in  mioa  schist,  from  Alaska,  consisting  of  one  hon- 
dred and  ninety  specimens.  This  contribation  was  one  of  the  most  de> 
niable  received  during  the  year,  From  Mr.  George  P.  Merrill,  a  coUeo- 
tkm  of  minerals  from  Maine,  consisting  of  one  bondrod  and  two  speci- 
mens. Besides  other  good  specimens  in  this  lot,  there  was  an  inter- 
esting group  of  calcite  crystals  from  Bockland,  Me.  From  Mr.  Joseph 
Willoox,  of  Delaware  Coonty,  Pennsylvania,  a  collection  of  minerals 
from  various  localities,  consisting  of  one  hundred  and  nineteen  speci- 
■eos.  Besides  the  gift  of  these,  Mr.  WiUcoz  has  been  kind  enongh  to 
Imd  to  the  department  one  thousand  thre^  hundred  and  thirty-four  of 
the  choicest  specimens  from  bis  handsome  collection  of  American  min- 
erals, to  assist  in  filling  a  deficiency  in  onr  eshibitioo  series.  This  col- 
lection being  a  loan,  its  withdrawal  wonld  leave  quite  a  gap  in  our  exhi- 
bitkni  series.  From  Dr.  Tfaeo.  Schnchardt,  of  Gorlitz,  Germany,  was 
porchaaed  a  very  good  set  of  sixty  specimens  of  minerals,  representing 
the  Vesnvina  locality.  The  private  collection  of  Dr.  George  W.  Hawes 
(late  curator  of  this  department),  consisting  of  over  five  hundred  spec- 
tneos,  has  recently  been  turned  over  to  me.  The  specimens  are  small, 
but  some  of  them  are  very  desirable.  From  the  dump  heap  of  the  ez- 
cavatioD  for  the  foundation  of  a  large  building  on  Oonnecticut  avenue, 
io  thia  city,  I  obtained  one  hundred  and  twenty  spemmens  of  vivianite 
is  elaj,  a  mineral  new  to  this  locility. 


sdbvGoo^^lc 
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Admmittration. 

It  may  not  be  amies  to  indicate  tb«  routine  of  this  d^tartment 
Specimens  apon  being  received  are  carefiilly  examined  and  named; 
they  are  then  entered  on  the  register,  cleaned,  trimmed,  labelled,  nnm- 
bered,  and  assigned  to  that  series  of  the  coUection,  which  ia  deemed 
best.  Olaesifying  and  arranging  specimens  for  exhibition  constitate  a 
large  part  of  the  work.  The  preliminary  classification  has  been  based 
apon  Dana's  System  of  Hineratogy.  Attending  to  correspondence  and 
preparing  card  catalogues  are  other  work  of  the  department. 

In  the  reserve  series  of  the  department  there  are  7,150  specimens, 
of  which  1,162  are  on  exhibition.  In  the  daplioate  series  there  are 
aboQt  7,400  specimens,  which,  with  the  i«serre  series,  make  a  total  of 
abont  14,fi50. 

DEPABTHENT  OF  llETALLUBaT  AND  ECONOMIC  GEOLOGT. 

Feed.  P.  Dbwbt,  Cnrator. 

Dnring  the  past  year,  as  It  will  be  for  several  years  to  com«,  by  fitr 
the  larger  portion  of  the  material  administered  apon  in  this  departmrait 
was  from  ttie  Centennial  collections.  Aside  &om  this  material,  among 
the  most  interesting  additions  the  department  has  received  may  be 
mentioned  an  extentive  series  of  cokes,  for  the  most  part  kindly  s«it  by 
the  various  manufacturers,  upon  solicitation,  for  the  purposes  of  an  ex- 
tended examination  into  its  physical  properties  as  affecting  its  emplt^- 
ment  as  a  metallargical  fuel  (the  series  already  represents  most  of  the 
chief  coking  regions  and  is  being  increased  from  time  to  time );  an  ex- 
tensive series  of  the  iron  ores  and  their  associates  and  of  apatite  and  its 
associates  from  Oanada,  collected  by  myself  daring  my  snmmer  vaoation; 
a  small  suite  of  Virginia  gold  ores  from  various  puties,  and  especially 
Mr.  W.  G.  Love,  of  Bichardsville ;  a  fall  snite  of  the  recently  discovered 
tin  ore  and  ite  associates  from  Irish  Creek,  Virginia,  collected  by  Mr.  F. 
W.  Taylor,  U.  8.  N.M;  a  suite  of  specimens  collected  by  Ensign  B.  Wil- 
kinson, IT.  8.  IS.,  in  Colorado,  which  is  especially  interesting  from  its  ridi- 
nessin  coal  specimens, both  bitaminons  and  anthraoitej  and,flnally,  two 
very  important  suites  of  specimens  representiug  the  production  <rf  cast 
iron  of  extraordinary  strength ;  the  first  is  from  Mr.  Edward  Gridley, 
of  the  Wassaic  Furnace,  Dutchess  Coaoty,  New  York,  where  on  a  short 
run,  on  a  carbonate  ore,  TSo.  4  charcoal  pig  iron  of  47,600  pounds  tenaile 
strength  per  square  inch  was  produced;  and  embraces  the  ore,  both  raw 
and  roasted,  the  flax,  the  slag,  and  several  pieces  of  the  metal,  indod- 
ing  some  of  the  test  pieces ;  the  second  suite  is  from  the  Hon.  C.  B. 
Coffin,  of  the  Muirkirk  Furnace,  in  Prince  .Georges  County,  Maryland ; 
at  this  famace  charcoal  pig  iron  of  unusual  strength  has  been  regulariy 
made  from  a  carbonate  ore  for  a  number  of  years,  some  recent  teste  of 
the  No.  4  pig  iron  muning  up  to  the  very  extraordinary  figures  of  62,476 
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pooitdB  tensfle  strengtih  per  sqaaie  inoh.  This  smte  indndes  a  vei7  fliU 
tcriesof  thedJfiereatvarietieBof  the  ore  and  its  asaodates  from  a  pore 
■iderito  thron{rh  its  varioas  stages  of  decomposition  to  a  limouite,  the 
Su  (oyster  shells),  tiie  charooal,  both  kila  and  meiler,  the  slag,  aod 
ft  tm;  extensive  uid  valuable  collection  of  test  pieces,  with  fall  records 
of  the  tests  extending  over  a  series  of  years. 

In  catalogniDg  tjie  colleotions,  1^7  entries  have  been  made  apon  the 
Hoseom  register,  embracing  1,918  specimens;  of  these,  636  entries  were 
of  the  83  accessions  received  daring  the  year,  embracing  882  specimens, 
and  mdading  190  specimens  received  from  Bnrveyor-General  J.  W. Bob- 
bing, of  Arizona,  tbrongb  the  Oeceral  Land  OfKoe ;  the  remaining  722 
entries  of  1,036  specimens  were  of  material  previoosly  received,  bat  of 
vhieh  no  entry  had  been  made,  derived  frt>m  fooi  sonioea ;  81  entries 
of  109  Bpedmens  from  the  U.  S.  Geological  Surveys ;  172  entries  of 
206  Bpedmens  from  the  TJ.  S.  General  Land  Office;  86  entries  of  100 
spedmeos  from  the  old  Smithsonian  collection,  and  383  entries  of  621 
i^eeinifflis  from  the  Centennial  collections.  In  the  preparation  of  the 
aid  catalogae  3,321  entries,  embracing  6,265  specimens,  have  been  made  j 
thcM  specimens  have  all  been  carefully  examined  bytlie  coratorin  per- 
son and  7,314  det«rminatioDB  of  mineral  species  made  in  the  ore  speci- 
meoa  For  the  Smithsonian  Institation  36  specimens  have  been  examined 
ud  the  necesssary  reports  prepared  to  accompany  lliem,  and  two  let- 
ten  of  infonnation  opon  special  topics  have  been  written.  Ensign  A. 
A.  Afikermao,  U.  S.  N.,  rendered  valuable  aid  in  the  work  of  the  de- 
psitBient  nntU  the  1st  of  Jane,  when  he  was  detailed  to  accompany  the 
Oieely  relief  expedition.  Ensign  H.M.  Witzel,  U.  8.  N.,  was  detailed  to 
(kedq>artineotDeeember  1,  and  has  scarcely  had  time  to  become  familiar 
*itli  the  operations  of  the  department.  The  derical  work  has  been 
Mj  pofbrmed  by  Mr.  F.  J.  Offiitt. 

Utere  have  been  two  researches  commenced  daring  the  year,  neither 
of  which,  however,  has  been  completed.  The  first  is  an  extended  exam- 
ination into  the  physical  properties  of  coke  with  especial  r^erence  to 
its  employment  as  a  metalltirgical  fiiel  and  the  prerequisites  of  a  good 
ooking  ooaL  l^ere  have  already  been  examined  153  specimens  from  12 
Igcslities,  and  a  synopsis  of  the  results  already  obtained  has  been  pab- 
liihed  by  the  Americui  Institute  of  Mining  Engineers,  covering  IS 
ptgee  of  their  Transactions,  under  the  title  of  "Porosity  and  Specific 
Gravity  of  Coke." 

The  second  investigation  is  upon  the  occurrence  of  free  gold  in  galena, 
and  will  soon  be  ready  for  pablication. 

Any  atat«ment  of  the  total  nnmber  of  specimens  in  the  colleotions 
Duut  be  largely  of  the  nature  of  an  estimate,  as  there  are  still  a  great 
msny  boxes  and  packages  of  Centennial  remaining  anpacked.  With  the 
additiona  received  from  the  permanent  exhibition  at  Philadelphia  dar- 
ing the  year,  I  woold  place  the  total  nnmber  at  30,000  or  more. 
As  wUl  be  seen  from  what  has  gone  before,  the  principal  attentitHk  at  i 
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the  departmrat  has  been  devoted  to  the  preparation  of  the  cafd  cata- 
logue of  the  ores;  aod  although  many  Bpecimens  are  visible,  yet  it  was 
only  towards  the  closeof  the  yearthat  any  attempt  was  made  at  placing 
the  specimens  on  exhibition,  so  that  only  763  specimens  can  be  said  to 
belong  to  the  exhibition  seiies ;  the  large  bnlb  of  the  material  is  there- 
fore considered  as  being  for  the  present  in  the  reserve  series,  although 
there  have  been  321  specimens  definitely  assigned  to  the  reserve  series 
proper  and  466  specimens  to  the  duplicate  series. 

1%e  general  condition  of  the  ore  colleotton  has  been  greaUy  improved 
by  the  care  and  attention  devoted  to  it  during  the  past  year;  the  most 
part  of  it  is  now  thoroughly  identified,  catalogued  aod  provided  for,  at 
least  temporarily,  in  cases ;  it  is  no  longer  subject  to  the  un&vorable 
influences  which  in  the  past  have  tended  so  much  to  impair  its  ntilily, 
BO  that  its  further  deterioration  is  guarded  against  as  securely  as  pos- 
sible. 

A  beginning  has  been  made  upon  the  metal  specimens,  and  while 
many  of  them  are  badly  i^jnred  from  the  exposure  and  want  of  care  to 
which  they,  in  common  witii  the  ore  specimens,  have  been  sabjected, 
others  are  not  BO  far  gone  but  that  they  can  be  made  UBefnl,  whUe  a  few 
are  in  a  tolerably  good  state  of  preservation. 

The  ore  collection,  while  large  and  in  general  quite  complete,  yet  con- 
tains a  few  prominent  deficiencies,  for  the  filling  of  which  some  steps 
should  be  soon  taken,  and  this  is  especially  ao  in  regard  to  the  ore  of  » 
few  regions,  as  Arizona,  Sew  Mexico,  and  the  Menominee  region,  which 
have  come  into  prominence  since  the  close  of  the  Oentennial. 

ninstrations  of  the  varioas  steps  in  the  extraction  of  the  metals,  to- 
gether with  the  incidental  and  by-products,  are  not  as  fiill  aiid  complete 
as  could  be  deehred.  This  being  a  subject  of  instruction  in  the  science  of 
metallurgy  rather  than  a  matter  of  the  exhibition  of  showy  aod  attaaot- 
ive  specimens,  it  is  not  at  all  to  be  wondered  at  that  the  Oentennial  ool- 
lectiou  ftvm  which  we  derived  so  much  should  be  deficient  in  this  re- 
elect. A  few  complete  series  in  this  direction  wonld  very  greatly  en- 
hance the  instmctive  value  of  the  extensive  collections  of  ores  and 
finished  prodacts  by  providing  Gie  necessary  connection  between  the 
two.  An  excellent  illustration  of  what  is  desired  in  this  direction  ia 
furnished  by  the  collection  abready  mentioned  from  the  Mnirbirk  Fur- 
nace. This  collection  embraces  76  specimens,  and  shows  everything  cod- 
nected  with  the  production  of  Ko.  4  iron  at  that  furnace.  Besides  this, 
Mr.  OofOn  has  very  kindly  fnmished  the  department  with  foil  analyse 
and  with  the  record  of  the  running  of  the  fnmaoe,  the  whole  forming  a 
complete  and  very  instmctive  exhibit.  In  this  connection  it  might  be 
well  to  say  that  mannfacturers  are  not  always  willing  to  give  such  foil 
illustrations  of  their  operations,  and,  when  they  ore  willing,  they  do 
not  always  take  the  necessary  care  in  selecting  illnstrations,  so  that  it 
will  not  be  so  easy  to  procure  just  what  we  need  as  it  mi^t  at  first  ap- 
pear. 
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As  indicated  in  my  last  annual  report,  the  least  Bfttisfoetoiy  portion 
of  the  collections  is  that  of  the  methods  and  means  of  metallare;ical  op- 
eratioiM,  the  illnstration  b;  means  of  drawings,  views,  models,  and, 
vbero  practicable,  the  actatd  tools  nsed,  of  the  art  of  metallorgy.  This 
is  aae  of  the  meet  interesting  and  valaable  portions  of  the  sabjeot,  and 
at  present  is  ao  poorly  represented  as  to  be  scarcely  Ulastrated  at  aU. 
This  deficiency  of  the  collection  conld  very  readily  be  sapplied,  and  jt 
is  so  important,  that  a  beginning  sbonld  be  made  npon  it  as  soon  as  pos* 
Bible  in  the  coming  year. 

The  obnstmotion  of  a  special  chemiofd  laboratory  for  the  nse  of  this 
department,  which  has  been  approved  and  ordeted,  will  f^litate 
greatly  the  work  of  the  department  in  making  chemical  examinations 
and  an^yses.  The  present  chemical  laboratory,  besides  being  crowded 
with  other  work,  is  inconvenient  for  this  department.  Therearemany 
salgectB  for  t^emical  exunination  coming  np  almost  daily  in  the  work 
of  catalogiiing  the  oolleotion,  while  the  opportunities  and  demands 
for  research  upon  the  collectloDS  are  almost  nnnombered,  so  that  the 
laboratory  will  be  well  occupied  jast  as  soon  as  it  can  be  completed.  • 

^lifl  being  the  first  complete  year  since  the  establishment  of  the  de- 
partment, a  great  deal  of  care  and  attention  has  been  absorbed  in  its 
proper  inaagnration,  and,  on  accoant  of  ^e  diiQcnlties  of  handling  so 
uneh  balky  material  as  most  necessarily  constitute  the  exhibition  ae- 
ries, the  department  has  not  made  as  maoh  progress  in  the  exhibition  of 
spedmenB  as  conld  be  desired ;  bnt  most  of  the  difflcolties  of  inaagnra- 
tioQ  are  now  passed,  and,  with  a  anfficlent  force  of  laborers  to  prepare 
and  handle  the  specimens,  there  is  no  reason  why  the  exhibition  of  this 
dqMrtmiGnt  should  not  b^^  to  assnme  the  prominent  pwiition  in  the 
a  whiflli  it  is  entitied  to  hold  fix>m  its  interest  and  great  valoe. 


THE  HUaEnU  LIBRABT. 

F.  W.  Tbux,  Librarian. 

Hie  fbllowing  report  npon  the  operations  of  the  library  in  1883  is  re- 
■peetfnlly  submitted.  In  the  present  condition  of  afbirs  it  is  perhaps 
tmpoasible  to  famish  a  report  of  a  general  character  suitable  for  pnbli- 
cmtioa.  I  have  therefore  confined  myse^  entirely  to  the  simple  details 
of  admanigtrative  work. 

nie  recommendations  which  I  have  already  made  relative  to  addi- 
tioaai  assistwice,  the  establishment  of  more  definite  relations  between 
tbis  library  and  that  of  the  Smithsonian  Institution,  an  increase  of  reg- 
ularity in  the  receipt  of  periodicals,  it  is  nnnecessary  to  repeat  in  this 
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The  accessions  for  1883  sarpassed  in  namber  those  of  the  preceding 
year.  The  following  table  shows  the  proportion  of  quarto  and  larger 
books,  to  the  octavos  and  those  of  smaller  size,  and  the  total  for  the  yean 

TtAh  «k«w<iv  ttu  »*mber  of  oocoHioM  to  1883. 


.     BUM. 

TclimM. 

Futa. 

FUQ- 

phlelM.* 

Total. 

17 

147 

7 

73 
389 

164 

51 

MB 

*An7  work  of  Idh  U 


M  pBgaa  I*  regud«d  ac  »  pauuphlat. 


The  accessions  of  public  docoments,  except  those  relating  to  the 
natond  scienees,  are  not  incladed  in  this  table.  The  m^orit^  are  not 
properly  within  the  scope  of  the  library,  and  if  entered  and  pot  npon 
the  shelves,  would  occapy  space  which  shoald  be  devoted  to  works 
more  directly  of  ase.  The  works  inoloded  in  the  table  wei«  received 
from  73  societies,  mnseams,  and  other  organizataoos,  and  &om  74  indi> 
vidnals.  Only  14  were  obtained  by  pnrchaae.  The  following  persons 
and  institations  have  contribated  fonr  or  more  works  doling  the  year : 


Ootavo 
volumes. 

Qaarto 
Tolnmea. 

OotftTO 

Qnuta 

&2 
49 

6 

3«7 

81 

16 

.5 

9 
7 
4 

Dr.  Cb&rlesA.  White.  U.  B.  0«o1ok-  Bnrver. 

1 

Late  in  the  year,  the  United  States  Fish  Commissioner  deposited  in 
thelibrary  140  volames  apon  ichthyology  and  kindred  snbject«.  A  ooin* 
plfite  set  of  the  reports  npon  the  scientific  results  of  the  Challenger  Ex- 
pedition and  other  equally  important  works  are  inclnded  in  this  series. 

Loan  and  return  of  books. — For  the  record  of  these  most  important 
transactions  of  the  library,  two  large  record-books  are  in  use.  In 
one  of  these  the  books  borrowed  are  entered  by  the  names  of  tbe 
aathors,  with  cross-reference  to  the  name  of  the  person  borrowing  and 
the  date  of  the  loan.  In  the  second  record  all  the  books  borrowed  by 
each  person  are  reoonle<l  under  his  name.  This  system,  which  might 
be  impracticable  in  a  large  library,  is  very  osefnl  and  desirable  in  i^ 
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smaller  one  io  which  the  books  are  mnch  haDdled.  In  additien,  each 
.  peraoD  is  leqoired  to  sign  a  call-caid  for  tbe  booka  received  and  to  de- 
mand the  aame  when  they  are  returned. 

The  number  of  names  now  included  in  the  list  of  those  entitled  to 
draw  books  is  sixty-seven. 

The  number  of  books  issned  and  retamed  daring  the  several  months 
is  aa  follows : 


Hontiw. 

Dnwb. 

Betonwd. 

118 

190 
t» 

96 
767 
144 
149 

334 
906 
143 
S86 

f5S^'"::::::::;:::";:::::;:::;:::::::;":::::::::: 

iii«r^::;:;:;::::::::::::;;:";::::::::::::::::::::::: 

£&;:;::;:";""::""::::;;:::::;:;:::;:;;;:::;::;;::: 

jSs  :::":;:"::; :;;;:::;";";:;";:"::;:::;::::::::: 

AiSii::::;;::::::::";::::; :::::::;::::::;: :::::::::::: 

o2to5r!!!\:::::::":;;:::::;:::":::"i;:":: :::":;:";: 

2,53G 

2,184 

Daring  the  period  of  active  work  in  winter  and  until  May,  the  niun- 
ber  of  books  drawn  exceeds  that  of  those  letumed,  while  the  reverse  is 
nsually  the  case  upon  the  approach  of  sammer.  The  abnormal  condi- 
tioa  in  Kovember  and  December  is  dae  to  the  fact  that  certain  rearrange- 
ments in  the  Hnsenm  mode  it  necessary  that  the  whole  of  one  sectional 
titeary  should  be  retamed. 

For  the  benefit  of  the  clerks,  messengers,  and  other  employ^  who 
are  debarred  by  the  reguhktione  fh>m  wlthdrawiDg#ook8  regalarly  from 
the  bbrary,  it  has  been  deemed  advisable  to  set  apart  a  certain  num* 
ber  of  works  of  general  interest  A  list  Was  prepared,  ioclnding  the 
principal  books  of  travel,  manuals  of  the  natural  sciences,  and  the  like, 
eoDtained  in  the  library,  and  distributed  to  the  employee,  with  a  notice 
,  that  the  works  could  be  withdrawn.  This  arrangement  has  met  with 
mncb  bvor,  the  only  regret  being  that  there  are  not  more  books  on  the 
list. 

AdminUtrative  work. 

Begistan, — The  regular  registers  have  been  constantly  In  use  during 
the  year.  The  record-book  shows  an  addition  of  677  entries.  Hiese  are 
divided  amcmg  the  months  aa  follows : 


January  

Fetmiary 

Match 

Ajail 

M»y 

June 

^Uu.(t9 18 


July 48 

AngUHt 0 

September  47 

October 40 

November 68 

December j..;.^.^^^. 
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In  the  periodical  register',  in  which  all  joomala  aie  entered  nnmber 
by  namber,  with  the  date  of  receipt,  2,639  entries  have  been  made. 

CatetojTves.— The  card-catalo^e  by  anthors  has  been  very  consider- 
ably added  to  during  the  year. 

The  nnmber  of  books  catalogued  each  month  is  as  follows : 


August 0 

September 133 

October 97 

Kovember 119 

December 43 


Total.. 


January 148 

Pebrnaiy 132 

March 147 

April ; :...  62 

May 262 

June 126 

July 66 

The  oatalogae  includes,  in  addition  to  titles  of  the  books  in  the  Mn- 
senm  library,  and  those  of  the  books  in  the  library  of  the  IT.  S.  Fish 
Commission. 

The  nnntber  of  cards  in  each  case  is  as  follows : 

Museum - 9, 557 

U.  8.  Fish  Oommission  library ...        634 

Total .10,191 

Seetional  libruries. — ^Two  new  sectional  Hbrarieshave  been  established, 
those  in  charge  of  the  honorary  assistant  curator  of  invertebrate  fossils 
and  the  acting  curator  of  foods  and  textiles.  There  are,  in  all,  13  similar 
libraries,  ^he  number  of  volumes  of  monographic  books  and  pamphlets 
in  each  is  as  follows: 

Section  of  building  stones HO 

Department  of  maim^als 122 

Department  of  invertebrate  fossils : 

Mesozoic 96 

Paleozoic ;, .    17 

Department  of  birds 92 

Section  of  materia  mediea 71 

Department  of  fishes 64 

Department  of  chemistry 64 

Department  of  archeaology 25 

Department  of  metallurgy 26 

Department  of  reptiles 22 

Department  of  marine  invertebrates 29 

Section  of  foods  and  textiles 6 

Total ■„.  734 

Swnber  of  hodkt. — On  page  3  of  the  report  of  the  assistant  director 
for  1882,  the  nnmber  of  books  in  tbe  library  is  estimated  at  6,800,  and 
of  pamphlets,  5,600.  By  the  additions  of  the  past  year  the  nnmber  of 
books  now  reached  is  abont  6,015,  and  of  piunphlets,  5,963, 
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AFPESDTS.  A.— OFFIOEBS  OF  THE  NATIONAL  MUSEUM. 


BPENCEB  F.  BAIBD,  LL.  D.,  Sienttrg  0/  Um  SwriUtoitkiit  IntHlmtbm,  DirMior  0/  Ut 


O.BBOWNQOODE,A.H.,  JMtotettfiMraotw;  CuraUtr,  Dtfft  tif  Art*  ami  Tnduttriti. 


TABLBTON  H.  BEAN,  U.  S.,  H.  D.,  Curator,  DqMftoMitl  1^  FSOm:  EdUor. 

CAPT.  CHAKLES  BSSl}mE,V.6.  A.,' Curaior,  Stetton  of  Oohn- 

k.  HOWARD  CLARE,  Jw6taal,  DtparlmtKt  <tf  Art*  oad  /aAufriM. 

FRANK  W.  CLARKE,  A.  H.  (U.  S.  Oeol.  Snr.),  'Curator,  Dtparttnnt  of  Mlntral*. 

JOSEPH  W.  COLLmS,  AetiMf  Cwrator,  aMliow  of  Haval  ArMtoetmrt. 

WILLIAM  H.  DALL(U.  S.  Coaat  6inTe;},*C«raK>r,  Department  1^  MoUmka. 

FEED.  P.  DEWET,  B.  B.,  Cnratw,  Dqurtmnil  0/  MetaUmg]/. 

R.  EDWABD  EABLL,  B.  B.,  AMng  dtralor  of  tto  FUkerim  CoUevUon. 

JAMES  M.  FLinT,  M.  D.,  U.  8.  N.,  *Ciir<ilor,  AmHm  qf  Materia  MeMea 

BOHTN  HITCHCOCK,  Aotiitf  Qu-akn;  of  He  TexHh  CoUtotSon. 

FEEDEBIC  A.  LUCAS,  A*»Uta%i,  Dgyarime*!  of  Comparative  Anatomy. 

GEORGE  P.  HEERILL,  H.  &,  Aoting  Curator,  Depart.  Lithologg  and  PAjFiioal  Qrology. 

RICHABD  RATHBUN,  H.  8.,  Curator,  Department  of  Marine  IntMrlrbrait*. 

CHASLE8  RAU,  Ph.  D.,  Curator,  D^artment  (ff  Jrdhaotogt- 

EOBERT  RIDQWAT,  Curator,  D^artment  of  Bird*. 

CHARlfS  T.  RILET,  Fb.  D.  (Depart.  Agr),  'Curator,  Depart,  of  I**eot». 

ROBERT  E.  C.   STEASSB,  Adjuuet  Curator,  Deparlment  of  MoUu*le». 

FREDERICK  W.  TRUE,  U.  8.,  Curator,  Depart,  nf  Mammal*  IMd  Cougar.  Analomf. 

CHARLES  D.  WALCOTT  (U.  H.  G«ologlMl  Surrey),  'Curator,  Dtparlment  of  Fo**a 

lurwtihrmte*  (PaUoroic). 
LE8TER  P.  WARD,  LL.  B.  (O.  S.  Geological  SnTve;},  'Curator  of  Departutnt  of 

CHARLES  A.  WHITE,  H.  D.  {\3.  8.  Geological  Bnirey),  'Om-ator,  Dopvrimeut  of 

Woon  lavertohratf*  (M*io*oto  and  Cenotoie). 
EBSSt  C.  TABBOW,  U.D.,  'Curator,  Department  ofBfpUh*  amd  BatraeMmat. 
WILLIAM  8.  TEATES,  Aid,  D^ariment  1/  Mi»»aU. 


STBPHKH  C.  BBOWN,  Begttlrar. 

HKHBT  HORAN,  3^er^Umit»t  ^  BtdUtmg*. 
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APPENDIX  B.— BIBLIOGRAPHY  FOB  1883. 

Hots.— Tbo  auuotatioiM,  nnleu  otherwiM  dgned,  will  be  vndentoad  to  hMn  bsoa 
made  hj  the  oimtoc  of  the  depertmeut  to  wMoh  Uie  p^mt  ralatea. 


FAST  I.— PDBLIOATIOHS  OF  THE  HUSBUV. 
FABT  U. — PAFEBS  BY  OI^PIOBBB  OF  THB  MTTBBmL 

PABT  m.— PAPE^    BY    INTBSTIOATOBB    NOT    OFFICBBS  OF  THE  HU- 
BBUH,  BASED  ON  UUfiBUH  HATEBUL. 


PABT  I.— PCBLICATI0N8  OF  THE  UUSEUftl. 

Department  of  the  Interior.  U.  S.  National  Hoseiim.  34.  Prooeed- 
iDgs  of  the  U.  S.  National  Mnsetun.  Vol.  v,  18S2.  Published  an- 
der  the  ditection  of  the  StnithsoniaD  Inatitotion.  Washington: 
Oovernment  Printing  Office.    1883.    8vo,  pp.  i-zli,  1-703. 

The  first  tweDty-eight  signaturea,  vii,  pp.  1-448,  were  pnbUahed  io  1SS2. 
Slgt.  29, 30,  Feb.  13, 18S3 ;  31, 32,  Feb.  38 ;  33-%,  Herob  31 ;  36,  Hvch  23;  31, 
Apr.  19;  38,  Apr.  25;  39,  Hay  12;  40,  Ua7  22;  41,  Hay  23;  42,  JnD«96. 

This  Tolome  contains  9L  papers  relatiog  to  the  work  of  the  Haoeiuii,  pK- 
pued  b;  35  anthora.  All  pabliabed  in  1883  ore  enumerated  under  the  an- 
tbor's  name  in  this  appendix. 

Proceedings  of  the  V.  S.  National  MuBeam.  (Vol.  ti.)  Signatures  1-23 
incloBiTe  were  print«d  and  distribnted  in  1883. 

Department  of  the  Int«iior.  XJ.  8.  National  Mnsenm.  Bulletin  of  the 
U.  S.  National  Mnsenm.  No.  16.  Synopsis  of  the  Fishes  of  North 
America.  By  David  S.  Jordan  and  Charles  S.  Gilbert.  Washing- 
ton :  Government  Printing  Office.    1883.    8vo.  pp.  i-lvi,  I-IOIS. 

Department  of  the  Interior:  U.  S.  National  Mnsenm.  Bulletin  of  the 
U.  S.  National  MnBenm.  No.  20.  Bibliographies  of  American  Nat- 
uralists. I.  The  publishers  writings  of  Spencer  Fnllerton  Baird, 
1843-1882,  by  George  Brown  Goode,  Assistant  Director  (tf  the  Na- 
tional Mnsenm.  Wasfaingtoo:  Government  Printing  Office.  1883. 
8to.  pp.  i-xvi,  1-377. 

Department  of  the  Interior :  XT.  S.  National  Museum.  BnUetin  of  the 
IJ.  S.  National  Museum.  No.  24.  Check  List  of  North  American 
Beptilias  and  Batrachia,  with  Catalogue  of  Specimens  in  IT.  8.  Na- 
tional Museum.  By  H.  O.  Yarrow,  M.  D.,  Honorary  Curator  De 
partment  of  Beptiles.  Washington:  Government  Printing  Office. 
;883.    8vo.pp.(6)l-^^, 

Digitized  b,.G0(>t^lc 
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Department  of  the  loterior :  U.  S.  National  Mnaenin.  Bolletin  of  the 
U.  S.  National  Maaenm.  No.  26.  Avifauna  Columbiana :  Being  a 
list  of  Birds  ascertaised  to  iobabit  the  District  of  Oolumbia,  witli 
the  times  of  arrival  and  departure  of  sach  as  are  nonresident^  and 
brief  notices  of  habits,  &g.  The  second  edition,  revised  to  date, 
and  entirely  re-written.  By  Elliott  Oones,  M.  D.,  Ph.  0.,  Professor 
of  Anatomy  in  the  National  Medical  College,  &c.,  and  D.  Webster 
Prentiss,  A.  M.,  M.  D.,  Professor  of  Materia  Medica  and  Therapeu- 
ties  in  the  National  Medical  College,  eto.  Washington :  Oovem- 
ment  Printing  Office.    1883.    8vo.    pp.  1-133.    4  maps. 

lite  fbUowing  Mnseom  circnlars  which  were  printed  as  "  separates  "  dur- 
ing the  year,  were  also  published  in  the  Appendix  to  volame  Ti,  Pro- 
oeedings  of  the  U.  8.  National  Mnsenm,  for  1883. 

Koil9.  Classification  of  the  Materia  Medica  collection  of  the  Tl.  S.  Na- 
tional Mnseom,  and  Catalogne  of  Specimens.  By  James  M.  Flint, 
Surgeon  U.  S.  Navy,  Onr&tor  of  Materia  Medica.    8vo.    1-14  pp. 

No.  20.  Bequest  for  Specimens  of  Drags,  and  Information  concerning 
them.     8  vo.  1  p. 

No.  21.  Circnlar  relative  to  contribotions  of  Aboriginal  Antiquities,  to 
the  n.  8.  National  Museum.    By  Charles  Baa.    8to.    4  pp. 

No.  22.  Brief  directions  for  removing  and  preserving  the  skins  of  Mam- 
mals.   By  William  T.  Homaday,  Chief  Taxidermist   Svo.    1-6  pp. 

So.  23.  Instmctions  for  taking  paper  moulds  of  inscriptions  in  stone, 
wood,  bronze,  &c.  By  Ensign  A.  P.  Niblaok,  V.  8.  N.  Svo.  iq). 
1-17. 

PartoA,B,  C,  D,  E,  F,  G,  Bnllstin  27,  U.  S.  N.  H.,  iren  printed  H  "aep- 
Ksteo"  in  IGttS,  and  am  mentioned  In  this  bibUoKntpby  nndet  the  namM  ol 
the  ftuthora.    See  OooDS,  Bathbcx,  KmowAT,  WiiiSLOW,  Bbowh,  Bbah. 

PABT  n.-PAP£B8  BT  0FF1CEB8  OF  THE  HUSEUH. 

BuKD,  Spehcbb  F.— The  instrootion  of  naval  midshipmen  in  taxi- 
dermy, ichthyology,  etc,  at  the  United  States  National  Hosemu, 
and  on  board  the  steamers  of  the  United  States  Fish  Commission. 
(Boll.  n.  S.  Fish  Oommiasion,  lu,  pp.  33&-243.    1883.) 
Beau,  Tabi^eton  H. — Description  of  a  species  of  whiteflsh,  Coregonus 
hojfi,  (Gill)  Jordan,  called  "  smelt "  in  some  parts  of  New  York, 
(Froe.  n.  8.  Hat.  Hno.,  v,  pp.  658-660.    ie8a) 
.    Idst  of  the  Fishes.    (Iq  Steams'  "  Notes  on  the  Natural  His- 
tory of  lAbrador.") 

(Pxoo.  n.  a.  Nst.  Hub.,  Aug  1,  18S3,}  vol.  vi,  pp.  123-18S.. 
TltB  namM  of  serenteen  epeoiea  oolleotod  tot  the  U.  S.  National  HnNoni 
bj  Hr.  W.  A.  Stearns  in  1^.    "the  oommou  names  and  the  remarks  an 
bj  Hz.  Steams.    One  of  the  most  interesting  of  the  ^edea  is  Sntttbtr  wmm- 
trMf  bom  Labrador. 
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Bean,  TasIiBtoh  H, — Directiona  for  collectiiiK  and  preeerving  fish. 

(BdIL  U.  B.  Fiab  Com.  Bept.  3,  1883,  voL  ui,  pp.  197-fiOO.  Baprintod 
fi«m  Proc.  D.  8.  Nkt.  Hns.,  toI.  it,  pp.  935^238.) 

. Theflrat  ocoaneDce  of  Faeudatriaeu  microdmi,  Oapello,  od  the 

ooast  of  the  Uoited  States. 

(Proo.  U.  B.  Hat.  Hub.,  Oot.  5,  1883,  vol.  vi,  pp.  147-150.) 

Thla  ihatk  atruided,  Febraary  6, 1B83,  at  the  Amagaoaett  life-aaviug  sta- 
tion, on  Long  laland,  and  waa  forwarded  to  the  UueiuD  by  Hr.  J.  B.  Ed- 
wards. It  Is  the  finrt  result  of  a  request  by  Prof.  B.  F.  BtitA  to  the  sapeiin- 
tendent  of  Iife.«aTing  stations,  Ur.  B.  I.  Eimfaall,  f or  infonnaUou  Irom  points 
along  the  entire  coast  Donoeming  the  moTemsnta  and  the  stranding  of  marine 
animals  and  for  the  sending  of  desirable  specimens  to  the  National  Museum. 

PmmdoMaeU  MiorodM  is  a  rare  shark  which  was  first  obaerred  on  the  eoaat 
of  PortDgaL 

The  genus  Pm^lriaeti  la  redefined  and  the  apeoles  fdlly  desoiibed. 

Descriptioii  of  a  nev  species  of  Al^idosawua  {A,  mowloptiu} 

firom  Alaska. 

(Pioe.  V.  S.  Nat.  Uns.    Haroh  33, 1B83,  T,  pp.  661-663.) 
AUpUotannu  a»e»lapiM,  m.  t.  (XUnliiik,  Unalasohka,  p.  6eL) 

OreatlnternatiooalFiBheriesExhibitiou;  Loiidoa,18S3.  United 

Stat«8  of  America.  F.  Catalogue  of  tbe  OollectioDS  of  Fishes  ex- 
hibited by  the  TTnited -States  National  MaBeaiD,by  TarletoD  H.BeaD, 
Oorator  of  the  Department  of  Fishes  in  the  United  States  Kational 
Museom.  Washington:  Government  Printing  Office.  1883.  8to, 
pp.  1-124. 

(Forms  part  of  BnlL  37,  n.  8.  Nat.  Una.) 

nds  oatalogoA  relatea  to  abont  460  epeelea  of  North  Amerloan  fishes,  or 
nearly  one-lhlid  of  the  known  faaoa.  The  prinoipa]  common  namea  are 
given,  and  the  geographieal  distribntlon  is  stated  as  fully  as  poaaible.  The 
wm^itnnm  slse  of  the  spectes,  their  importance  aa  fbod  or  bait,  and  their  re- 
prodnotlve  habits  are  briefly  noticed.  In  the  remarks  upon  the  seTetal  gninpa 
of  flahea  exhibited  will  be  foond  a  sketch  of  the  moat  recent  information  con- 
oendng  the  fiab-fanna  of  the  regions  ftom  which  they  were  obtained.  The 
surrey  of  Alaakan  fishea  la  the  most  detailed,  and  brings  the  list  of  known 
Bpedea  np  to  the  date  of  printing  of  this  aection  of  the  oatalogneu 

—  Notes  on  some  fishes  collected  by  James  G.  Swan  iu  Washing* 
ton  Territory,  inolading  a  new  species  of  Maortmu. 

(Froe.  U.  S.  Sat.  Mut.,  1683,  vi,  pp.  363-364.) 

Maamrtu  aorohpU,  a.  a.,  lieaidea  Infbrmatlon  ooneeming  Dttel^pii  vtrgalmt, 
BranaraU,  and  8  other  apeoies. 

— ^    ifotes  OD  fishes  observed  at  the  head  of  Ohesapeake  Bay  in  tbe 
spring  of  1882,  and  npon  other  spedes  of  the  same  region. 
(Prao.  U.  S.  Ifat.  Mm.,  1B83,  vi,  pp.3(IS-3S4.) 

Conoeming  31  specUafor  tbe  moat  part  taken  tb  tbe  adne  by  the  U.  8.  fi^b 
Commlaaion,  Jnue  9  and  10, 1882.  The  common  namea  in  nae  at  Havre  d« 
GiBoe  are  reoorded,  and  brief  notes  are  given  aboat  spawning  hablU  and 
tlMin  of  arrival  and  departon. 
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BbjU*,  Tableton  H. — OoDditioD  and  metbods  of  admioistratioik  of  the 
departmeiit  of  flelies  in  the  U.  S.  National  Moseam  in  1882, 

(Report  Awt.  Diieotor  U.  8.  Nat.  Hiu.,  u,  1682,  pp.  1»-S1;  49-50;  67-06.) 
Bbown,  Jaxeb  Tsuflb. — Great  International  Fisheriea  Exhibition; 
London;  1883.    United  States  of  America.'  (E.)    The  Whale  Fish- 
ery and  its  Appliances.    Washington:  Government  Printing  OfiBoe. 
1883.    Svo.     pp.  1-116. 

ContuiiB  (a)  oltM^flcatiOQ  of  apparataB  nsed  in  Amerioan  whale  fisher;; 
(t)  oatalogne  of  whaling  apporatoa  sent  by  TJaited  States  to  I/ondoa,  inoliid* 
Ing:  1.  ApparatnB  used  by  the  white  man ;  2.  Apparatus  Dsed  by  the  Cape 
Plattery  Indians,  with  a  brief  aoooimt  of  these  IndiaiiB,  their  mannen,  habits, 
aod  OMtoma;  3.  Whaling  and  sealing  appoiatDa  used  by  Bakimo. 

Some  notes  on  whales. 

(Bon.  U.  8.  Fish  Com.,  toL  m,  p.  411.) 
Gusz,  A.  HowABD. — Statistics  of  the  whale  fishery. 

(In  United  States  Catalogue  of  LondoM  Fiaheriei  Exhibition  (leotlan  E). 
"TIm  whale  flsheiy  and  its  appIianaes,"pp.S6-S9,  inolnslve.) 
*  BsTiaws  the  past  and  present  extent  of  the  American  whale  flsheiy,  gives 
the  distribution  of  the  fleet,  the  relative  Importance  of  the  variona  whaling 
gnnmds  daring  the  yeus  1870  to  1880,  and  exhibits  stalistieal  tables  showing 
(1)  the  number  and  tonnage  of  Tesseb  engaged  in  the  fishery  for  the  years 
1870-18BO,  (2)  the  Tains  of  sperm-oil,  whale-oil,  and  whalebone  landed  by  the 
Amerioan  fleet,  the  valne  of  the  oousamptiou  in  the  United  States,  and  the 
Tsliie  of  the  exportation  annnally  from  1870  to  1880,  and  (3)  the  nnmber  of 
barrels  of  sperm  and  whale  oil  and  pounds  of  whalebone  landed  by  the  Amer- 
ioan fleet,  the  qnantitlee  oonsnmed  in  the  United  States,  and  the  qnantitlea 
CKpocted  annnally  from  1670  to  1680. 

lotemationfJ  angling  tonmunent. 

(Foieet  and  Stream,  New  York,  Jnoe  28, 1883.) 

Letter  bom  London,  giving  an  oeooiiut  of  an  angling  tonmoment  at  Welsh 
Harp,  near  London,  Jnne  11, 1683. 

London  Fisheries  Exhibition. 

(Chelsea  Beooid,  Chelsea,  Uass.,  Jnly  8, 1883.) 

Letter  from  Loudon,  doeriptiTe  of  inoidenta  connected  with  the  l&tema- 
tbmol  Fisheries  Exhibition. 

The  United  States  display  at  the  London  Exhibition. 

(Boston  Herald,  September  9, 1883.) 

Commanieatiou  oonaeming  the  exhibit  of  the  United  States  at  the  Interaa- 
tional  Roheries  Exhibition. 

MetiiodB  of  packing  [mat^erelj  and  inspection  laws. 

(Hateriala  fiir  a  hlstary  of  the  mookcrel  fishery,  1883,  pp.  137-161 ;  Hep.  U. 

a.  Flah  Com.,  Part  ix,  in  1681,  pp.  S27-96S.) 

Statistios  of  inspectaott  of  maokeiel  from  1801  to  1880. 

(Materials  for  a  history  of  the  maokerel  fishery,  1683,  pp.  160-213;  Sep.  0. 
S.  Fbli  Com.,  Port  ix,  for  1861,  pp.  8Ga-307.) 
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OlJSE,  A.  HOTABO.-'[The  mackerel]  inapection  Iftwd  of  the  tTnited 

StBtM. 

(lUteriftla  for  «  hlstoir  of  tha  nutokeMl  ftohur,  1B83,  pp.  354-3M ;  Bep.  U- 
8.  TUb  Com.,  Put  U,ft>r  1881,  pp.  444-484.) 

[Statistio^  desoriptioDj  of  the  American  vhale  fishery. 

(Oooda'a  fishArj  Indnstiiea  of  the  United  States,  London,  1883,  pp.  3T-39). 

Table. — Statistics  of  the  menhaden  indnstry  in  1880. 

(Goode'B  flabery  IndaatriMof  the  United  StatM,  London,  1883,  opp.,  p.  41.) 

OoLLlNfl,  Joseph  Willuil* — Notes  on  the  morements,  habits,  and 
captiiie  of  mackerel  for  the  season  of  1882. 
(BoU.  a.  B.  Fiah  Com.,  n^  pp.  873^186.) 

'  yotes  on  the  herring  flshety  of  Massachosetts  Bay  in  the  «]• 

tnmnof  1882. 

(BnlL  U.  a  Fiak  Com.,  n,  pp.  S8T-4E90.) 

■  Notes  on  the  halibat  fisheries  of  1881-^.  . 
(BnlL  V.  a.  Viab  Com.,  n,  pp.  311-316.) 

Snooess  of  the  gill-net  ood-fiahery  on  the  'Sew  England  coastj 

winter  of  18ffi2-'83. 

(BnU.  U.S.  Fiah  Com.,  m,  pp.  441-443.) 

-  ■■—    Ohronologicat  notes  [on  the  mackerel  fishery,  1621-18S1]. 

(Matralala  for  »  history  of  tho  nMokenl  fiahery,  1883,  pp.  S17-3&3 ;  B«p.  U. 
8.  Fish  Com.,  Put  ix,  for  1881,  pp.  307-443.) 

Dux,  William  Hbalet. — Oiroe  versus  Gonldia. 

(Jonmal  of  Conohology ,  Leeda,  April,  1883,  pp.  60-63).        . 
i     Tear  hook  of  tiie  German  MaiakozoSlogical  Society. 
(BoTlnr  in  Amerioan  Natonllat,  Hay,  1883,  xm,  pp.  5S1-5S3.} 
- — —    Pearls  and  pearl  fisheries. 

(Ameriottn  NatoraUat,  toI.  xvu.  Mo.  6,  June,  1883,  pp.  57(>-eS7,  and  No.  7, 
Jnlf,  1863,  pp.  731-745.) 

■  Norwegian  North  Atlantio  expedition,  1876-^8. 

(Amerioan  Natoialiat,  xvu,  No.  6,  pp.  638,629,  Jane,  1883.) 

■  Notes  on  the  Pacific  coast  trade  in  sheila,  shrimps,  coil,  and 
salmon  (daring  Uie  year  1882). 

(Bull.  U.  a  Fish  Com.,  1883,  ui,  p.  425.) 
■■  -    Note  on  cluster  flies. 

(Proa.  U.  S.  Nat.  Hnaenm,  1B8B,  T,  pp.  635-636.) 
—  -    llrae  about  the  "  stiokflah  "  ( Yerrillia  blakei  Stearna). 
(Fama(andBtTeani,Jnnel4,  ie83,Tol.  xi^p.  384.) 
*Bee  alao  nndei  Ooode  and  CoLUifs. 
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Dili,  WilUAU  Hsauit. — ^The  bdsU  pniBaDce. 

(Eveniiig  SUr,  Wuhiogtoa,  June  30, 18S3. ) 

Note.— Thu  Is  io  legwd  to  •  plague  of  alng*  wUeh  appewed  to  M11107  honie- 
keapwa  in  an  nniuiial  way, 

The  Department  of  MoUnsksin  the  V.  S.  Natioaal  Mnsenm. 

(B«p.  AmA.  Dlnotoc  U.  S.  Nat.  Uoaeniii  for  1682,  pp.  Sl-34,  r>0-57,  96 ; 

SmlthMiUaii  Beport  for  1883  <iae4),  pp.  13»-14e,  168,  169,  S14.) 

On  a  oolleetion  of  shells  sent  from  Florida  by  Mr.  Henry  Hemp- 

hOL 

(PiM.  C.  B.  Nat.  HnMnm,  Deo.  S7, 1883,  vi,  pp.  318-342. ) 

History  and  distiibotion  of  the  fresh-vater  maasels. 

(8eieiiM,ToL  I,  No.  1,  p.  2S,  Feb.  9, 1BS3.] 

Studies  of  the  Italian  oretaceoDs  foasUs. 

(Sdenee,  toL  i,  Ho.  1,  p.  2S.) 

liyon's  conohology. 

(IM.,  No.  S,  p.  40.) 

A  remarkable  moUoscan  type. 

(rtii,  p.  61.) 

First  use  of  wire  in  deep-sea  sounding. 

(i»M.,p.6B.) 

Trade  in  Galifbmia  invertebrates. 

inu.,  p.  78.) 

Molliuks  of  tiie  fomily  Goccolinidie. 

(nu.,  p.  130.) 

AnMrioaa  paleosoio  fossils. 

(nu.,  p.  173.) 

Use  of  wire  in  soanding. 

<IUI..p.lfll.)  - 

Boropean  land  shells.  ■ 

(/M.,  P.SOS.) 

Shells  tnm  the  Ooltnado  region.  ' 

(Jttf.,  p.  303.) 

Variations  of  Pompbolyx. 

(nu.,  P.S03.) 

Beport  of  the  Oonnecticat  Shell-Bsb  Commission.  1883. 

(lUd.,  p. 933,224.) 

Soft  parts  of  Ammonitea. 

iOU.,  p.  ao.) 

B^iort  on  molloaks  of  the  Hforth  Atlantic. 

(AM.,  p. »».) 
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Dall,  William  Healbt. — ^Diseaae  in  oysters. 
(Boinoe,  vol.  i,  p.  316.) 

Yeoas  merceDaria  in  Britain. 

Ubid.,  p.  316.) 

Large  American  pearls. 

(JML,  p.  371.) 

Ottawa  Unionidft. 

(2M<L,  p.3710 

Fossils  of  the  Bizzolo  olays. 

(IHd.,  p.  371.) 

White's  FoBsU  [non-marinej  tooUmks  of  Horth  America. 

(iWd.,  p.  49S.) 

The  position  of  Bbodope. 

lltHd.,  p.  443.) 

Fischer's  Manuel  de  Conohyliologie. 

{Ibid.,  p.  443.) 

Anatomy  of  Parmaoella. 

(IbU.,  p.  413.) 

Oarioos  slag  from  Madagascar. 

iOid.,  p.  443.) 

Italian  limaces. 

(Ibid.,  p.  4S6.) 

Molloscan  faona  of  Sardinia. 

(Ibid.,  p.  466.) 

East  Indian  Pulmonata. 

(iM<L,  p.  466.) 

Snuls  used  for  food  in  Spain. 

(Ibid.,  p.  49B.) 

Extraordinary  Eolima. 

(IbU.,  p.  492.) 

Arotio  moUusks. 

(IHd.,  p.  492.) 

Korth  German  miooene. 

(ihid.,  p.  «2.) 

Variations  in  UnionldsB. 

(/UdL,  p.  6S3.) 

Aotim  of  ttie  heart  [in  flrfte]  dnring  hibernatioa. 

(IM.,  p.  5S3.) 
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Daix,  Wi^luh  HsALBT^Halaoological  notes. 

{Saianoe,  toL  i,  p.  5S4.} 

iMid-anails  £rom  Bering  Strait  UDd  Alaska. 

<iMd.,pp.ee3,&6t.) 

A  num-eatiiig  moUask. 

(-nU,  p.  684.) 

Monograph  of  Onohidiom. 

(INI.,  p.  684.) 

The  coloring  mMbtx  of  the  bile  of  inyercebrates. 

(JWA,p.8ia.) 

First  use  of  wire  in  sounding. 

(8d«mM  ToL  □,  pp.  IS,  13.) 

Abyssal  moUnsks. 

(Oid.,  pp.  88,85.) 

Mediterranean  molloaoa. 

irtid.,  p.  U3L) 

Stntotore  of  the  shell  in  braohiopods  and  chitons. 

(nw.,  p.  113.) 

Economic  mollnsks  at  the  Fisheries  Bzhibitioa. 

(iMA,p.ll7.) 

Bxistence  of  a  shell  In  Notarchas. 

(iMd.,p.S06.) 

Uew  abyssal  mollnsks. 

(iMd.,p.90S.) 

Fleorotomidn  of  Senegambia. 

(AM.,  p.  381.) 

MoIlDsoa  of  Hie  Oaooasos. 

(_nid.,f.9ea.) 

Iboogr^hof  Bingioala. 

<iMI..p.3a2). 

Hie  Ches^wake  o^rter  beds. 

(iMA.  pp.  440-443.) 

Astarto  triqnetra  Oonrad. 

(JMA,p.447.) 

Anatomy  of  Urooyolas, 

(J»«A,p.4*7.) 

-  — -    Tryoafa  conohokigy. 

<A(&,pp.  tehees.) 
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Dall,  Williah  Hxai^y.— Laud  shells  of  Gibrtdtar. 
(Soienoe,  vol.  u,  p.  663.  > 

AbBorptioit  of  tiie  shell  io  Aorioolidn. 

(JMil.,p.663.) 

Orgaouation  of  ehitoDB. 

(/M.,p.691.) 

Pnlmonata  of  Oeotral  Asia. 

(i»M.,p.7SI.) 

Mediterranean  oysters. 

(/Hd.,p.7Sl.] 

Mollnsks  at  the  Fisheries  Exhibition. 

(iMi.,p.731.> 

Abyssal  moUosks. 

(JMd.,p.748.} 

Further  teseaiohes  on  UTadibranchs. 

(iMit.,p.74&) 

Extra  marine  mollnska  of  New  Goinea. 

{/Mi.  p.  773.) 

HtracCore  of  the  oyster  shelL 

(iMiL,p.77S.) 

■ Spinning  by  Aiion  hortensis. 

(2«(t,p.773.> 

Posails  of  Fachino. 

<JM{.,p.t03.) 

Spioola  unoris  of  British  Helices. 

(iUd.,  p.  803.) 

-  ■         Shell  Btractore  of  Chonetes. 

(/ML,  p.  803.) 

Dbwet,  Fbed.  p.— The  oondition  and  prospecti  of  the  department 

of  metallnigy  and  economic  geology  in  tie  U.  8.  National  Mu- 
seom. 

(Bop.ABrt.  Director  U.  8. NfttMns.  for  1883, 1883, pp. 34, 37, 106;  Smittwoa- 
iMi  Bepoit  for  1889, 1884,  pp.  15»-156, 233.) 

■     ■   ■    Biographical  sketch  of  the  late  Dr.  George  Wesson  Hawes. 
(SmithKHiun  Beport  for  1882,  pp.  36-38.) 

-  Some  practical  applications  of  combostioa. 

(Jonm.  U.  8.  Amoo.  of  Cbarooal  Iron  Worken,  ^ril,  1883,  t»I  iv  db. 
106-115.)  ,  '*^ 

QiVM  ■  nviaw  of  tlw  ftpplioktioua  of  li«rt,  ^ 
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Dkwzt,  Fkkd.  p.— GonneUsTiUe  v.  Nev  Biver  Ooke. 
("Th«Ti^giniBl^'' April,  1863,  p.  61.) 

A  fritiaiam  of  gome  pnbllahed  reanlta  of  dotonniiuttioua  of  physiod  propoi- 
tiea<tf  coke. 

■  The  pOTosit?  and  speoiHo  gravity  of  ooke. 

(Tntw.  Am.  Inst  Hlning  Eagiaeen,  vol.  xn,  pp.  111-136.) 
GiTM  OiB  iwolts  of  a  Mriea  of  experimeats  mwlo  in  the  HnMiim  upon  tho 
ptsodty  «nd  specdflo  gnrltjr  of  variona  Ameritwn  ookM. 

Some  GaoadiaQ  iron  ores. 


SiBLL,  B.  Edwabd.— The  present  conditioD  of  fish  cnltare. 
{Natnm,  toI.  xZVm.No.  23,  October,  i,  1883,  pp.  643-544.) 
Contains  a  compariscm  of  tbe  more  important  forms  of  apparatos  employed 
liwheaTysemi-bDoyant  floating  and  adheaiTe  eggs,  Tbe  methods  of  oolloo^ 
ing  and  ttuiBporting  eggs,  and  of  retarding  their  development  b;  rednetloD 
irft«mp«vatoTe.  Tbe  possibility  of  retarding  tbe  spawning  seaMin  byjadi- 
oiaoa  feeding  is  also  referred  to,  together  with  a  brief  rammary  of  tbe  lesnlta  - 
of  flsb  cnltnre  in  different  coontriee. 

Statistica  of  the  mackerel  flshery  in  1880. 

{Materials  for  a  bistray  of  the  maokerel  flshery,  1B83,  pp.  124-131 ;  Beport 
0.  8.  fish  CommisHOD,  part  ix,  tat  1B81,  pp.  214-!Sil.> 

The  mackerel  caDning  indnstry. 

(Materials  fbr  a  histoiy  of  the  maokerel  flsbery,  1863,  pp.  131-137;  Beport 
0.  S.  Fish  Commiaaion,  part  ix,  for  1681,  pp.  221-227.) 

A  brief  history  of  fish  eoltare  in  the  United  States. 

(Goode's  Fisbery  Indoetay  of  tbe  United  States,  London,  16B3,  pp.  14-ia) 

Statistica  of  the  vork  of  the  U.  S.  Fish  Commission. 

(Ooode's  Fishery  Indnstry  of  the  United  States,  London,  1683,  pp.  66-73.) 

Bemarks  on  fish  oaltore  in  America. 

(Ooode's  Fishery  Indnstry  of  the  United  States,  London,  1663,  pp.  75-79.) 

On  possibilities  for  the  derelopment  of  Irish  flshery. 

(Conferenoe  papers.    International  Fisheries  Exhibition,  London,  1883,  Jnly 

31^  pp.  26-30.) 

On  the  soft  clam  of  the  United  States. 

(GtMiftreDce papers.    IntemationalFisberiesEzbibition, London,  1683, Jnne 

n,  pp.  is-ift) 

Bemu-ks  on  the  Alaska  seal  fisheries. 

(ConfiBnnoe  papen.    International  Fisberies  Exhibition,  London,  1663,  Jnly 
«,  pp.  20-21.) 

Pliht,  Jambs  M. — ^Beport  npou  the  section  of  materia  medica  in  tiie 
U.  8.  National  Museum. 

(B«port,AsBt.DireotorU.S.Kat.Hns.,for  1882(1883),  pp.  107-113!  Beport 
~       '       '  n  InstiRition  for  1682  (1664),  pp.  226^30.)  ~  , 
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OooDB,  6.  Brown. — Noten  on  die  Lampreys — PetromyEontidn. 
(BnlL  n.  8.  FUb  Comm.,  Apr.  S5-lC«y  4, 1S83,  voL  n,  pp.  349-354.) 

The  generic  names  Amitia  and  Tbyris  replaoed.    ■ 

(Proo.  n.  8.  Nat.  Has.,  July  S7, 1883,  toL  ti,  p.  109.) 
^»llni  replaced  ^jMontmUra  and  TItgrU  ty  DstpOyrif. 

Great  International    Fieheries    Exhibition.    London,    18S3. 

United  States  of  America.  A  preliminary  oatalogoe  and  synopsis 
of  the  collections  exhibited  by  the  IT.  S.  Fiah  Commission  and  by 

.  special  exhibitors,  with  a  concordance  to  the  ofQoIal  olassifloatioD 
of  the  exhibition.  Washington :  Government  Printing  Office,  1883. 
8to.,  pp.  1-107. 

(A.  Hovard  Claik  and  J.  W.  Colltna  aaaiatedtn  theprepanttoa  of  Uda  part 
of  the  LondoQ  catalogues.) 

Plan  of  inqniry  into  the  history  and  present  condition  of  the 

flsheries  of  the  United  Sates. 

(Beport  D.  8.CoDiminlonerof  Fish  and  Flaherlea,  for  1880,  part  Till,  pp.  1-GS:) 
A  reprint  of  a  ointDlar  printed  by  tbe  Cenene  OfBoe  in  1B19,  8to.,  pp.  54. 
Clrenlar  29  in  Appendix  B  waa  prepared  by  C.  O.  Atklna. 

The  first  decade  ofthe  U.S.  Fish  Commission;  its  plan  of  woHl 

and  accomplished  resalts,  soientiflc  and  economical.  Bead  at  the 
Boston  meeting  of  the  Am^can  Association  for  the  Advancement 
of  Science,  Angnst,  1880. 

(Beport  n.  S.  Commitsioner  of  Fisli  and  Fieheries  for  1880,  Part  vUi,  pp. 
S2-m.    BaU.    IT.  8.  Fish  Commission,  Q,  pp.  160-17a) 

Beprint  with  slight  modifloations,  from  the  Prooeedlngs  of  the  American 
Aoeociation  for  the  Advanoemeut  of  Science,  1881. 

Materials  for  a  history  of  the  Bword-fishes. 

(Beport  U.  8.  Commlsnonec  of  Fish  and  Fisheries  fbr  1880.  Part  vlil,  pp. 
387-394  (with  plates  I-szIt  and  Index.) 

Materials  for  a  history  of  the  sword-fishes  by  George  Brown  Goode. 
Washington :  Government  Printing  Office.  1883.  8vo.,  pp.  [1H106] 
pistes  i — zxiv.  Extracted  ftom  the  annutd  report  of  the  Commissioner 
of  Fish  and  Fisheries  for  1880. 

Natural  history  of  the  mackerel. 

Hateriale  fbr  a  history  of  the  mackerel  fishery.  (Title  in  tail  below.) 
1883,  pp.  [3]-[48]. 

StatiBtios  of  the  flsheries  of  the  United  States  in  1880. 

(Compendiom  of  the  Tenth  Census,  Part  ii,  Table  evi,  pp.  140S-1403.)   (BolL 

U.  8.  Fiah  Com.,  lu,  pp.  ST0-4!T1;  also  In  Fishery  Indnetries  «f  tbe  United 
States,  and  in  Part  A  of  the  Offlelal  Catalogoe  of  the  Fisheries  BxhlUtfan. ) 

Oatline  of  a  scheme  of  mnsenm  classification. 

(Trans.  Anthropological  Society  of  Washington,  u,  1883,  pp.  5-7.) 

Notioe  of  reading  with  abetraot  and  remarks  of  Prof.  0.  T.  Uaaon,  Dr. 

Miles  Book,  Dr.  Bobert  Fletcher,  Mr.  •Hntoheeon,  and  Mr.  F.  W.  Ttae,  with 

tepUen  of  anthor. 

r.iizcd  by  Google 
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Goods,  Q.  Bbowk. — Report  of  the  assiBttuit  director  of  the  IT.  S.  Ka- 
tjooal  Moseain  for  the  year  1881. 

(B«p«rt  of  the  SmitbsOBlftn  Institntimi  for  1881,  pp.  81-169 ;  also  u  aepa- 
nto  with  title,  pp.  (3)  1-79. 

The  fint  of  the  serie*.     Bevlew  in  Bdenet.     Boston,  n,  pp.  63-66 ;  119-1S3. 

The  flfiheries  of  the  United  States. 

(OfBolal  CBtklotrnB,  Qrwt  Intemationftl   Fiaheries  Exhibition,  London, 
18S3,lMed.,  pp.  883-6;  Sded.,  pp.  189-01.) 

A  review  of  the  flahery  indnetriee  of  the  United  States  and  the 

work  of  the  U.  S.  Fieh  Oommission  by  G.  Bfowd  Ooode,  M.  A., 
asaistant  director  of  the  U.  S.  fi'atiODal  Mnseam,  and  commls- 
taxfoet  to  the  International  JPisheriea  Exhibition,  London,  1883. 
Bead  at  a  conference  of  the  International  Fisheries  Exfaibitton 
jTnne  20, 1883,  his  excellency  James  Bnasell  Lowell  in  the  chair. 
London,  William  Olowes  &  Sons,  Limited,  International  Fisheries 
Bzhibition,  and  13  Oharing  Otobs,  8.  W.    1883,  8to,  pp.  1-84. 

Pnll  text  with  MDiBrkfl  of  PrafeMor  Hnxle;,  Mr.  Eull,  the  Marquis  of 
Exeter,  the  Harqnla  of  Hamliton,  and  Mr.  Jamea  Bnasell  Lowell. 

Salmon  coltoie  in  the  United  States. 

Pftpersof  tfaeoonftrenoea,Inten)atJonalFieberiesExhibition,  JnneSl,  1883, 
pp.  88-29. 

On  the  land-locked  salmon. 

Papers  of  the  eonferenoes,  International  Fisheries  Exhibition,  London,  June 
n,  1883,  pp.  it»-3i. 

The  uses  of  the  ronnd  clam  of  the  United  States. 

PapMs  of  the  eonfbtenoes,  International  Fisheries  Exhibition,  London,  Jnne 
ai,  1883  (No.  S),  pp.  19-40. 

l^e  snitability  of  the  black-bass  for  introdnctiOD  into  Eng- 

I«kL    Letter  to  B.  B.  Marston,  esq. 

Papers  of  the  eonferenoes.  International  Fisheries  Exhibition,  Jane  89, 
pp.  1883, 18-19. 

Beoent  progress  of  the  Canadian  fisheries. 

(Conference  papers,  lotemataonal  Fisheries  Exhibition,  London,  1683,  Jnl; 
S,    pp.  46-47.) 

American  investigations  npon  the  food  of  flshee. 

(Confbrenoe  papetB,  IntemationB]  Fisheries  Exhibition,  London,  1883,Jal7 

IS.    pp.  89-33.) 

The  development  of  tiie  American  mackerel  fisheries. 

Caaftnnoe  papers,  International  Fisheries  Exhibition,  London,  1883,  Jalj 

13.    pp.  30-38.) 

The  snooesses  of  fish  ooltnre  iti  the  United  States  and  Canada. 

Conltewioe  papers,  International  Fisheries  Exhibition,  London,  1683,  July 

17.    pp-W-8»>. 
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OOODE,  6.  Bbovn.— Motion  of  .thanka  to  Sir  Heary  Thompson  for 
papers  on  "Fish  aa  food." 

{Confecenoe  pftpen,  International  Fiiherlea  Exhibition,  London,  1883,  Jnlj 
17,  t883.    No.  2,  pp.  31-32.) 

— > —    The  acientiflo  results  of  the  Fisheries  Exhibition. 

(Conference  papen,  Int«nation*l  Fisheries  Exhibition,  London,  1883^  Jnlf 

SO.  pp.  ssnee.) 

Importance  of  forest  protection  to  fish  onltare  in  tiie  United 

States. 

(Conftienee  pApen,  IntemntionAl  FlaherisB  Exhibition,  London,  1883,  July 
20.    No.2,pp.  13-M.) 

On  methods  of  proteotion  of  fisheries.    Hoticm  of  tiianks  to 

0.  B.  Fryer  for  paper  on  "  A  National  Fishery  Society.'* 

(Conference  papers.  International  Fiaheriea  Exhibition,  Londrai,  1683,  July 
27.    pp.  36-38.) 

The  International  Fisheries  Exhibition. 

(Soienoe,  1883,  vol.  t,  pp.  447-4(10;  pp.  G«4-«65,  n,  pp.  129-131;  6U-6I6, 
with  lllnetntions.) 

Beport  of  the  assistant  director  of  the  XJ.  B.  Hatjonal  Hnsewo 

for  the  year  1882.    From  the  Smithsonian  report  ^t  18^.  Wash- 
ington :  Oovemment  Printing  Office.    1883.    8vo.,  pp.  1-146. 

Obitnary  notioe  of  Dr.  Q.  W.  Hawes. 

(In  teport  anUUnt  direotor  D.  S.  N.  M.,  1882,  pp.  40-48,  with  blbliogT^liT 
prepared  by  QMrge  P.  Merritl.) 

Bibliography  of  the  poblished  writings  of  Spencer  FoUertmi 

Bsiid. 

OooDE,  G-.  Brown,  and  Beak,  Tarleion  H. — Bulletin  of  the  Mnseam 
of  Comparative  Zoology,  at  Hsrrard  GoUege.  Vol.  x,  No.  5.  Re- 
ports on  the  results  of  dredging,  ander  the  aaperrision  of  Alex- 
ander Agaasiz,  on  the  east  coast  of  the  United  States,  during  the 
summer  of  1880,  by  the  U.  S.  Ooast  Survey  Bt«amer  Blake,  Com- 
mander J.  B.  Bartlett,  U.  S.  N.,  commanding.  Published  by  per- 
mission of  Oarllle  P.  Patterson  and  J.  E.  Hilgard,  Superintendents 
of  the  U.  S.  Ooast  and  Geodetic  Survey,  xiz. — Beport  on  the 
fishes. 

(Ball.  Moa.  Comp.  Zool..  Cambridge,  vol.  x,  No.  6,  pp.  1S3-226,  April,  1883.) 
A  liat  of  52  epeoiea  collected  at  atations  302-346  of  tbe  Stake  dredstngK 
Onlf  thenew  genera  and  apeoles  are  folly  disonHed;  they  an  the  following: 
J^iorUHa  Mhtloia,  □.  s. ;  NoUMtna  Meota,  n.  g.  and  n.  a. ;  Maenmu  Mp«r,  n. 
a. ;  Cor)phaiiMM  oaropiniu,  n.  s. ;  ChaUn»ra  timnla,  a.  g.  and  u.  h.  ;  ffiwntfcn 
domw  MOMAltaM,  n.  g.  and  n.  a. ;  DUrolene  inttvniftt,  n.  g.  and  a.  a. ;  Lamtommtm 
bariatala,  n.  a. ;  LfMtt  paxilMdet,  n.  a. ;  Lgeodtmaa  minMHt,  a.  g.  «nd  a.  a, ; 
PrioaolM  olntM,  n. a. ;  CdUimmiIm  lonmt,  Ooode,  n.a.;  JVoMUm  oaptl*^  a.g. 
aai  o. a. ;  aalk]/taanu  Asat^M,  a. a.;  AltfOoe^Mltu  dgMiUU,  a.u.}  C^oMftfnf 
laiw,  n.g.»pdn.«.;  JMtoatowa  ynwnw,  n.  a. 
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Goods,  G.  Brown,  and  Joseph  W.  Collins.— Tbe  tnavkvrel  fishery 
oftbe  United  States. 

(HatuiklB  ftua  fatBtorrof  the  mackerel  litiherT  (full  title  below).     leSl.     p|i. 
(*8H>18)-) 

GooDE,  G.  Brown,  Joseph  W.  Collins,  U.  B.  Bahll,  ami  A.  How- 
ard Glare. — Materiftls  for  a  history'  of  the  Mackerel  Fl8lier> .  By 
George  Brown  Goode,  Josepb  W.  Collius,  B.  E,  Enrll,  and  A.  Uow- 
ardClark.  Washington:  GovenimentPriating Office.  1883.  "HilT. 
8T0,  pp.  [1H441.] 

Extracted  from  (be  Anonal  Report  of  ibe  CommieitioDer  of  Pieb  nnit  Finli- 
vriea  for  18BI. 
tinoDE,  G.  Brown,  and  UTewton  P.  Bodddeb.— Bibliography  of  the 
writings  of  the  alamnt  aud  facnlty  of  Wealeyan  University. 

(AlniDtii  Reooid  of  Wealejan  Univenity.    Mlildletown.    1B83.    pii.  »«*- 
668.) 
Goodrich,  J.  King. — The  Pacific  coast  fisheries  viewed  from  a  non- 
professional Btandpoini. 

(American  Field,  18H3,  vol.  xiz,  No.  It,  pp.  l%-166.) 

Fish  and  Fishing.    The  Beloga  or  White  Whale. 

(American  Field,  1883,  vol.  Zix ,  No.  9,  pp.  1&2-1&4. ) 

D«acrii>e«  tbe  metbodp  employed  in  the  captare  of  the  white  whale  by  na* 
tivn  Id  the  Arctic  regtone,  together  with  a  complete  and  fllnetraled  deflorip- 
tion  of  the  implementa  of  a  beloga  htinter'H  onttlt. 
Hitchcock,  Bohtn. — Water-bottles  aud  thermometera  for  deep-tten 
research  at  the  International  Fisheries  Ezhibitien[London|. 

(eeienc,  AnKugt  10,  IHH3  vol.  ii,  p.  155.) 

In  thie  article  is  deaorib«d  tbe  apparatus  exhibited  by  tbe  United  Stat-PH, 
Swedieh  apparatosdevined  by  ProftPSenr  F.  L.  Ekman,  Arfwidion's  water-bottle. 
Captain  Bong'i  apparatna  for  temperatare,  the  Negretti  and  Zambrn  thn"- 
mometen.  Bad  Commander  Magnaghi'i  device  for  invertinfc  the  aame. 

HoBHADAY,  WnxiAJK  T. — Mental  capacity  of  the  elephant. 

(Pt^lsr  Soience  Monthly,  Angnat,  IHSt,  vol.xxili,  No.IM,  pp.497~!i(n.> 
An  array  of  fBCt«  drawn  from  the  obaervatioue  of  the  antbor  on  the  Indian 
elephant  loehow  the  etepbant'e  powers  of  observation,  memory,  and  i-aoson, 
aitd  an  argument  to  ehow  the  pomlbilitiee  of  education  in  elephant*. 

Every  boy  his  own  taxidermist. 

(Haatery,  vol.  1,  eight  chapters,  p.  131,  July  r>,  1883 ;  p.  147,  July  111 ;  p.  167, 
Jnlyig;  p.  IcTi,  July  !!6;  p.  337, October  4  ;  p.  353, October  11;  p.369, October 
IH ;  p.  386.  October  25.     lilnatrated  by  iixteen  iiguree. } 

One  arriei  of  four  chapters,  describing  tbe  metbode  employed  to  ektnuing, 
pTMerving,  mounting,  and  flniabing  a  small  mammal,  aud  another  ti«»tlng 
of  tbe  aanie  proocaaes  with  small  birds. 

A  review  of  Haynard's  Manaal  of  Taxidermy. 

(Seienee,  Septambor  7, 1883,  vol. it, No. 31, p. 312.) 

Lucas,  Fksdrbio  A.— Nature's  Snrgery. 

( Waid'a  Natoial  Selenoe  Bnlletln,  Jaooary,  1883,  p.  0.^ 

Noting  instaaeea  in  which  the  honea  of  wild  animals  had  beon  iMTokea  and 
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LVOAS,  Fbgdebio  a. — Oar  walrosea. 

(Ward's  Nataral  Boience  Bulletin,  Januar;,  ViS3.  p.  9.) 
Note.— Wiihcnt  of  three  Paoifiawklruaea  neat  to  Am.  Maa.fifU.  Hiat.,N«w 
York.    ContalDB  a  criliciBm  on  Ur.  H.  W.  Elliotl'ii  rematlu  on  walnuw. 


Our  osteological  departmeut. 

(Ward's  Natural  Science  Balletin,  Janaaiy ,  18S3,  pp.  11  aad  1^) 
DesoriptioD  of  the  skeletal  work  at  Ward's  Natural  fioi«niW  Eatabliahineat, 
BoobMter,  N.  Y. 

The  Loudon  Fieberien  ExhibiCion. 

(Ward's  Natunri  Science  Bulletin,  April,  ISO,  p.  1. 1 

A  brief  deecriptiou  of  the  exhibil  prepared  by  the  U.  6.  Fish  Commission. 

How  to  skin  turtles;  with  diagrams. 

(Ward's  Natural  Science  Balletiu,  April,  1883,  p. 8.) 

Dental  abnormalities ;  with  cuts. 

(Ward's  Natural  Science  BnUetio,  April,  1883,  p.  8.) 

Notea  on  malfurmed  or  aberrant  l^eth  of  voodohuck,  hog,  oraDg,-nanrb«l, 
and  gorilla. 

The  American  Mnsenm  of  Natnral  Biatory. 

(Ward's  Natural  Soienoe  Bulletin,  April,  1H83,  pp.  10  and  11.) 
A  deacriplion  of  the  origin,  growth,  oont«uM,  work,  and  plane  of  the  Am. 
Mos.  Nat.  Hist.,  New  York  City. 

The  shark's  attendants;  without. 

(Haater;,  Jul;  19,  18«3,  p.  169.) 
Popniar  account  of  pilot-fish  sad  remorft. 

How  to  mount  a  bird. 

(Sport  with  Gun  and  Bod,  pp.  833-853.) 

Pab.  by  Century  Co.,  New  York,  1883.    With  man;  irrelative  lllnstntloiw 
ftem  tbe  Century  Hagaiine. 

Mbbbill,  Oeobqe  Perkins. — On  the  black  nodules  in  the  HMne 
granites. 

(Piflc.  Nat.  Hub.,  1883,  vol.  vi,  p.  137.) 

On  the  collection  of  Maine  building  stones  in  the  IT.  8.  National 

Musgum. 

(Proc.  Nat.  Mus.,  1883,  vol.vi,  p.  165.) 

Frellniinaiy  note  on  the  crystalline  schists  of  the  District  of 

Ckilnmtria. 

(Proo.  Nat.  Una.,  1883,  vol.vi,  p.  159.) 

Sibliography  of  writings  of  Dr.  George  W.  Hawes. 

(Beport  of  assistant  director  U.  S.  National  lluseum  for  1883,  pp.  4S-4&) 

--     .      Note  op  a  Potsdam  sandstone,  or  conglomer^»,  from 
County,  Pennsylvania. 

(Proc  U.  a  Nat.  Una.,  1883,  vol.  T,  p.  flOO.)       r ,  ni^d  -j;-  CtlOQ  Ic 
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MxBBnx,  Qbobqe  Tixxiss. — The  depftrtifaent  of  ronkB  and  building 
stones,  TT.  8.  National  Mnseum,  18!^. 


(Beport  MBiBUnt  director  U.  S.  Nat.  Has.  for  1883  (1S83),  pp.  lOfr-lOe,  113, 
113;  Beport  Smithsonian  InatitatiDii  for  1SH2  (1^84),  pp.  223^27,  230-231. 

Bathbun,  Biohakd. — Great  InternatioDal  Fiaberiea  Exhibition.  Lon- 
don, 1883.  United  States  of  America.  6.  Collection  of  Elconomio 
Cnutaceans,  Worms,  Echiuoderms,  and  Sponges.  By  Biohard ' 
Bathban,  Garator  of  the  Bepartment  of  Marine  Invertebrates  in 
the  United  States  Kational  Musenm.  Washington:  Oovernmeat 
Printing  Office.    1883.    Sto.,  pp.  31. 

ScQtion  of  the  oatalogne  of  the  Americaa  exhibit  at  the  London  FiBberies 
ExhibitioD,  pnbliahed  in  advauM  of  the  full  oatalogne.  Contains  a  r^nnr* 
«f  the  tndnstriea  afforded  h;  the  marine  and  fresh-water  inTsrtebrates  (ez- 
clnaiTe  of  the  moUoscs)  of  the  United  States,  lisBed  npon  the  fiaheiy  eeusoa 
inveetigatioDsof  1880  (pp.  3^20);  a  lialof  the  species  of  economic  oTustaeeauit 
worms,  echinoderma,  and  spoages,  and  a  list  of  the  photographic  vieve  illns- 
tntiveof  thelobst«r  flattery,  exhibited  at  London  (pp.  31-31). 

Great   International   Fisheries   Exhibition.     London,    1883. 

United  States  of  America.  G.  Descriptive  catalogne  of  the  col- 
lection, iUnstrating  the  scientific  investigation  of  the  sea  and  fresh 
waters.  By  Bichard  Bathbnn,  Curator  of  the  Department  of  Ma- 
rine Invertebrates  in  the  United  States  N'ational  Museum.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.,  pp.  1-109. 

Section  of  the  oatalogne  of  the  American  exhibit  at  the  London  Visheriea 
Exhibition,  published  in  advance  of  the  fall  catalogue.  Contains  an  iutro- 
daetion  (pp.  3^9)  discossiDg  the  extent  and  character  of  Ameiioan  ozplora- 
tiMia,  iritfi  reference  to  the  biology  of  the  sea  and  fresh  waters  of  the  globe, 
and  a  deeoriptiTe  catalogne  (pp.  31-109)  of  the  articlea  tizbiblted.  Very  foil 
deaeriptiona  are  given  of  the  ressels  and  of  all  the  apparatus  now  employed  bj 
Americans  in  deep-sea  explorations.  The  descriptiTe  catalogne  is  divided 
aecotding  to  subjects,  into  the  following  sections :  YeBsela  em[Joyed  in  deep- 
ae*  reaearoh ;  apparatus  lor  collecting  zoological  materials;  aaoeasor7  appa- 
rstna  need  in  connection  with  deep-sea  dredging  and  trawling;  appliances 
for  the  examination  and  storage  of  zoological  materials;  applianoee  fbr  deep- 
■ea  saniiding;  apparatus  for  physical  observations,  Ac.;  marine  zoological 
■tations;  miQis,  models,  and  oolleotionaof  natural  history,  iUnstrating  leeolts 
of  explorations. 

llie  United  States  Fish  Commission  steamer  Albatross. 

(Seienoe,  1883,  vol.  ii,  pp.  6-10,  66-73,  with  7  cuts.) 

A  popular  description  of  the  steamer  Albatross,  and  of  her  equipment  for 
deep-eea  reeearch. 

Sponge  culture  in  Florida. 

(Soleaoe,  1B83;  vol.  n,  p.  213.) 

An  Bcooant  of  recent  experiments  in  growing  the  sheep's  wool  sponge  from 
•attiDgs  for  cmnmereial  purpoaee,  as  exemplified  by  specimens  received  at 
tlM  NatUmal  Huseum  from  Key  West,  Florida. 
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KATUBint,  BiOHAED,  aod  TABS,  B.  8.— List  of  daplicato  t 

vcrrubratee  di8tribat«d  by  the  UoitAd  States  Natioosl  Hnseain, 
Series  IV,  Edocational  Series  ISo.  2.  Frepnred  by  B.  8.  Tnrr,  on- 
(l«r  tbe  directioD  of  Biohanl  Bathban. 

(Ptoo.  U.  8.  Nftt.  Hob.,  1683,  vol.  vi,  pp.  212-216.) 

A  list  of  134  sp«cie8  of  duplicate  Crustacea,  Annelida,  HoUoMa,  Tnoioata, 
HulloMoido,  EobiDoderinata,  Cffilenterata,  and  Poritera,  Mleoted  ftam  tlw 
eolleotlMia  taade  bf  the  U.  8.  Flah  ComniiHlon  ou  tba  New  England  Com, 
far  dUtribntion  to  initltntioiM  of  tearning.    AboD  1 300  aeta,  in  all,  will  be  pn- 

The  Department  of  Marine  Invertebrates  iu  the  U.  8.  MstioDsl 

Hoseom. 

(Bep.  Aaat.  Director  V.  8.  Nat.  Una.  for  1889,  ISt^  pp.  27-31  ;fiS;  06-103; 
Report  euiltbMniaa  laatitntioD  for  1883  (IflSt),  pp.  14&-140 ;  170 ;  216-lfia.) 
Kau,  Chablhs. — lodian  stone  graves, 

(Amei'can  Matanliot,  vol.  xvii,  1883  (Feb.).  PP.  130-lH.) 
A  Rhort  sketob  of  the  ao-called  "  Indian  atone  graves  ",  fkvqnentlT  fbond 
in  aome  of  the  States  of  tbe  Hiaalaaippl  Yaliej,  with  interesting  deaetlpttMt 
of  their  coostmction.  It  la  explained  that,  ellbongh  the  pnctloe  of  boiial 
'  In  etoae  grave*  ma;  belong  toaremoteperiod,  there  is  good  reason  to  believe 
that  some  of  tbeee  graves  are  of  more  recent  date,  and  ibat  the  praotiee  of 
oonstmoting  them  had  not  ceased  in  the  prMeot  centnry. 

-  ■'  '      Accessions  to  the  Department  of  Antiquities  of  tbe  TJ.  S.  K»- 

tional  Museam  in  1882. 

(Bep.  Asst.  Director  U.  8.  Nat.  Hns.  for  1882  (1683^,  pp.  T7-80f  Beport 
Smithsonian  Institntion,  for  1S82  (IB84),  pp.  195-196.) 

BtOOWAT,  BoBBBT. — Oatalogne  of  a  collection  of  birds  made  in  the 
interior  of  Oosta  Bica,  by  Mr.  C.  0.  Notting. 
(Proo.  U.  8.  Nat.  Mos.,  vol.  t,  pp.  493-508.) 

An  annotated  list  of  33  species  from  the  Tolcan  de  Iraeti  and  33  speelea 
from  San  Jos6.    The  notes  on  habits,  color  of  ejes,  etc.,  by  Nntting. 

Description  of  a  new  Warbler  from  the  Island  of  Santa  Laoi*, 

West  Indies. 

(Proo.  U.  S.  Nat.  Hns.,  vol.  v,  pp.  &a5,536.) 

Dningca  adtlaUa  tklkaUi ;  type,  No.  80,909,  U.  8.  Nat.  Mas.  ooU. 

Description  of  a  anpposed  new  Plover,  from  Ohili. 

(Proc.  n.  8.  Nat.  Has.,  vol.  v,  pp.  636,  SST.) 
.XgUilUuatbidtpntu*;  type  No.  26,997,  H.  U.  Nat.  Mos. 

On  the  genns  Tantalus,  Linn.,  and  its  allies. 

(Proo.  n.  a  Nat.  Mns.,  voL  v,  pp.  550,  551.) 

The  genns  Tantalns  restrloted  to  the  American  Wood  Ibis,  the  nam*  Asi^ 
dsfastalss  being  proposed  for  the  several  Old  World  species. 

■■!-■■  i      Description  of  a  new  Petrel  from  Alaska. 
(Proo.  U.  8.  Nat.  Has,,  vol.  T,  pp.  656-658.) 

(Sttrtlata  JUlLtri,  type  No.  89431,  U.  8.  Nat  Mns.,  from  Kodiak,  Jus  U, 
UaS,  William  3.  Fisher,  ooUwrtoi. 
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BnmwAT,  BoBHRT. — DescriptioDS  of  some  Birds,  aappoaed  to  be  aade- 
wribed,  fin>m  the  Commaader  Islands  and  Petropaulovski,  collected 
b;Dr.  Leonbard  Stejneger,  U.  H.  Signal  Service. 
(Pioc.  i:.  8.  Nat.  Mdb.,  vol.  vi,  pp.  SO-96.] 

(1)  flafiajiliu  typoleiicat  Stranger,  us. ;  (2)  JcrooepAolHadgbaiMifcU,  Stejneger, 
MS.;  (3)  JiiorU»rapalIciMn«,SteJneger,MS.i  (i)  ntnnidotatMrata,Bt^'atger, 
US.    The  type  specimAns  of  all  in  tht>  National  Mnseiim  oollectioD. 
--■■      On  the  probable  identity  of  Motecilla  ocniaris,  Swinhoe,  and . 
U.  amarensis,  Seebohm,  with  remarks  on  a  sapposed  species,  M, 
blakistoni,  Seebobm. 

(Proe.  U.  S.  Nat.  Hdi.,  vol  vi,  pp.  I44-U7.) 

Baaid  principally  upon  Bpecimeni  colleoled  on  Bering  Island.  Kamtaohatlu, 
by  Dr.  L.  St«Jneger. 

DescriptionB  of  some  New  Birds  ftoro  Lower  Galifomia,  col* 

Iflcted  by  Mr.  L.  Belding. 

(Proc.  n.  &  Nat.  Uuh.,  vol.  vi,  pp.  154-156.) 

(1)  Lopkapiauethtomatiueimmucmii;  (2)  PMllHpartii^itila,  Beldlng,HB.; 
(3)  Jne»  Imirdi.  Belditig,  MS. 

Anthtis  cemnus  (Pallas)  in  Lower  California. 

(Proc.  U.  a  Nat.  Mna.,  vol.  vi,  pp.  156, 157.) 

A  apMimen  (No.  B9,T99,  U.  B. Nat,  Hna.)  sbot  by  Mr.  "L.  Beldlog  Rt  San  Joitf 
d«I  Cabo,  Jannary  S,  1883. 
-— ^—    Note  on  Merala  conflnis  (BaJid). 

(Proc  U.  B. Nat. Mas.,  vol. Tl, pp.  158, 159.) 

Two  additional  spedmeiia  coUeal«<l  by  Mr.  Balding  at  Lagooft,  LowerC&U- 
Amia,  early  la  February,  1883,  folly  ooDfinn  the  validity  of  the  apeciea,  the 
type  specimen  of  which,  coUeot«d  at  TodoB  fiaalae,  in  1B60,  had  lemalned 
□niqne  for  twenty-three  yeani. 

Od  Lecoute's  Bnutiug  {Cotumiculvi  leeontei)  and  other  Birds 

observed  in  Southeastern  Illioois. 

(BaU.Nntt.OrB.Clnb,Jan.,  ISSn,  vol.yin,  p.  58.) 

The  Scissortail  (MUvulut  forflcatut)  at  Norfolk,  Va. 

(BnU.  Nntt.  Om.  Club,  Jan.,  1883,  vol.  Viu,  p.  59.) 
BaMd  apoD  specimen  No.  85,934,  U.  8.  Nat.  Mna. 

On  some  Bemarkable  Points  of  Belatioasbip  between  the 

American  Kingfishers. 

(Ball.  Niitt.  Om.  Clnb,  Jan.,  1883.  vol.  VIii,  p.  69.) 

Baaed  entirely  npoa  Hpecimens  in  the  National  Unaenm  oolleotiOB. 

Geograpbiral  variation  in  m^  among  certain  Anatidee  and 

Oroida. 

(Boll. Nutt.  Ora.  Club,  Jan.,  1883,  vol.  viii, p. m.) 

Befen  to  the  larger  size  of  American  epecimena,  as  compared  with  Enro. 
peMi  examples  of  the  aanie  species,  and  to  several  exceptions  to  the  snppoaad 
Iftw  of  increase  «f  size  to  the  northward. 

Kotes  upon  some  Bare  Species  of  Neotropical  Birds. 

(The  Ibla,  fifth  series,  Oct.,  1883,  vol.  iv,  pp.  391M01.J 
Tbaae  species  noticed  are  (1)  HarporhfinAut  ooellatu*,  Bel.,  (3)  Pj/mnga  trg- 
auvetfkata  (Sw.),  (3) ZanotriiAUt  qnlaqiiettriata,  Scl.  A.  Salv., (4)  P«itena  notM- 
OaU,  Sol.  A.  Salv.,  (5)  Contopui  ockraeeiu,  Sol.  &.  Salv.,  and  (6)  Panyplila  cay- 
iaa«pils  (Om).  None  of  these  are  in  the  National  Uoaenm  coUeotlon,  the 
apenlaiena  being  borrowed  for  stody.  ^ 
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BiDGWAT,  ROBBET. — (l«tter  to  the  editors  of  "  The  Ibis,"  eoneernifig 
the  KatioDa)  Hnseam  exhibit  of  North  Amoricaii  FiBh>«ating  aod 
Aqaatic  Birds  at  the  Great  iDternatioDal  Fisberies  ExhibitioD, 
London.) 

(The  Ibia,  fifth  Mries,  October,  1683,  to),  it,  pp.  578-660.) 

Great    iDternational    Fisheries    Exhibition;    I^ndon,    16S3. 

United  States  of  America.  (0.)  Catalogne  of  the  Aqnatic  and 
Fish-eating  Birds  exhibited  by  the  United  States  National  Maseam. 
WasbiDgton :  GoTemment  Fiiuting  OfBce,  1883.    8vo,  pp.  1  -U. 

(The  condition  of  the  department  of  birds  in  the  U.  S.  National 

Maseam  in  1882.) 

(Report  AB8t.  mrectot  U.  S.  Nat.  Mne.  Tor  leCfi  (1883),  pp.  U-17;  B3-6G, 
S3~S6:  BeportSmithBoniuiIiiBtitntiDnfoi  1882 (1884),  pp.  132-136;  171-174; 
201-204.) 

(See  alio  papers  hj  L.  BiUtiNO  and  C.  C.  Nutttho.) 

BiLGT,  Ohakles  T.*    Emnlsions  of  petrolenm  as  insecticides. 

(Scieotiflc  American,  Jan.  6,  1883.) 

notice  of  experinienle  made,  in  18SS,  In  the  nse  of  emolBioDB  of  keroeene  idl 
lo  kill  insects  iqjarioas  to  orange  trees;  report  of  H.  O.  Hnkbard  npon  ex- 
periments made  b;  him;  critical  revietrof  8.  F.  Chapln'e  "ecale-Lnsecti  on 

decidnouB  and  oroaniental  trees"  (Pacific  Rnral  Prena, ,  1882) ;  effect  of 

pnre  keroeene,  of  emnjsions,  and  of  lye  upon  treee. 

An  internal  Mite  in  Fowls. 

(Rnral  New-Yorker.  Jan.  13,  1889.)  (Amer.  Natorallst,  Apr.,  188J,  XTH, 
pp.  4S2,4S3.) 

Discovery,  by  T.  Taylor,  of  mltee  deteimioed  as  Cgtvl«Mnu  tweoploidn,  by 
Riley,  lining  the  inleriormeinbranea  of  fowls;  habits  and  raragea  of  thii>  mile 
in  Enrope. 

A  new  Enemy  to  Wax  Beans. 

(Snral  Nen- Yorker,  Jan.  13,  1883.) 

Reprint,  entitled  "BpiUuJina  eomtpla  as  an  injnrions  insect."  (Amer.  Nat- 
uraliet,  Feb.,  1883,  XVii,  pp.  198-199.) 

Extract  from  letter  of  Prof.  G.  H.  Stone,  on  the  food-plants,  hahlta,  and 
ravages  of  fpilocAna  corrupta;  geographical  distribati on  of  this  beetle. 
The  Lignified  snake  of  Brazil.    An  explanation  of  the  phe- 
nomenon. 

(Evening  Stu  [Washington,  D.  C],  Jan.  SO,  ie»3.) 

Reprint,  entitled  The  Lignified  Snake  of  Brazil.  (Scientifio  Ameiiean  Snp- 
plement,  Feb.  17,  1883.) 

DiscoBwon  of  a  specimen  of  problematical  cbarsotei  anppoeed  to  be  a  ligni- 
fied snake,  bat  believed  by  author  to  be  the  bnrrow  of  a  larva  ander  bark; 
notice  of  writings  on  the  subject ;  frequency  with  which  the  true  nature  of 
natural  objects  is  niislaken;  letter  from  J.  H.  Hntohius,  accompanying  a  fall 
of  Ceoidomjrla  rifu-ponum  mistakeu  for  a  hjbrid  fruit. 

• Pyrethrum,  an  important  insecticide. 

(Pmirie  Farmer,  Jan.  27,  18*1.) 

History  of  the  genera]  introduction  of  pyrethrum  plants  into  eoltivatlaii ; 
mcl  bod  of  gron-ing  the  plants  and  of  preparing  the  pyrethrum  for  nee  as  an 
inw'cticiilo ;  experience  in  tboccltivation  of  tbo  plants. 
*  This  bibliography  wna  chiefly  preparad  by  Hr.  B.  Peckman  Mann. 
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BtLKT,  ChABLBB  Y. — 0tiliEation  of  ants  in  horticnltnre. 

^Sctenttfic  Amer.,  Jan.  27,  1B83.) 

Abatraot  of  C.  J.  MacgoiraD'a  "  UtilizatiuQ  of  Ants  as  Ineect  Desiroycra  itt 
ChtDK"  (North  CMds  Herald,  April  4,  lrfei2),  and  of  H.  C.  McCook'ti  "AiiU  u 
buiefieial  Inaectiddes"  {Proc.  Acad.  Nat.  Sci.,  Philnd.,  168^,  p]>.  2IS-271), 
witb  atldilioDol  matter ;  notices  of  pnbliehed  acconots  of  aDtH  wbkh  cod- 
•tracc  neata  aa  plaota,  eapMially  of  Arteca  Miro^lll*  on  Cteropia  Ireas  in  SoatU 
America;  poaaibitity  that  the  iulrodaotion  of  ants  into  Ihis  cnitnlry  might 
iovolve  objectionable  conaeqaencea;  probability  that  auta  would  not  be  of  , 
■crrice  in  protactiog  oraoge  treea  from  the  scale  tntects  ivhluh  ntuioly  iqjure 
tboae  trvea  in  thia  connlry. 

New  lists  of  North  American  Lepidopters.  , 

(Ampr.  Naturalist,  January,  1683,  xxvil,  pp.  B0-B2.) 

Beriewi  of  the  Brooklyn  Entomological  Society's  "Check  List  of  the 
Uaeni-lepidople»  of  America,  North  of  Mexico.  Brooklyn,  N.  Y.,  January, 
li^SS;"  C.  H.  Feraald's  "A  Byuouymical  Catalogue  of  the  described  Joririoii^ 
of  North  Amertca,  North  of  Mexico"  (Trans.  Amer.  Entoni  Soc,,  Uaj-Jnly, 
IU82,  X,  pp.  1-64) ;  and  A.  R.  Grole's  "  New  Check  List  of  North  American 
Motba.  [N.T.},  Hay  [Aug.],  1S82:"  remarks  upon  the  rules  of  nomeoclatnra 
ailopted  in  tbese  works ;  faolta  fonnd  in  Crete's  work ;  notice  of  B.  Oerhard'a 
" SysteiDatiaches  Veraeiehniu  der  Macro-] epidopleren  von  Nord-Amerika. 
I  pa.,  1878," 

The  "  Clnster  Fly." 

(AtDor.  NatUTaliHt,  January,  18B3,  XVii,  pp.  82-83.) 

Abatnct  of  com  mnni  cat  ions  by  W.  H.  Dall  and  F.  Baker  to  the  Biological 
'Society  of  Washington,  D.  C.,  on  the  liabit  of  a  fly,  resembling  the  housa-Hy, 
iif  collecting  in  swarms  orclnsters  iii  lioiisi>s  in  winter;  determination  of  the 
KpMiea  as  Pollenia  raiU,  Fubr.;  synonymy  of  Ihis  fly;  little  known  of  the 
larral  habits  and  development  of  the  specie*  of  Pollenia ;  acconnts  and  at- 
tempted explanationa  of  the  awarmlng  of  other  Diptera. 

Beprint  (Prairie  Former,  December  33,  1882). 

Naphthaline  cones. 

(Amer.  Naturalist,  Jannary,  1883,  XViI,  pp.  83-84.) 

KecDarkBsnpplemcnlary  to  author's  "Naphthaline  Cones  for  the  protection 
i>r  Inaect  Collections"  (Amer.  Nnturaliiit,  May,  1882,  xvi,  pp.  409-41(J),  in 
raply  to  C.  A.  Blake's  objections;  author's  farmir  iTiticinni  iulbe  niaiu  main- 
tsined ;  Blake's  naphthaline  cones  stain  the  paper  lining  of  bozcH,  and  ^em 
to  deatroy  mites  and  Psoci  very  soon,  lint  to  bave  little  effect  on  Dn-malida. 

Spread  of  the  12-paDctnre(I  Anparagns  Beetle. 

(Boral New-Torker,  Jan.  U.  ie83,xvii.)  (Amer.  Naturalist,  Feb.,  168:1,  XTii, 
p.  199.) 

Increasing  deatrnctiveness  of  Crioetrii  diiodecimpu»ctala,  recorded  by  0. 
Ltigger  to  have  been  introduced  near  Baltimore,  Mil.,  from  Eoropc ;  doscrip- 
tlOD  of  the  imago  of  this  species  as  compared  with  thai  of  V.  atparagi. 

■ Hibeniation  of  the  Cotton  Worm. 

(Soieniifie  Amer.,  Feb.  3,  leSt.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Bcianee,  at  Moiitreal,  Aiif;.,  1882;  proof  of  Ibe  hibernation  of  Alt'ia  tallna 
as  a  moth,  and  of  the  perpetual  existence  of  the  species  in  Florida. 

(Also,  nnder  title  of  "The  hibernation  of  Aletia  xylina  (Say)  in  the  United 
Btatea  a  settled  fact."  Proo.  Antar.  Assoc.  Advauo.  Sci.  for  18)^  xxxi,  pp. 
4aB-4fl9.) 
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BuxT,  CHABLxa  T. — ^EntMDologieil  Sotm.    PhjDnan  lavi. 
(Rtiral  I(ew-TOTk«r,  F«b,  77,  taS3. } 

^lifTl  nlij  ITftniiini  rfTliii  iiitri  film  liiTii—tiiiiwI  Tw  iMiiMrfPiiBii. 
relative  to  tbe  pteTcntiMi  of  pbrUoxetB  r»«>ge> ;  abatiact  of  Ikaae  r>>(a. 

Trogoderma  tarwale  a»  a  miueani  peet. 

(Aner.  NatBralut,  Fthiuaij,  090,  xm,  p.  tSB.) 

Notice  «f  F.  H.  Snow's  "A  imw  .HaaeoBi  Pnt,  Trftdrrm*  Imrmie,  Hek." 
(Fa^ebe,  Jans,  1882,  iii,  pp.  3&1-3SS),  with  leMuks  on  tb«  abnadaace  aad 
iBTapa  of  Trtgtiti  m»  Un»lt,  aad  tbr  babits  of  tt*  larva  "  ia  Ibe  firld." 

Sataral  sagsring, 

■  (Ancr.  Natonliat,  FcLnuTj,  ISO,  xtii,  pp.  19T-19(L) 

Ezccanre  and  wide-t^iTead  abaDdance,  in  1B8S,  on  ij  i  ■■niin  tnca  [Flmia- 
■u]  of  laeknmt  ytatoalola  n.  sp.;  draeription  rf  tbts  ipccMs;  atliactioB  of 
gnat  nnmben  of  ioMcts  to  its  saccbariiw  Qiadatimi*,  and  giowtb  ef  Fmmafa 
ttiliama  upoD  tbeoe  exndatlonai  tbe  conditiou  whicb  prnuit  the  joddeii  and 
ezcMaive  iDcrea«  of  a  givMi  ipeciM  uf  itnect  are  ultra  widclj  prvTalcnt. 

JSpUaeAna  eorrvpUi  as  an  injorioiu  insect. 

(An»er.  KalnraliM,  Feb.,  laS3,  xvii,pp.  196-199.) 

Extract  from  letter  of  G.  H-  fitooe  on  tbe  food-plaota,  babits  aod  lavacta 
of  EpUadma  mrrmpta;  geographical  distribotiOD  of  Ibia  beetle. 

Notice  of  nn  "IllnHtrated  eeexy  on   the  Jioettiidte  of  Koith 

America." 

Boll.  BnN^lyD  Enloni.  8oe.,  Feb.,  ISat,  v,  pp.  77-19.) 

Also  s«i>arate.    4  p.,  O. 

Critical  TPview  of  A.  E.  GroteV  "  IlliHtnted  ICaeay  on  tbeA'acMtettf  Nortli 
America,  ...  ItliU"  ;  tbe  matter  of  Grote'a  work  chiefly  Bcuood-Iund  and  raai^ 
of  it  fal«e;  cilation  and  criticitiu  of  false  and  erroDeoni  pasaages. 

Dipterous  enemies  of  the  Phylloxera  vattatrix. 

fCaoadiati  Eotomolc^ist,  Feb.,  1^83,  XV,  p.  39.) 

Crit.  rev.  of  T.  W.  Fjles*  "Description  of  a  Dipteroos  Paiaaite  of  PJ^Uar- 
«rav<iilalW.r''(C>DadiBnEntoiiH>lngiBt,  Dec.,  lBfce,xiv, pp. 237-239;)  thechar- 
aclen  givra  «f  Diptant  groMator  are  not  snfflcieiit  t4>  diatiuguisb  the  apecieit; 
the  galls  of  Phglloxera  rMlatrix  are  iohabtted  b;  another  enetuy,  uooied  Leu- 
eopi*  phylloxera  ia  author's  HS. ;  cnniparinuii  oflarvie  and  pup«  of  these  Ivo 
Diptera. 

Food  habits  of  Megilla  maculata. 

(Americau  Nataraliat.  Marcli,  leS).  xVii,  pp.  32^303.) 

Summary  uf  8.  A.  Forbes's  obM-rratiuna  upon  tbe  food  of  Jfc^IJa  awntlaia, 
with  alalemeut  of  tbe  reanlte  of  tbe  aiilbot's  aud  other  obeerTatiODs  ou  ihi* 
subjet^t,  slioniug  that  the  flpeciuH  is  vegetariau. 

JumpinK  seeds  aud  galls. 

(8ci.  Amer,,  Apr.  14,  1683.) 

A  paper  read  before  the  Biological  Sociely  of  Washingtoo,  D,  C,  Nov.  H, 
1883  (Itepriut,  Proc.  U.  S.  Nat.  Mne.,  May  13,  1883,  pp.  632-635). 

Figures  of  larva,  papie,  and  iuago  of  CarpocapM  Mllitami,  with  figure  ai>d 
deocription  of  seeds  iubabited  by  the  larva  of  this  '^notb,  and  deaeripttua  ot 
the  plant  bearing  Ibtae  seeds;  vernacular  name«of  tbe  ploot  and  imx^ct: 
tTaaafannBlioDBof  the  iusecl ;  inoveinents  imparled  by  this  insect  U>  the  aeeda 
eoDtaiuing  It,  and  by  Cgnipt  mJiatoriiu  to  the  galls  of  the  Cjrir^. 


."ioo^^lc 
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BiLEY,  CEASI.BB  Y. — Mosqaitoes  v».  midaria. 

{Set.  Amor.,  Apr.  14,  1883.) 

fieprint  (Am.  Katnralist,  Kay,  1883,  xvii,  \t.  549). 

SUlement  >nd  criticiBm  of  the  Tiens  of  Dr.  A.  F,  A,  King,  In  sopport  of  tba 
thflau  that  muluial  diseue  in  (he  resnll  of  inoonUtion  of  the  body  with 
tuUriol  poison  by  the  bitet  of  io«ecta;  citation  of  twenty  oorretpondeDce* 
In  the  coaditiODB  offeoting  tLe  prevalence  of  moaqiiitoeB  [ChIhz]  and  maluial 

Lar\-al  stages  aDd  habits  of  the  Be«-fly  Hirmoneura, 

(Science,  April  2T,  1683,  1,  pp.  332-334,  3  tig.) 

Snmmary  of  the  life-history  of  BirwiontMra  ottcnra,  coudeuted  from  A. 
HandJirscb'a  "Die  Uetamuiphoee  and  Lebensweise  toq  Himoiuiira  otfcura 
Meig.".  ..  (WienerEntom.  Zeit.,  Sep.,  ie«i,i,  pp.  224-228  [Jan.,  I8S3.ii, pp. 
11-lS,  pi.  1]),  And  Dr.  F.  Braaer's  "ErgitDzende  Bumerkungen"  .  ,  .  {op.  ciL, 
Feb.,  1HS3,  il,  pp.  26-26),  with  figure*  of  the  several  sUgea  of  tbia  fly ;  corre- 
spondence of  the  stnictnre  and  early  history  of  the  i:irva  with  the  aatbot'it 
predictions  in  reference  to  the  larvm  of  BonbglSda. 

■ The  food  relations  of  tbo  Carabidte  and  CocctHelUda. 

(Amer.  Naturalist,  April,  1883,  XTIl,  pp.  417-119.) 

Somniary  of  the  general  cancluBionB  arrived  ut  iu  8.  A.  ForlMB'  ["The  food 
reUtion*  of  the  Carabida  and  CoccituHida"  (Bull.  No.  li  of  111.  State  Liaboni  lory 
of  Nat.  Hist.,  Jan.,  1883)],  in  regard  Ixi  the  proportionate  amoant  of  varioas 
aaimal  and  vegetal  iugredienU  iu  the  food  of  Carabidm  and  Coeds* Jlitto;  cor- 
tMpondenee  of  the  structure  of  the  mandibles  of  Cambidm  with  the  nature  of 
their  food. 

Possible  Food -plants  of  the  Cotton-worm. 

(Amer.  Naturalist,  April,  1883,  xvn,  pp.  421-433.) 

Notice  of  Dr.  J.  8.  Bailey's  "Alella  argillaera  HUbn."  (Papilio,  Nov.-Deo., 
W9,  a,  p.  189);  occurrence  of  newly  iKsiied  imsgos  of  Jle/lazylina  at  Kamer, 
K.  Y.,  7th  aud  8th  Oct.,  1882,  seeming  to  prove  that  the  larva  of  thla  insect 
may  feed  npon  aome  genifs  of  plants  other  than  Oou^Imk  in  UieNorlhem 
fitatc* 

Agrotia  measoria  Barr.  vs.  Agrotit  aeandens  Riley. 

(Amer.  Naturalist,  April,  1883,  xvu,  p.  422,  2  flg. ) 

Crit.  rev.  of  A.  K.  Grate's  "Note  on  Agroiit  mpmfia"  (Papilio,  September, 
1881,  V.  1,  pp.  186-128),  and  of  his  "New  Check  List  of  North  Americau 
llothfl,  .  .  .  188ii,"  in  regard  to  the  eyuouymy  of  Agrotit  Igearum,  J.  n- 
jwtMt,  and  A,  ooehramH,  all  of  which  are  the  same  as  A.  Mtttoria;  A.  teandtmi 
is  a  distinct  specirs;  figores  of  larvie  and  imagos  of  the  two  species,  and 
eoaaparisoa  of  the  Im^os. 

—     Prevalence  of  the  Screw-worm  in  Central  America. 
(Amer.  Naturalist,  April  11:183,  xvu,  p.  433.) 

Eitnet  from  a  letter  of  J.  E.  Zeledon  on  the  abnndance  and  ravages  of  La- 
eOim  mvxUaria  and  related  flies  in  CostA  Bica. 

-  '        Dried  Leaves  as  Fofxl  for  Lepidopterons  Larvte. 

(Amer.  Natoralist,  April,  1883.  xvu,  pp.  423-424.) 

BeviewofA.R.  Hnndt's  "New  MetlioilofFeedingLaryiD"(Papi]io,  January, 
1863,  Ui,  pp.  85-26) ;  larvie  of  PapUio  eraplumle»  and  ApaUra  elybm  snccess- 
lUly  (ad  on  leaves  dried  when  gathered  and  moistened  when  to  be  used ;  di- 
twttiMia  Ibr  this  process  and  snggeation  of  improvement  upon  it ;  larvn  buo- 
•■■■fally  fed  npon  fresh  leaves  transported  from  a  distanoe  nnder  preseuM. 
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Rii^T,  Chabi^s  y. — Observations  on  the  Fertilization  of  Tveea  and  on 
ntrnctnral  and  anatomical  Pecnliarities  in  Prottuba  and  Prodoxtu. 

(Proo.  Amer.  Awa.  AdTano.  Boi.  for  1688,  leK),  XXXI,  pp.  «67-46a  (Oh> 
denen' Monthly,  April,  1B83,  pp.  118-119.) 

Abatnwt  of  ft  pap«r  read  at  tb«  HoDtrealiiieetiiifcof  tbe  Atnerlean  Asaocit. 

tloD  for  tbo  AdvttDcement  of  gcieace,  • Angiut,  1S89;  dMcription  of  tlM 

manner  in  which  Prontba  yueeatlla  gatbera  tb«  poUea  in  flowers  of  Fmm; 
the  work  of  this  iDseot  is  necewary  to  the  fertlUiatlon  of  tbo  capanlar  apecJM 
of  Tueca,  the  irregolarit;  of  whose  buit  ia due  toita  pnoctnrea;  deocrlption 
of  tbeegg  and  of  the  manner  of  ovipoeitiou  of  this  insect. 

CInster-FIies. 

(Proo.  U.&  National  Unaenm.Uay  19,  tfftO,  pp.  636-637.) 

Paper  read  before  the  Biological  Society  of  Waahinglon,  D.  C.    CoTering 
tbe  aame  groDud  in  detail  aa  the  abatraot  given  in  Amer.  Natnnliat,  January, 
1683.    Appears,  by  error,  as  a  part  of  a  "note  on  oluHter-flfea"  by  W.  H.  Dall, 
ihe  qnotation  marks  being  omitted. 
ElepbantiaBJH,  or  Filaria  disease. 

(Science,  Uay  t8,  1863,  i,  pp.  419-491,  with  fig.) 

Criticitin  of  the  views  of  Dr.  A.  F.  A.  King,  set  forth  in  [anthor'a]  ■'  Um- 
■liiltoavB.  Ualnria"  (Amer.  Nataralist,  May,  1883,  zvil,  v.  549),  and  notlee  of 
the  writings  of  Dr.  P.  Manson  and  others  on  tbe  connect-on  of  Cater  m«»gaitt 
with  the  life-bistory  of  FilarUt  languinii-liomiiiit,  and  on  the  prodnction  of 
I'lephantiasiD  and  related  diseases  by  the  Ftlaria. 

Number  of  Molts  and  Length  of  Larval  Life  as  inSaenced  by 

[■"ooil. 

(Amer.  Nataralist,  Hay,  1863,  XV11,  pp.  M7-&48.) 

Remarks  on  tbe  Tarlabllity  in  habits  as  in  characters  of  Ineeots;  fiwlods 
mill  unmber  of  molts  observed  in  larvs  of  Tentbrio  aolifor,  T.  «ft*amw,  aad 
Trogoderua  UinaU  ;  conclnsiOQ  that  insnfflcient  na  tritiou  retards  develo^HDent 
and  occasions  frequent  molting. 

The  new  Classification  of  tbe  Coleoptera  of  Iforth  America. 

(Amer.  Nataralist.  June,  1683, xvii,  pp.  660-461.) 

Noticeof  J.  L.  LeConteand  0.  H.  Horn's  "  Classification  of  tbe  Cofe0|iten 
of  North  America.    .    .    1683." 

A  pretty  and  nniqne  gall-making  Tortricid. 

(Amer.  Natnrali8t,Jnne,18e3,xvn,p.  661,  fig.  1.) 

Deseription  and  Ognreof  imago  of  GrapKoUtiia  mhmim  u.sp., reared  ttom 
gulls  fonnd  on  stems  of  ^oacia  Jllioiaa  in  Arizona. 

Synopsis  of  tbe  "S.  A.  SeliothiwjB. 

(Amer.  Nataralist,  Jone,  1863.  xvti,  pp.  663-663.) 

Review  of  J.  B.  Smith's  "  Synopsis  of  tbe  N.  A.  HeUothiue"  (Trana.  Ain«i. 
Untom.  6oo.  for  1863,  x,  pp.  90&-255,  pi.  vii,  viii) ;  natnre  of  the  ganerio  ebar- 
HCtera  of  SoetmUa;  neglect  of  these  characters  by  A.  KOrota. 

Protection  of  Insect  Collections. 

(Amer.  Natnralist,  Jane,  1883,  xvu,  pp.  (fe3-«64.> 

Statement  of  tbe  power  of  Dennestid  larTo;  to  endare  tbe  effeeta  of  enteia 
iDsecticidea,  and  of  the  reqniHlIes  more  important  than  the  nse  of  insetrtiotdaa 
tor  the  protection  of  collections  from  peats ;  aeasoos  in  wblcb  collecttona  an 
UHWt  endangered. 
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BiLBT,  C&ARLKS  V.^The  "  Pine  Moth  of  Nantucket," 
(Amer.  Nktnraliat,  Jane,  1863,  xvit,  pp.66G-W6.} 

N«iic«  Mid  erit.  r«v.  of  B.  H.  Soadder'K.  "  [Tbe  Pioe  Motli  of  Hkntncket. 
.  .  .  A.  Wi]liuni&Co.,B<MtoD,iei£{]";  £afliila/ratlraiiacoii»idered  tobe 
widely  diatribDUd,  wherefore  the  enggested  meaoB  ftgainst  It  loM  inach  of 
tbeir  efllckey  ;  number  of  broodBofthiBBpeoieB;  priucipleB  on  whicb  popolar 
naoMalbr  injDiioiui  Isttb  Bhoiild  be  olioaen. 

f  nsect  Plagues.    Locusts,  Saw-Worms,  and  Caterpillars  in  New 

Englaiid.    Professor  Riley's  proposals  to  exterminate  tbem.     Prac- 
tical Advice  to  Farmera  and  Woodmen. 

(BoatoD  Henld,  Joly  22,  I6S3.) 

KewBpftper  iDterriew,  in  wbicb  tbe  antboc  tresis  of  tbe  raTages  of  and 
mcMM  against  Cal^lenn*  atltmtit,  Jf»maliit  erMimii,  axd  Orygia  UtuMttgrna. 

A  nniqne  and  beattliftal  Noctnid. 

(Auer.  NatnraliBt,  July,  1883,  ZTU,  pp.  7e8rT90,  with  fig.} 
Pignre  of  imago  ot  Cfrrloplaa«t  MangMH/erf  de*criptioD  of  ItB  generio  ohar- 
aettn  and  diecaMion  of  its  afiBnltieB :  criticiama  of  A.  B.  Oiote'B  writing  on  tbe 
Bpeciae;  ita  probable  babita;  aynonyniB  of  thla  apeciefl,  and  Btatement  of 
eireamataoces  attending  tbe  original  deBoriptioo  of  it ;  inference  from  etmct- 
ar«  aa  to  larval  bablt-. 

losecte  aOecting  stored  rine. 

(Ainer.yatnTaUat,Jiil7,tFRl,xvn.p.TM.}  - 

Liat  of  inaecte,  moatly  Coleoptera  (Tmeirlo  MoKfor,  T.  o^kutm,  Afanalrftw 
trmlU,  Trogotila  mauritaiiica,  CaliMdra  orifxa,  Sttvmiu  mrinameiuii,  Atttgttitu 
htfttama,  Lrpiima  laeeliarina),  fonnd  in  a  lot  of  damajted  rice  from  the  Clii- 
DTse  oentennial  exhibit  in  tbe  National  Haaenm;  two  speciea  of  these  aro 


—  Byper-metamorpboses  of  the  Meloida. 
(Amer.  NatnraliBt,  Jnl.r,  1»83,  xm,  pp.  790-791.) 

Proposal  of  Bimpler  and  more  natnral  terms  than  heretofore  need  to  desig- 
nate tbe  socceasive  stages  of  development  of  larvie  in  Jfeleida.  ( TrttmtKUn  a 
1st  larral  stage ;  Caraboid=^ai  larval  stage;  SoaraiooMs 3d  and  4th  larval 
Rtagee;  Ci>aro(ale=  5th  larval  stage;  3oDlf(o{^=lith  larval  stage.) 

—  Hachberry  Psyllid  galls. 

(Canadian  Entomologlet,  Angast,  1883, xv, pp.  157-159, Bgs. 6-7.) 
Critieal  review  of  T.  W..  Files'  "  The  Parasite  of  Pkglhz»r»  ttuUHrta,  and 
tbe  Qall  Insect  of  the  Nettle  Tree"  (op.  oil..  Hay,  1683,  zv,  pp.  83-134};  PkgU 
Ittsra  vufalrix  has  many  parasites  and  Celli*  ia  attacked  by  many  species  of 
gall-lusecle;  description  of  obaracters  of  Paciypsjifla  n.  gen. ;  Bgorea  of  galls 
of  FatigftfUa  Ttnttta  and  P.  oellidit-mamma,  to  the  latter  of  nbloh  speciea 
belongs  tbe  insect  deacribed  in  Fylee'  "Not«B  on  a  Oall  Mite  of  the  Nettle 
Tr««,  CeftU  oeet^mfalu"  (op.  off.,  Oct.  (872,  xi*,  pp.  198-199);  Fitlla  ctUiHt- 
fra»di»^  Padiypfflla  ToiMila ;  derivation  ami  orthography  of  the  generic  term 

cwu*. 

—  Some  recent  discoveries  in  reference  to  Phylloxera, 
(Seieoee,  September  7, 1883,  u,  p.  336.) 

Abstract  of  paper  read  befbie  American  Association  for  the  Advancement 
of'Seienee,  at  Hinneapoiia,  Angnet,  IS83;  SDmmaryatatomeut  of  tbe  cycle  of 
■leralopment  in  the  genus  Pkgllottra  ;  variation  of  development  in  the  same 
geoos ;  charactei  of  the  gall  of  P.  tptsMa  and  place  of  deposit  of  the  imprag- 
natad  egg  of  Ibis  species.  Bat  two  generations  annually,  the  second  giving 
tb«  aeoea  and  Ihe  Impregnated  egg  passing  the  sumoMr,  fall,  and  wlntor.  '^ 
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KiLBT,  0BAHLB8  Y.— The  Ptsllida  of  the  UQited  Btatea. 

(Science,  September?, 18»3,ii, p. 337.} 

Abatrsot  of  paper  read  before  American  AMociation  for  the'  Advaaoement 
o(Bdeuce,alUioDeapolis,  August,  1863;  list  of  new  genera  apedeeoti'iytlMa 
deaeribed  in  thepaper,  aodof  thelrreapective  food-plante,  with  general  atato- 
inent  of  theoharscter  of  the  egg  and  larva  in  thisfamUy. 

Improved  method  of  Bpraying  trees  for  protection  sgaiDBt  in- 

sects. 

(Science,  September  14,  lt)S3,  n,  p.  37B.) 

Alielraot  of  paper  read  before  Amerloan  AMoeiatioufortlieAdvaiieaaeDtof 
SoioDoe,  at  Miniieapolis,  Augnet,  1883;  description  of  prinelplea  embodied  iu 
apparatoa  devised  at  the  U.  S.  Department  of  AgTion1tnr«  for  spnyiiig  treaa 
with  iDsecticideB  from  the  groDod. 

The  old,  old  qaestioQ  of  speeies. 

(Ainer.  Naturalist,  September,  1883,  xtii,  p.  976.) 

Comments  opoa  a  discnsaiOD  between  H.  A.  Hagen  and  W.  B.  Edwards  ^ 
to  the  nnmber  of  North  American  species  of  Paptlio  of  the  P.  amekaam  group ; 
the  views  of  both  partiea  extreme;  views  of  the  author  In  i«;>rd  to  the  IriM 
nature  of  species. 
-  ■         Mprmeoophila. 

(Aner.  Naturalist,  8ept«mtier,  1883,  xvu,  pp.  965-976.) 

Be«oTd  of  recent  captures  of  Uyrmecophlla  iu  Oi«gon  and  Id  Dlstrlot  of  Co- 
Inmbia,  and  reference  to  records  of  former  captures  la  United  State* ;  tb* 
habita  of  tbe  genus  the  same  in  this  country  aa  in  Enivpe. 

Salt-Tater  Insects  used  as  food. 

(Amer.  Naturalist,  September,  1863,  XVu,  pp.  976-877.) 
Occurrence  of  a  species  of  Ephydra,  supposed  to  be  E,  Mant,  In  Lak«  Tet- 
Booco,  in  Uexico ;  E.  graclUi  found  in  Great  Salt  Lake,  Utah,  and  X.  eal^»r- 
nfoo  in  lakes  in  California  ;  account  given  bjW.H.  Brewer  of  the  manner  In 
which  tbe  last-mentioDedspeoieBis gathered «nd  used  for  foodbj  thelndlaiM 
living  near  Mono  Lake. 

Food-plautfi  of  Samia  eynthia. 

(Amer.  Nnturalist,  September,  1883,  xvn,  p.  977.) 

Review  of  H.  H.  Bime^'s  "  SomutcyiliiA  feeding  on  tbe  Sossafraa  and  Tnllp 
tree^'  (Amer.  Naturnlist,  August,  1883,  xvii,  p.  879) ;  list  of  pUnU  on  whieh 
SaatUi  Cynthia  has  hitherto  been  found  feeding;  some  of  tbeManthabvarit* 
food-plants  of  Callonmia  promeltra. 

Steganoptyeha  cla^oleana. 

(Amer.  Naturalist,  Beptemuer,  1883,  xvu,  p. 978.) 

Deaciiption  of  the  imago  of  Stegattoplj/eha  elajrpcUaMa  KUey,  la  eomparlaoa 
with  that  of  Prolaottrai  aetoHlana  Biley  ;  notes  on  tbe  habita  of  both  speolea 
with  larval  diffe^noes  theyesbibit. 

A  parasite  of  the  Oabbage-worm. 

(Rural  New  Yorker,  October  6,  18*1. 

Letter  from  J.H.  B ,  with  answer;  paiadtiam  of  PUr»m»tm  r<fm- 

rsM  in  larvm  and  pupn  of  Plerit  [ropo]. 

The  Handmaid  moth. 

(Bnral  New  Torker,  October  13;  1883.)        , 

Answer  toinqniry  of  H.  B.  S ;  description  of  larva,  papa  and  image 

of  Datana  pttnitira,  fh>m  hickory  and  walnut  trees,  and  of  a  phytophagie  t»> 
tiety  of  tbe  larva  ;^m  apple  and  other  trees;  habita  of  the  larva ;  the  i»f- 
TB  nnnanally  numerous  in  1883. 
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BnjCT,  Ohaslks  T.— The  Potato-stalk  Borer. 

(Banl  New  Yorker,  OcIub«r  SO,  1883.) 

L«tt«r  from  S.  C.  R ,  with  aoawer;  habiti  of  and  muna  kgftlnat  Gor- 

tj/na  idttia;  deacription  of  imago  of  tbia  apeciea;  mCBDa  Against  Paria  »ter- 
rte«,  Belenupti  pubaetnt,  uid  other  Chrjaomelld  Isrvn  injorloaa  to  tha 
nwtaof  strawberry  plant*. 

B«ceDt  advances  in  horticaltnral  eotoinology.    ... 

(Bniml  Now  Torkei,  October  20,  1B83.) 

Stenographlo  leport,  by  H.  H ,  of  an  addreaa  delivered  by  C.  V.  BUey 

befora  the  American  Pomoloitlcal  Society,  at  Philadelphia,  September  (m), 
1SS3 ;  diacaislou  of  neaanres  recommended  for  adopt  ion  to  prevent  the  ravagea 
(rflnseotaiiiJnrionBtobortlcaltnre.eflpeGiBllyof  CnrpJCitpMjMnaiMftoiuidCim- 
alraetahM  ■•MrpAor;  correction  of  popnlar  etatementa  in  regard  to  the  ovlpo- 
aitloD  of  HaptFitt  hirUtata  and  Brmtteia  m«rgbiala;  advance  In  knowled^  of 
tb«  llfe-hfatory  of  JpkUUa  aiM  In  the  deTflopmeot  of  niacblnery  for  the  ap- 
pUeation  of  poiaon  aptaya  to  plants ;  relative  valne  of  the  principal  itwaotl- 
oidea  now  in  nie. 
'— — ~-    On  a  gall-makinf;  geDos  of  Apionina, 

(BnlL  Brooklyn  Entom.  Soc.,  October  1883,  vi,  pp.  61-63.) 

Liat  of  gall-making  Coleoptera  hitherto  fonnd  in  North  America;  deaeilp- 
tioD  of  the  new  Kenna  Po^piom,  and  of  the  ga'l  and  Imago  of  P.  gallietJa  u. 
tp.,  fonad  on  twigaof  PlaM  inopM;  probable  life  habits,  inqnillnea,  and  para- 
alte  of  thia  insect. 

{United  Statet]  Department  of  Agriculture— Entomologist,  ISSS 

(O.  Vi^eotiDe  Biley).  Beport  of  the  entomologist.  (Kept.  [IT.  S.] 
OommiBS.  Agriculture  for  1883.) 

Sep*r*te,  anthor'aed.,  entitled  "Beport  of  the  Entomologist,  Charles  V,  lUlay, 
M.  A.,  1%.  D.,  for  the  year  1883."  From  the  Annnal  Report  of  the  Departmenl of 
Aicricnltirre  for  the  year  1883.  lsane<l  October  31, 1»'3.  Wash.,  [Oct.  31],  1883. 
t.  p.  ooTW  +  t.  p.,  5  p.  +  p.  99  -  180  +  2  +  fl  -f  pp.,  13  pi.,  O. 

Conaiata  of  an  "  lotrodoctloQ  "  (p.  99-101),  giving  a  sketch  of  the  report 
and  of  the  work  of  the  entomological  divTslon  and  its  aieietan^B  and  agenta 
doting  the  past  year;  and  of  chapters  to  be  cited,  Doleia  otherwise  indicated* 

raider  the  name  of  C.  V.  Bilet  as  antfaor,  bearing  the  following  titlee: 

Silk-worm  notoa  (pp.  101-107).  —  Cabbage  worms  (pp.  107-138;  pi.  1,  10, 
11;  pL  IS,  Sg.  1-S).  —Packard,  A.  B.,Jr.  Beport  on  the  causes  of  deatnio- 
tion  of  evergreen  foreats  in  Northern  He*  England  and  New  York  (pp.  138- 
151;  pL  3.  13).  —  HUBBABD,  B.  0.  Beport  of  progress  in  experiments  on 
■ealo  inaeeta,  with  other  practical  snggestioua  (pp.  158-109).  —  The  im- 
ported elm-leaf  beetle.  QttJemea  xantJiomtlafMi,  Scbrank  (pp.  160-170;  [pi. 
4-<] ;  pL  12,  fig.  3).  —  The  leaser  migratory  looast,  Caloptmrnt  altanU,  Kiley 
(pp.  17&-iaO;  pi.  2,  7-9). 

The  chapter  on  "  Cabbage  worms"  treata  of  the  geographical  distribution, 
rkvagea,  characters,  babita,  food-plants,  seasons,  enemies,  and  paratltea  of 
and  means  against  PJ«->*  rapo,  P.prolodiet,  P.oleratxe,  P.vionutte.  Pliittatrat- 
■icM,  JfoaMSfra  ckenopodii,  CeraiKiea  plcta,  Fionea  rimoMlU,  BoU*  rrpetUdtit,  and 
PlalsIIa  enu^erorvM.  Packard's  chapter  treats  of  the  characters,  hablta,  and 
ikvagea  of  and  means  against,  Ifemattt  rridnonii  and  Tortrfx  yWatf/iarMM,  and 
Aa  -^""*™  of  ITematat  hiUger  and  OsJwAla  otleMMlIa  n.  op.  The  anl^Jeela 
a<  tba  otbcK  cholera  are  indicated  in  their  tltlea. 
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RiLBX,  Chableb  v. — Entomology  at  HioDeapoliB. 

(Aiuer.  Naturalist,  Oct.,  1883,  xvn,  pp.  1066-1070;  Not.,  1863, xvil, pp.  110ft- 
1174.) 

Uinatei  of  the  meetiDgs  of  tlie  eutomologlata  lu  *tt«ndBDc«  at  tbe  niAeting 
of  the  Ameiicui  AsMoimtlon  for  tbe  Advancemeut  of  Soiencp,  at  If  iatieapotfa, 
Hinn.,  16-17  An^st,  1863 ;  list  of  poTMna  present;  reorgBniialioii  of  the  £ii- 
tomologioul  Club  of  the  A.  A.  A.  8, ;  eleoLion  of  offlcara  and  modiAcation  of 
cooatitntioa  thereof;  Abstract*  of  papers  r«ad  at  tbeee  meetiiiga. 

CoDtenti  farther  analyzed  under  tholollowisgcapdODa:  Edwards,  W.H.: 
Life  histories  of  batt«rfiies,  pp.  1068-1069.  —  Riusr,  C.  T. :  Notes  on  F»- 
Oiaea  Kmditriana,  pp.  1069-1070.  —  RiLBY,  C.  T. :  A  Mynnicophlloiu  Lepi- 
dopteroD,  p.  1070.  ~  Bilet,  C.  T.  :  Beniarks  on  Jrrama  otUquata,  p.  IISO. 
FORBBS,  8.  A. :  The  nse  of  contagions  germs  as  insectioides,  pp.  1169-1170. 
—  Obbokn,  H  :  Bombu*  peitntylttuiieii*  in  a  deserted  wren's  neat,  p.  1I7I.  — 
Hot,  p.  B.  :  FlMtiodanla  eomprm^ipalpit,  p.  1171.  —  UkBRICX,  C.h.,«tal. 
[Ftoal  flies],  pp.  1171-1113.  —  OSBdBM,  U. :  ?ood  habila  of  Garlfna  mUelm, 
p.  1172.  —  FoRBBa,  8.  A. :  Oatl-mites,  p.  1178.  —  Bavhvkhs,  W.  :  Black- 
knot,  p.  1172.  —  Kelucott,  D.  S.  :  Notes  on  certain  boring  Lepidopteious 
larv«,  p.  117V-11T4.  —  Bilbt,  C.  V. :  CanlharU  nuttaUi  ipjnrins  wheat,  p. 
1174. 

Kotes  on  Padisoa  vcudderiana. 

(Amer.  Natoralist,  Oct.,  1883,  XVII,  pp.  1069-1070.) 

Reuarkson  the  habits  of  Podicoo  tcudderiaaa,  showing  tbeir  Taiiation,  and 
that  the  published  etatemenls  of  Dr.  D.  8.  Eellicctt  aboot  tbsm  are  ooneel 
so  far  as  the;  go ;  difference  1>etween  the  gall  of  this  insect  and  that  of  6*- 
leehia  gallmtolidaginit. 

— A  M;rmicoph lions  Lepidopteron. 

(Amer.  Natncalist,  Oct.,  1883,  xvii,  p.  1070.) 

Larva  of  Eflia  at»«ritalU  found  in  n«sts  of  F«>rmiea  m/a;  this  is  (he  fitat 
LepidoiitoTouB  inoeet  known  to  the  author  todeveloplnaottf  neataiu  Aowrioa. 

Enemies  of  tUe  egg-plant. 

(Amer.  Natnralist,  Oct.,  1883,  XVii,  p.  1070.) 

Extract  f^m  a  letter  ttoja  Dr.  A.  Oenilcr,  proving  that  the  oocorrenoa  of 
Catriia  lenina  and  Dor^piorn  juacta  oa  SolAnmm  M«Ioii;ma,  as  reoorded  in 
author's  "Change  of  Habit;  two  new  enemies  of  the  Egg-plant"  (oj».  oU., 
Ang.,  1882,  zvi.,  pp.  678-679),  was  not  accidental  or  lemporar;. 

Habits  of  MurmidiuB. 

(Amer.  Naturalist,  Oct.,  1883,  XVli,  p.  1071.) 

List  of  insects  found  in  a  lot  of  damaged  rice  from  6ontb  America ;  ooonr- 
reuoe  of  MurvuHm  [orolu]  in  vast  numbers  in  this  rice;  ita  probable  fiood 
habits;  deaoription  of  ite cocoon;  li»tof  famllleeof  coleopteiasome  of  whoM 
larveapio  cocoons;  habitat  and  abode  of  JfjrcAoaonu. 

Emulsions  of  petroleam  and  tbeir  value  as  insecticides. 

(Proc.  Amer.  Assoc.  Advauc.  Sci.,  for  1883, 1883,  xxxi,  pp.  46IM70.)  (Kab- 
ns  Cit7  Beviaw  of  Soieoco  and  Indastiy,  Nov.  1863,  v.  7,  pp.  447-.448.} 

Abstract  of  paper  read  before  American  Association  far  the  AdTanoonwat 
of  Soienoe  at  Montreal,  Ang.  1882;  deaoriptionof  nodes  of  making  m 
of  pawolenm  to  use  against  insects. 
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BiLBY,  Charles  V. — A  satistiuitory  remedy  for  meloD-bugs,  flea- 
beetles,  &c 

(Bnnl  N«w-TorkoT,  Nov.,  1683.) 

Prntwbly  the  mcwt  sktiafactorj  general  pieT«DtiT«  of  tbe  rmv^gM  of  Di«- 
tmiM  rll/«M  Mid  of  BaliMdtB  on  encnrbitaoMni*  planta  la  Hr.  P.  T.  Qninn^ 
Dwthod  of  BpriDkllog  tbe  vinet  with  s  mixture  of  totwcco  wnter  and  mA 
•oap,  and  tbondDiUngtbomwltli  time;  deaoriptioB  of  J.  U.  Niabolaon'sslpbon 
vraogesient  b;  which  to  keep  the  vluee  conatantly  molit  with  liquid. 

Bemarka  on  Arzama  obliquaia. 

(Amrr.  NataraUHt,  Nov.,  I8KJ,  XVU,  p.  1169.) 

DeacriptioD  of  the  egg-maae  of  Jrtamta  obUquata ;  colon  and  abode  of  tbe 
larra;  varlationsoftbeimago;  pamlwrof  aonnalbroodaof tblaopeoieaatatad 
by  aotboT  to  be  two,  and  b;  D.  S.  EeUlcott  to  be  one. 

-    Bj/menonu  rufipti  as  a  Hynnicophilons  species. 

(AiDfT.  Natnraltat,  Nov.,  1883,  xvu,  p.  1176.) 

CMToboration  of  the  itatenente  iu  avthoi'a  "  Uynoeoophiloiia  Coleoptera," 
{op.  cil.,  Sept.,  IPSi,  zvl),  p.748,  ri-£ardiog  the  babite  of  the  laiva  of  Sy* 
ncaaraf  r»/lpa;  imagoa  reared  ttoia  theee  larvta  foaod  Id  the  neata  of 
Fmrmitafittea;  character  of  the  oeata  of  the  Annica;  the  food-babita  of  tbe 
fljfamera*  atill  anhnowD. 

Some  recent  discoveries  in  refereaoe  to  Pbylloxera. 

(Amcr.  NatBialitt,  Dec,,  1903,  XVU,  p.  188a) 

Importance  of  a  knowledge  of  the  llfe-hlatorr  of  the  iipecjes  of  Fkjflloxtra; 
ontUDeofthe  life-hlatory )  the  several  encoeeeive  stages  of  aonwepeolea  have 
now  been  traced;  character  of  the  gall  and  place  of  deposit  of  theeggofn. 
iplmtm  on  Cmrga  alba. 

The  growth  of  iusect  eggs. 

(Amer.  Katnraliet,  Dec.,  168%  xvu,  p.  1S89.) 

Notice  of  J.  A.  Oabonie's"0u0tovthla  theEggBof  lnBeeta"(Bardwiok'B 
SeieDoe-Gooaip,  Oct:  1,  1883,  xix,  pp.  23S-S2r),  with  an  acconut  of  the  swell- 
ing of  tbe  eggs  of  PXaneropUra  eurvitauia ;  tbis  swelliug  seecia  to  be  con- 
nected with  embryolegical  development. 

Protective  device  employed  by  a  Glancopid  Caterpillar. 

(Amei.  Naturalist,  Dec.,  1883,  xvu,  p.  1380.) 

Hotloe  of  a  paper  by  Dr.  Friti  Uitller  (Kosmoe, >  vi,  p.  449);  general 

naeof  ahed  hairs  by  larvie  of  Aroiiida  in  the  conatraotion  of  their  ooooona; 
deaeription  of  method  in  wfaicb  the  larva  of  faaon'la  tagrua  anangea  ita  shed 
ludn  to  form  a  protection  for  tbe  pnpa. 

The  geons  OoUa». 

(Abmt.  Matnraliat,  Jan.,  1664,  xvui,  pp.  74-76.) 

Beview  of  H.  A.  Hagen'a  "  Contribntlons  from  the  Northern  Transoontl- 

Deatal8nrve7"(Proc  Boston  8oe.  Nat.  Hist., ,  xxu,  pp.  150-176) ;  dia- 

onaaion  of  the  number  of  speciee  of  CoUu*  in  North  America;  plastic  nstnra 
and  claMificational  oharaotera  of  tbe  geiiDs;  the  logic  of  Haxen'a  reasoning 
eoabinea  all  tbe  commoner  and  well  known  fmos  onder  three  wetl-marked 
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Bii:by,  Ohablbs  Y. — Oaage  Orauge  m.  Mnl  wiry  for  the  Silkworm. 
(Amer.  Naturalist,  Jan.,  1684,  xvni.  pp.  7&-79.) 

Comparative  valae  of  li^vea  of  Jfoolara  aurantiaea  and  of  Mora*  as  food  for 
Strioariamori;  critical  rerien' of  the  oonclnBions  net  forth  b;T,  dc*  Lanrlera. 

The  GhiDch-bng  in  Mew  York  State. 

(Amer.  Natorallat,  Jan.,  IB84,  xnu,  pp.  TQ-kQ.) 

Critloal  review  of  a  oiroalar  laaued  from  the  office  of  the  S^ta  Entomolu- 
gitt,  of  New  York,  Oct.  18,  1683.  and  J.  A.  LJutDer's  "  The  tbtDch-bng  Id 
New  York"  (Svienoe,  Oct.  19,  1883,  ii,  p. MO);  the  ocoarrence  of  BUtnt  («»• 
oplonri  in  New  York  State,  in  dnaenal  ahnodaoce,  in  18R2  and  1863,  to  not 
warrant  for  great  alann. 

-     Bacterial  Disease  of  the  imported  Cabbage-worm. 

(Amer.  Natnralist,  Jan.,  1884.  xvin,  p.  80.) 

Hotioe  of  obserratlons  bjr  S.  A  Forbea  on  tho  death  of  larvn  of  FUrit  rapm 
from  infeation  by  Aoo'sri am  ;  quotation  of  fbnuer  mention  of  thia  dtaeaae  bj 
the  author.  , 

The  Department  of  Insects  in  the  U.  S.  Xatimal  Museum. 

Bep.  Aaet. Director U.  8. Nat. Uus.  for  1888:  Beport  Smithsonian  Institntimt 

for  1883  (1884),  pp.  174-183 ;  215-216). 

Shufkldt,  Bobebt  W.— On  the  Ossicle  of  the  Autibrachinm  asfoaad 
in  some  of  the  Iforth  Anierican  FaUsonida, 

(Bolt.  Natt  Ornithological  Clnb,  Cambridge,  Uaas.,  Oct.,  1681,  p.  197. ) 
A  deacription  of  the  carpal  sesamoid  in  Cirotu  Aadfoaiew.    The  aotbor  gave 
this  sesamoid  (he  name  of  the  "  oa  prominens." 

The  Claw  on  the  Index  digit  of  the  Oathartida. 

(Amer.  Naturalist,  Nov.,  1881,  p.  908.) 

This  is  an  account  of  the  discovery  of  a  claw  upon  the  polles  phalanx  of  all 
oar  American  Tnltnres. 

Bemarks  upon  the  Osteology  of  Ofheoaaurtu  ventraii*. 

(Proc  U.  8.  Nat.  Mns.  1881.  p.  398.) 

A  qnite  complete  acooant  of  the  Oateology  of  this  apodal  lizard.  The  dia- 
sections  go  to  show  that  it  possesees  rodimentarr  femora,  bnt  the  fore-liiiiba 
are  entirely  absent.  Its  skeleton  is  bete  compared  with  Gerrkonotia,  Emmmt, 
and  others. 

Note  on  Mitnut  polgglotha. 

(BvU.  Kntt.  Omith.  Clnh,  Cambridge,  Maaa.,  Jaly,  188«,  No.  3,  vol.  vni, 
p.  180.) 

Notice  of  the  capture  of  a  specimen  of  this  bird  at  Fort  Fetterman,  W;o., 
Utitnde  42°  23'  35"  N.,  and  longitude  106°  21'  4"  W.,  where  it  was  breeding. 
This  extended  its  geographical  range. 

Notes  Upon  the  Osteology  of  Cinelus  tnexicanua. 

(Ball.  Nntt.  Omtthologloal  CInb,  Cambridge,  Uass.,  vol.  vii,  Oct.,  1802; 
No.  4,  pp.  813-881.) 

An  account  of  the  skeleton  is  given,  and  notice  taken  of  the  stmelnre  of 
the  tarsal  joint  in  the  j-cang  of  Oiaotnf,  which  presents  manj;  point*  of  In- 
teieet.  The  reanlts  of  the  exandnation  show  the  close  niation  of  tb«  Di^e^ 
to  the  genn*  Siarvt. 
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Shitfeldt,  Bobekt  W. — The  number  of  bones  at  preseot  koovn  in 
the  pectoral  and  pelvic  limbs  of  birds. 

(Amer.  NatnralUt,  November,  ItMi,  No.  3,  vol.  XYI,  pp.  8»2-?9a.) 
A  T«Ti«w  of  the  present  knowledge  of  tho  variona  bonei  to  be  found  iu  tha 
appendicular  akeletoo  of  kirda,  both  adnlt  and  yonag.  A  table  \b  preaeDtcd 
■bowJDg  the  nniuber  for  the  npper  extremity,  where  they  amoont  to  twenty, 
and  aUo  one  for  the  loner  eitremily,  where  twnnty-nioe  bonea  have  been 
described  and  attributed  |o  this  limb.  In  Beltber  case,  however,  do  all  tboM 
argmenta  ever  occnr  in  the  same  snbject. 

The  bite  of  the  Gila  Monster  {Selodervia  saspeotvm). 

(Amer.  Natnraliat,  Nov.  lem,  pp.  907,  908.J 

An  accoDDt  of  the  penonal  ozperi.  uce  of  the  anthor,  who  was  Mtt«n  by 
a  Helodenn,  at  the  Smithaooinu  Institntion.  No  bad  reoQlta  followed  after 
the  tecovety  from  (he  originnl  wound,  which  was  severe  and  caosed  seriona 
symptoms  at  the  time  uf  ita  inflictioD.  The  saliva  of  the  same  specimen  was 
sahaeqnfutly  eieniincd  by  Dr.  S.  Weir  Mitchell,  of  Philadelphia,  then  en- 
gaged in  experimenting  upon  poIsoDuus  reptiles.  Tbis  eminent  investigator 
pronounced  the  mixed  bnccal  secretions  of  the  Gila  Monster  to  be  poisonona 
in  their  effects  when  laken  ioto  the  coarse  of  the  human  circulation. 

■  ■    —     ContribntioDS  to  the  Anatomj'  of  Birds. 

{I>epartment  of  the  Interior,  United  States  Geological  and  Geographical 
Survey,  F.  V.  Rayden,  U.  S.  Geologist,  in  charge.  Anlfaor's edition,  exinicted 
from  the  Twelfth  Annual  Report  of  the  Snrvey,  pp.  593  to  006,  inclusive. 
Tw«ity-fonr  lilh.  plntes  and  many  cuts ;  Washington,  October  U,  1^83.) 

A  collect  ion  of  the  anthor's  early  papers,  revised  iind  rewritten.  An  account 
is  given,  for  the  first  (iiue,  of  the  skeleton  of  Speolglo  emticvUria  hypogaa. 
The  oasena  system  of  Cr«iM;iAj|(i  alpalrU,  »tid  Laniua  ludoriclanvt  ereMloriin 
is  also  described.  In  the  "Norlh  American  Tetmoniiiie"  full  descripliona 
are  presented,  in  systeuutiv  tables,  of  the  geogrnpbical  rauges  and  vuria- 
tiona  of  all  the  American  partridges  and  gronse.  These  are  followeil  by 
towplete  inveetigalions  of  the  oosenns  syHtems  of  the  various  Hpecies,  and 
camparisona  with  a  long  list  of  kindred  forms.  A  new  bone,  the  "  pentosteon," 
■a  ileaerfbed  for  the  rarpns  of  theyonngof  Cmltocirau,  and  the  striking  simi- 
larity betwcrn  the  skeletons  of  Cujiidonfa  anil  PedUtetlri  is  for  the  Itrst  tltne 
bruoght  bcfoTe  the  attention  of  anatcmiste.  The  most  complete  of  these  pa- 
pers is  that  on  the  osteology  of  the  Cnthartidu;.  The  Calharlida  are  shown  t« 
lie  entirely  distinct  Irom  the  Old  World  viillurcN  ami  the  Faiconinie,  and  many 
poiitte  in  the  Hkeletous  go  to  sujiport  this  conclusion.  The  goiiiis  Pttaiogry' 
fkf,  made  by  Bidgway,  is  confirmed  by  tbeae  studies,  and  an  acconat  la 
fpvenof  many  of  the  bones  of  this  rare  vnlture. 

The  habits  uf  Muranopnit  tridactylue  in  captivity ;  with  obser- 
vations on  ilH  anntoiny. 

(Science,  Cambridge,  Mass.,  Augnst  10,  IBKI,  No.  27,  vol.  II,  pp.  I.'i9~163,4 
fisa.) 

A  quite  fntl  account  of  several  individuals  of  tho  Three- fingered  Siren, 
which  the  anihor  kept  in  continement  while  ii'aking  collecfioua  in  Louisiana. 
Attention  is  called  io  tha  prevailing  superstition  ou  the  part  of  the  people  of 
allclaasea  in  that  Stale  in  regitrd  to  tbebite  of  this  reptile,  but  from  personal 
experience  the  author  proves  its  harmlessness.  A  very  full  iteecription  of  the 
akeiet4MiiBgiveu,withillustrafionBof  the  most  important  pattaofiteanatoiny, 
H-  Mis.  «>— W  ■Otl'^lc 
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Shupbldt,  Robert  W.— ObservatioDs  on  the  babite  of  the  AmericuD 
GbameleoD  {Anolig  prindpalia). 

(Americnu  Naturalist,  SepUtmber,  ISSI,  toI.  xvii,  No,  9  pp.  919-996.  Om 
fnll-pftgecat) 

Anolit  is  an  eiocediDgly  oonimou  liiord  in  nil  the  gardeni  and  psrkB  in  tbo 
aul>arb«  of  N«w  Orleans,  and  the  kathor  availed  bimielfof  the  npportnnity 
during  his  collecting  tonra  in  that  Ticinity  to  make  oboervatioiis  npon  ita 
hnbiM,  etc.,  which  are  fallj-  aet  forth  iu  IhiH  article.  Attention  is  called  to 
it«  breeding,  method  of  capturing  its  food,  and  it  chameleonic  povrere. 

This  paper  was  reproduced  b;  the  American  Field  (Jonnary  14, 18M),  bat 
not  properly  accredited  to  the  Datnraliat.  A  large  series  of  specimens,  col- 
lected at  this  time,  is  now  in  the  Smithsonian  Institution. 

ObservatioDS  upon  the  osteology  of  Fodasocys  tnotUania. 

(Journal  of  Anatomy  aud  Physiology;  London,  Oct.,  ISB^, No. v, vol. xviii, 

pt.i,pp.86-102,l  plate.) 

In  tbis  paper  the  skeleton  of  a  typical  American  plover  has  been  thoroughlj 
described,  and  its  sbnll,  with  other  ports  compared  with  plnvisline  fonna. 

A  lithographic  plate  accompanie*  the  article,  engmved  by  F.  Hath,  of 
Edinburgh,  iu  which  all  the  principal  bonr-s  are  shown  from  various  points 
of  view. 

Remarks  upon  the  osteology  of  Pkalaorocorta!  bicriataiui. 

(Science,  vol.  ii,  Ko.  41,  Nov.  16,  IVSi,  pp.  640-643,3  cots.) 

At  different  times  omithotomists  have  been  attracted  by  the  many  inlemt- 
ing  points  in  the  skeleton  of  a  comiorant.  This  bird  has  a  peculiar  boite  Ar- 
ticulating on  a  mid-point  of  the  occipital  ridge.  Tbis  featnte  boa  been  de- 
scribed and  figured  by  Beleuka  and  Eytoo.  Harsh  called  it  the  "nachal 
boue"  ia  unc  of  bis  papers  ou  the  osteology  of  cormorants.  In  this  article  it 
is  ngsin  figured,  beingtippcd  up  on  its  side,  so  that  it  may  be  fully  seen.  It 
does  not  belong  to  the  skull,  but  is  an  ossification  in  mid-plane  of  the  fascia 
between  the  bends  of  the  bivenler  cervicis  muscle,  or  what  may  be  coinpared 
to  the  liganieutum  nucbn  of  birds.  Other  int«r<3et)ng  features  of  the  skeleton 
of  this  cormorant  are  reviewed. 

Romalea  microptera. 

(Science,  vol.  ii.  No.  47,  Friday,  December  38,  1883,  pp.  811-814,  I  Ufe-aiM 
litb.  plate.) 

This  paper  is  devoted  to  a  stndy  of  the  great  black  "  lubtwr  grasshopper  " 
of  the  Sooth.  The  observations  are  upon  Louisiana  specimens,  and  troMt 
porlicnlarly  upon  Jte  breeding  babils  and  behavior  during  captivity.  Tb« 
eggs  and  method  of  laying  them  oi-e  fully  described.  The  paper  is  illnstist«d 
by  a  full-page  lithographio  plate,  giving  the  eggs  and  life-sise  figures  of  a 
male  and  female.  TbeanthoTCollectedlargreeriasof  tbis  Insect,  inallstagoa 
of  devulopnient,  and  these  now  form  a  part  of  the  eutouiologica)  oolleotlou* 
of  tbo  U.  S,  National  Museum. 
Stearns,  Robert  E.  C— Th«  etliblo  cIhidh  of  the  Pacific  coast  aod  a 
jiroposed  method  of  transplanting  Ibeni  to  the  Pacific  coast. 

(Bull.  U.  S.  Fit.h  Coin.,  iii,  pp.  353-362.) 

Stejneoer,  Leonhard. — Remarks  on  the  Hystematic  arraogameat  of 
tbe  American  Tardidre. 

(Proc.  U.  S.  Nat.  Has.,  vol.  v,  1882,  pp.  449-48J.) 

This  is  by  far  tbo  most  iniport.iut  paper  on  the  subject  ever  published.  It 
is  illnstrat«d  by  numerous  ontlino  figures  of  the  geqerio  ebaraeters.  (A, 
Bidgmty.) 


BEPOBT  OK   NATIONAL  UU8BUU.  307 

Stkjrboeb,  Leonhabd.— GoDtribntJons  to  tbe  liistory  of  the  Com- 
mander IstaadH.  No.  1. — Notes  od  the  natnral  history,  iDcIiiditi£ 
descriptions  of  new  Cetaceans. 

(Proc.  U.  S.  Nut.  Mns.,  vi,  1883,  pp.  58-89,) 

Contains  descriptioiiB  of  Ziphiut  Gr^nilikii  nn<l  8eriinliii(  BairdU  uid  uotea 
upon  other  apeciea  of  mtuaoiKb,  also  valuable  coDtribiitions  to  oiuithology. 
TbCtb,  Fbbbebice  W, — On  the  bite  of  the  North  American  coral  snakes 
(genns  Elapt). 

(Amer.  Kat.,  xvii,  18B3,  pp.  tt6-3I.) 

That  tbe  bit«  of  tbe  Florldan  coral  Boakea,  El^p$/uMu*,  Is  poisonoos  la 
piOTen  bj  tbe  ATrnptoms  whiob  appeared  in  conseqaeiice  of  a  wonnd  in- 
dicted b;  one  of  tbese  aeipcnts.  Febrile  syoiptoniB  laeted  for  about  three 
days  and  were  followed  by  ulceration  in  the  bitten  finger.  The  pain  also  r»- 
tarned  from  time  to  time  nfler  the  normal  coodilion  of  health  had  been  le- 
ooveied.  From  other  apparently  authentic  oases  cited  it  appears  that  tbe 
bite  of  tbe  coral  snake  may  prove  fatal  to  children  and  possibly  even  to 
adults. 

Check  list  of  the  reserve  and  general  series  of  North  American 

tortoises. 

(Bnll.1I.8.Kat.Has.,  No.  24.  1883.  By  H.  C.  Yarrow,  M.  D.  Chelonian 
taxonomy  and  critical  preface  by  F.  W.  True.    pp.S6-38.) 

The  folk-lore  of  flowers. 

(Notea  and  Queries,  Stb  eer.,  vii,  1883,  p.  146.) 

The  date  of  the  advent  of  certain  species  of  flsbes  on  tbe  New  England 
coaat  ia  a»ociated  by  some  of  the  fisbennen  with  the  time  of  blooming  of 
different  flowers.  The  scnppaug,  for  example,  comes  when  the  dandelions 
begin  to  bloom,  and  the  striped  baas  when  the  high  blackberriea  are  In  bloa- 

Tbe  antedating  of  books. 

{Nation,  xxxvi,  ISfO,  p.  12.) 

Calls  attention  to  the  growing  practice  of  giving  books  pabliahed  near  tha 
cloae  of  tbe  year  tbe  date  of  the  succeediug  year. 

On  a  cinnamon  beai  fiom  FennsylTania. 

(Proc.  U.aNat.Mu8..V,18S3,pp.653-656.) 

Allarioaa  to  the  existence  of  a  distinct  species  of  American  bear  of  a  cin- 
namon  color  are  to  be  fonnd  in  tbe  Uteraturo  ot  the  pu«t  hnndred  years.  The 
opinion,  however,  that  specimens  of  that  color  are  simply  the  result  of  albi- 
mriam  in  the  common  black  bear,  Umu  antericanut,  seems  now  to  be  well 
•stablistaed,  except,  perhaps,  so  far  as  ooncerne  tbe  so-called  cinnamon  boar 
of  tbe  northwestern  region.  In  the  bear  obtained  in  Pennsylvania  is  repre- 
seated  a  condition  of  semi-albinoism  which  exlends  to  all  {larlB  of  the  body. 
Tbe  fur  is  of  a  clear,  golden  brown,  while  the  naked  portions  of  tbe  body 
and  the  eyes  are  also  brgwo,  bnt  duller. 

On  a  pair  of  abnormal  antlers  of  the  Virginia  deer, 

(Proo.  U.  S.  Nat.  Mua.,  vi,  1883,  p.  151, 1  fig.) 

The  q>ecifflen  in  question  represents  a  pair  of  antlers  iu  which  the  tynesol 
tbe  left  axis  are  normally  developed,  while  on  the  right  side  only  a  single, 
kmg  brow-tyne  is  present. 

Hovemeot  of  the  arms  in  walking, 

(8oiei.ce,l,1883.p.ll.)  DigilizedbyGoO^^IC 
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Trite,  Fkbdebiok  W. — Zipkivs  on  the  New  Jersey  ooaat. 
(SoioDoe,  II,  1883,  p.  540.) 

lu  1Mb  note  la  recorded  tbe  flrat  autlieDlicated  case  of  tbe  ocoiiireDCM  of  a 
speciea  of  ZiphiitM  on  the  eMt  cout  of  North  America. 

A  new  sperm  whale. 

(ScieDoe,  i,  1883,  p.  470.) 

The  Hoaeum  received  lu  Hity,  1883,  from  tbe  New  Jenu'.v  coast  >  apeoiiiien 
of  B  pygmy  nperm  nhale  {Sogia),  the  Unt  recorded  from  the  North  Atlantic. 
It' was  named  Eogia  Gvodti,  [The  anthor  is  at  present  of  the  opinion  Ihat 
hut  one  specioa  cf  thia  genua,  K,  branaepi,  exiata,  and  that  the  Hpecles  rcfiirrod 
lo  above  is  invalid.] 

The  Atlaotio  right  wbalea. 

(Scl.  and  Lit.  Ooisip,  I,  1883,  pp.  ;3-73.) 

Contains  a  brief  review  of  Dr.  Holder's  paper  niion  ISalana  cuarcUo^ 

Anatomy  of  the  .Xluioidea.    (Abstract.) 

(Soience,  I,  1683,  p.  24. 

A  monstrous  orang.    (Abstract.) 

(Science,  i,  183.1,  p.  24.) 

Direct  commnnication  between  the  mecUao  vaginal  cul-de-sae 

iukI  nro-genital  canal  in  marsupials  after  partnrition.    (Abstract.) 

(Boleuce,  i,  ie83,  p.  34.) 

Mammals  of  Northeastern  New  Tork.    (Abstract.) 

(Science,  I,  1883,  p.  24.) 

Distribution  of  the^nas  Maoroscelides.    (Abstract) 

(Science,  i,  188S,  p.  53.) 

Anatomical  and  external  characters  of  Zalophut  OiUespii.    (Ab- 
stract) 

(Science,  I,  1883,  p.  53.) 

Mammals  of  Essex  County,  England.    (Abstract.) 

(Soieaco,  i,  1883,  p.  G3.) 

Asymmetry  of  the  turbinated  bones  in  man.    (Abstract.) 

(Science,  1,1883,  p.  53.) 

Muscles  of  tbe  raccoon's  limbs.     (Abstract) 

(Soienoe,  I,  1»8.1,  p.  8i.) 

... Myology  of  Proteles.     (Abstract) 

(Science,  I,  1883,  p.  82.) 

Singing  mice.    (Abstract.) 

(Science,  1, 1883,  p.  83.) 

The  evolution  of  deer-antlers  and  atavism  in  the  hog-deer. 

(Abstract) 

(Science,!,  teS3.  p.  184.) 

Behavior  of  tbe  American  flying-sqairrel  in  conBDcment.   ( Al>> 

stract.) 

(Science,  1, 1883,  p.  ISL) 
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Tbus,  Fbedebioe  W.— Taxonomy  of  the  hoofod  qoadrnpeds.    {Ab- 
Btnct.) 

(8ei«iic«,i,1883,p.I8S.) 

On  Ealichterua  gryput.   (Abatraot.) 

(SeienM,  I,  lS83,p.204.}* 

The  arrangement  of  tbe  turbinal  bone  in  the  fi8si|>ed  carniv- 
ores.   (Abetract.) 

(8eiw)OB,i,iaS3,p.98B.) 

Haider's  glands  in  rodents.    (Abstraot.) 

(Selenoe,  1, 1883,  p.  289. ) 

The  color  of  horses.    (Abstract.) 

(SoifiDM,  1,11^83,  p.  289.} 

Tbe  baleen  wbaJea    (Abstract) 

(&oi«OM,i,1883,p.9ffiO 

The  domestic  animals  of  Camargne.    (Abstract.) 

(SoieDn,i.t883,p.317.) 

The  nature  of  elephants  milk.    (Abstract) 

(SdeDee.i,I883,p.317.) 

American  sireniaDS.    (Abstract) 

(8eieDoe,i,ie83,p.34e.) 

Duration  of  fecnndity  in  man.    (Abstract) 

(SehAM,  1,1883,  p.  346.) 

The  iutermedios  of  the  carpus  Id  man  and  other  mammals. 

(Abstract) 

(6ci«iioe.i,18S3,p.3ia) 

The  bottle-nose  whale.    (Abstract.) 

(Science,  1, 1883,  p.  565.) 

A  hybrid  between  the  gayal  and  zebn.    (Abstraot) 

(BofenM.  a,  1883,  p.  89.) 

Homolognes  of  the  parts  of  the  temporal  bone.    (Abstract) 

(SeieMw,  n*  1883.  p.  113.) 

Oolor-markings  of  mammals.    (Abstract.) 

(8ei«tiee,  n,  1883,  p.  144.    Qdu.  Jour.  Bayal  Micnie.  Soc.,  m,  1683,  p.  631.) 

Epiphyses  on  the  centra  of  the  Tertebree  of  the  mfuiatee.   Ab- 
stract) 

(Scdoioe,  u,  1883,  p.  S07. } 

The  Oa  intermediom  of  Ote  foot.    (Abstract.) 

(Sdenee,  □,  18S3,  p.  448. } 

The  species  of  hoes.    (Abstract) 

(Sdenoe,  u,  1883,  p.  548. ) 

Sezoal  variation  of  Bhytina.    (Abstraot.) 

(Mmm,  11,1883,  p.  6H.)  ^  , 
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Waxoott,  Charles  Doolittle. — Injoiy  saetained  b;  the  eje  of  a 
Trilobite  at  tbe  time  of  the  moaltiug  of  the  Bhell. 

(Amer.  Jonr.  Sol.,  Got,  1683,  toI.  xxn,  p.  302.)    Deaoription  ot  th«  injiuT 
.     received  by  tbe  e;e  of /II«nii*orawioaNJa'diiriiig  tbelifeof  Ibeuiltnftl.} 

New  species  of  fossils  from  the  TrentoD  group  of  New  Tort. 

(Pamphlet  in  Advonceof  35tb  Kept.  N.  T.  State  MuMnm.Nal.  Hi«t,  tMoed 

Oct.  15, 1S83,  8  pp.,  a  TO.,  1  pi.) 

OoB  new  fteons  of  crinoidea,  Utroerbnu,  and  tbe  following  speotes  are  de- 
Borlbed :  Mtroeri»Mt  typtu,  MtfveriitH*  eorroborttlH*,  OlyptoeHnMt  arguttu,  Glgp- 
looriMuT  ttibnodoiia,  loorinat  3V«iit<Hu>i«i*,  DtndTxtarinua  r«traetUlt,  CateeoeriKt 
BarrandU,  MelopUma  BilliiigH,  Btgriekia  Mia,  LeperdiUa  (/)  unwila. 

Catubrian  System  in  the  0iiit«d  States  and  Canada  {abstract). 

(BDlIetlD  Philosophical  Soc.,  Washington.     Bead  Not.  S4,  ISSI.    Tol.vi, 

p.  97.) 

Deflnea  the  formations  inclnded  within  the  CambriRn  syitem  on  atrati- 
graphic  evidence. 

Pre-Carboniferou8  strata  in  the  Grand  CaBon  of  the  Colorado, 

Arizooa. 

<Ainer.  Jour.  8ci.,  Doe.,  1883,  vol.  XXTi,  pp.  437-448  and  p.  484.) 
Deeoribea  the  Fotsdaiu  and  pre-Potsdam  horizons  of  tbe  Cambrian. 

Fresh.water   shells   from  the    Paleozoic  rocks  of  N'evada. 

Notes  and  figures  of. 

(Science,  Dec.  21,  1883,  vol.  ii,  No.  46,  p.  809.) 

One  genos,  Zaptfchins,  and  tbe  following  species  are  mentioned  and  iUoa- 
trated  by  oatlino  Uguree :  ZsptjruMii*  Carbonaria,  n.  g.,  n.  ap.,  Phyitt  prUra, 
n.  ep.,  Ampullaria  PowtlU,  n.  ip. 

Ward,  Lkbteb  F.— Captain  C.  E.  Button  on  the  Hawaiians. 

(Science,  Februarj-  9,  lfl83,  i,  pp.  »-lO.) 

Report  of  an  oralcoinmamoation  made  by  Captain  Datton  before  tbe  Anthro- 
pological Society  of  Washington,  Jannary  2,  1883,  on  tbe  above  mbjeot,  ftom 
notes  taken  down  and  written  ont. 

Plant  life,  paat  and  present. 

(Science,  May  4, 18(^3,1,  pp.  358-359.) 

Abstrsctof  alectare delivered  at  the  Xational  MnMom  Febniary24,  1883. 
Oivestbesystemof  botanical  classification  proposed  in  tbe  lecture,  and  a  table 
showing  tbe  nnmlier  of  species  of  fossil  plants  belonging  to  each  of  the  priu- 
oipal  groups  for  tbe  several  geological  horizons,  as  also  tbe  nnmber  of  living 
plants  of  each  group  known  or  estimated, 

Dynamic  sociology,  or  applied  social  science,  as  based  npon 

statical  sociology  and  the  less  complex  sciences. 

Two  TOlomeB,  19mo.  Vol  t,  zx  -4-  706  pp.,  vol.  ii,  vii-t-  690  pp.  New  Tork, 
D.  AppIeton&Co.,  188:)  (published  JiiDe2). 

The  priDcipal  aim  of  this  work  is  to  point  ont  the  superiority  of  the  method 
of  Intelligent  design  over  that  of  HpOQlaneons  self-adjnstment  ia  the  attaia- 
mentof  tbe  objects  of  desire  and  of  social  advancement.  It  is  a  plea  for  the 
legitimacy  of  intelligent  action  on  the  part  of  society  in  securing  its  own  in- 
tnosts  and  advantage  as  ag^net  the  philosophy  of  inaction  wbiob,  in  leoog- 
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ttiiinjE  tbti  great  BecaIsTeff(^ctsof  Don-intellectnallzeil  activities,  neglects  the 
fiielor  of  mind  which  eDt«rtHl  into  the  prohlem  at  a  certain  point,  and  which 
taida  to  diaconra^  the  ezercise  of  the  legitimate  power  that  mind  ia  capable 
ofexntlng  for  thegenenl  good.  The  work  ia  ao  argument  against  the  Mtur 
/•irtdootrine and  in aapportofageneral policy  of  regolatioo  applied  to  so- 
cial operationaacoordiDg  to  the  same  principles  ns  those  on  which  physical 
phenomen»  are  regnlnted  b;  the  inventive  geulus  of  man. 

Waas,  Lester  F. — Marsh  and  aquatic  plants  of  the  Nortbern  United 
States,  maoy  of  which  arc  suitable  for  carp  ponds. 
Bulletin  U.  S.  Fish  Com.,  in,  Sept.  0.  I8H3,  pp.  357-1265.) 
The  geographical  raoge  of  the  apeeles  Is  K'vod,  and  .those  specially  deaig- 
Dstod  that  are  found  in  the  District  of  Colombia  and  Ticialty  of  Waabing- 

On  the  position  of  the  GamopetaltB. 

(PfDceediuga  of  the  American  Association  for  the  Advanoemeut  of  Scienoe, 
MoDtreal,  ltS2  [Salem,  1883],  vol.  xxxi,  pp.  460-462). 

Abatmct  of  a  paper  rend  before  the  biological  aectinn,  designed  to  show 
that  the  Gamopelalm  are  the  mo«t  highly  developed  type  of  Dicotyledons, 
were  laical  developed,  and  ahonld  occupy  the  highest  plaCe  in  the  syaiemntic 


The  organic  componnds  in  their  relations  to  life. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
Moatiesl,  ItSI  [Salem,  1B83],  vol.  xzxi,  pp.  493-494.) 

Abstract.  This  paper  was  published  in  foil  in  the  American  Natoraliat, 
Dee.  1682,  zvi,  pp.  966-979,  and  its  title  appean  in  the  report  of  the  nsdst- 
aot  aiiector  of  Ihe  National  Mnaeam  for  1882,  pp.  67-66. 

Classification  of  organisms. 

(Pioceedinga  of  the  Araerican  Associntion  for  the  Advancement  of  Science, 
Uontieol,  1882  [Salem,  188:1],  vol.  xxxi,  pp.  493-494.) 

AbetnMt  of  a  paper  read  before  the  biological  section.  Organisms  are 
claisiAed  according  to  their  ability  to  appropriate  nutriment  from  Inorganic 
or  only  from  other  organio  bodies.  The  paper  wna  read  from  proof  sheets  of 
chapter  IT  of"  Dynamic  Socio]ogy,"(Tol.  i,  pp.  347-355,)  then  paaaing  through 
the  press. 

Beport  to  the  Director  of  the  United  States  Geological  Survey 

on  the  operations  of  the  division  of  paleobotany  daring  the  flKcal 
year  1882-'83. 

(Fourth  Annual  Report  of  the  U.S.  Geological  Survey  (Beport  of  the  Secre- 
tary of  the  Interior,  vol.  in),  pp.  60-Sl.  Washingt«n,  Government  Printing 
Office,  I»83.) 

Scientiflc  notes  commuDicated  to  Science : 

1.  On  the  preliminary  study  of  a  collection  of  fossil  plants  from 
the  Lower  Yellowetoae. 

(Science,  June  15,  ISeS,  I,  p.S&9.) 

2.  On  Gray  and  Trumbull's  review  of  De  Candolle'a  "  Origine  des 
pbuites  caltivdes." 

(Science, -Jane  39, 1863,  I,  p. 616.) 
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Ward,  Lbsteb  P. — Oontinaed. 

3.  On  a  coUectioD  of  foHsil  plants  from  the  Fort  Cnion  gronp 
made  by  tbe  writer  during  the  months  of  Jnly  and  AagoBt,  1863, 
in  the  Yellowstone  and  Missouri  Valleys. 

(Science,  OctoLer  IS,  1883, ii,  p. 517.) 

4.  On  the  descent  of  the  Missouri  River  IVom  Fort  Benton,  Hont., 
to  Bismarck,  Dak.,  in  an  open  boat  by  a  geologi<:al  party  of  which 
the  writer  was  a  member,  made  in  Angnst  and  September,  1883. 

(Soieaw,  October  12, 1883,  ii,  pp.  SIT-Slfi. ) 

Bemarks  before  tbe  Anthropological  Society  at  its  flfty-eigbth 

meeting,  held  November  7, 1882,  apon  the  addrefts  of  Dr.  J.  C.  Well- 
ing, vice-president  of  the  Section  of  Sociology,  on  the  "  Taming- 
point  of  modem  sociological  science." 

(Transact ions  of  the  Anthropological  Society  of  Waehington,  ii,  pfi.  31-33, 
WaahingtoD,  1B83.) 

CriticiHin  of  the  views  of  HeMTS.  Herbert  Speoeer,  W.  ILOreg,  Mid  othen 
nbo  oppose  all  hamanitarian  enterprisea,  oa  the  ground  Uiat  they  are  ood- 
tr»ry  to  tbe  law  of  the  anrrival  of  the  Qtleat,  and  that  they  tend  to  prodooo 
BocikI  degeneracy.  It  teas  held  that  all  diatiuctiTely  bnman  Kctivity  is  op- 
posed to  the  natural  method  of  development,  aod  is  far  more  effective. 

The  department  of  fossil  plants  in  the  T7.  S.  National  Mnseom, 

1882. 

(Beport  of  Agsiatant  Director  U.S.  Nat.  Hub.  for  ISfK,  (1683).    SmithMniMi 
Eeport  for  1882  (1884)  pp.  150-151, 183-186.) 
Wbitb,  C.  a. — Glacial  drift  in  the  Upper  Mia8onri..BiveT  region. 

(AmeticaDjoarnal  of  Science,  Harcb,1883,  vol.  XZV,p.SOe.) 

On  the  Macrocheilus  of  Phillips,  Flectostylus  of  Conrad,  and 

SoleoiscQS  of  Meek  and  Worthen. 

(ProcMdingi  U.  S.  Natiooal  MnMnm,ie83,voLvi,p.ie4.> 

Progress  of  Invertebrate  Palieontolog;  in  tbe  United  Statea 

for  the  year  1882. 

(Araericao  Natnralist,  Jaae,  1883,  vol.  xvu,  p.  5M.) 
— . Burning  of  Lignite  in  gitu, 

(American  Joiirnalof  Science,  Jnlf,  1883,  vol.  xxvi, No.  I51,p.24.) 

— - —    Commingling  of  Ancient  Faunal  and  Modem  FlonU  Types  io 
tbe  Laramie  Group. 

(American  Jonmal  nf  ScienceiAngast,  1883,  voLxxvi,p.  ISO.) 

Existence  of  a  depoeitin  Northeastern  Montana  and  Northwest- 
ern Dakota  that  is  possibly  equivalent  with  tbe  Green  Aiver  Oroaps. 

(American  Journal  of  Science,  June,  1883,  vol.  xxv,  p.  411.) 

The  Department  of  Fossil  Invertebrates  in  the  U.  S.  National 

Musenm  in  1882. 

(Beport  Aaiit.  Director  U.  S.Nat.Maseam  for  1882.  Beport  Smithauuifta 
iDBtitnte  for  1882  (1884),  pp.  149-150,186,  aSl-SSit.} 
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WiKaLOW,  Fkanoib. — Great  International  Fisheries  Eshibitaon.  Lon< 
doD,  1S83.  (Section  D.)  Gatalo^e  of  the  economic  mollnsca  and 
the  apparatos  and  appliances  as^  in  their  capture  and  preparation 
for  market  tehibited  by  the  United  States  If ational  Maseam.  8vo. 
pamphlet,  86  pages.  Washington :  Government  Printing  Office. 
1883. 

Yakbow,  H.  G. — Bntletin  of  the  United  States  Katioual  Museum,  Ko. 
.    24.    Check  List  of  North  American  BepUlia  and  Batrachia,  with 
catalogoe  of  apecimeos  in  C  S.  National  Mnaeum,  by  H.  O.  Yar- 
row, H.  D.,  Honorary  Carator,  Department  of  Reptiles.    Wash- 
ington :  GoTcmment  Printing  Office.     1883.    8vo.    pp.  i-r,  1-249. 

Accessions  to  the  Department  of  Reptiles  in  the  U.  8.  National 

Maseam,  1882. 

(Report  Ant.  UirtctOT  U.  S.  Nat  Una.  for  IbSi  (1693),  pp.  86-67;  Report 
SmiUwoDiBii  Insmution  for  19SZ  (18H4),  pp.  S04-S05.) 

Teatks,  William  S. — Accessions  to  the  Department  of  Minerals,  tj. 
a.  N.  M.,  1882. 

(Report  A«t.  Director  U.  S.  Nat.  Mas.  for  1882  (1833),  pp.  104-105;  Rep. 
SmitbsoDiui  InstitntioD  for  1663  (1884),  pp.  232-233.) 


III.— PAPERS  BY  INVEBTI0AT0R8  NOT  OFFICERS  OF  THE  HUBEUH. 

[ANONTMons]. — Microscopical  objects  at  the  Fisheries  Exhibition. 
(Am.  Montljjy  Micro.  Jonrn.,  it,  No. 7, pp.  138, 139,  JdI;,  1883.) 
DeMcriben  briefly  a,  collection  of  American  firesh-water  spoogea,  prepared  by 
Mr.  Edward  Potts,  of  Philadelphia,  aod  exhibited  at  the  Loudon  Fiehoriea 
Exhibition  by  the  National  MoHnm. 
Bblding,  L. — Catalogue  of  a  collection  of  Birds  made  at  various  points 
along  the  western  coast  of  Lover  California,  north  of  Cape  Saint 
Eugenia.    (Edited  by  B.  Bidgway.) 

(Proe.  U.  6.  Nat.  Mdb.,  vol.  v,  pp.  537-632.) 

Catalogue  of  a  collection  of  Birds  made  near  the  southern  ex- 
tremity of  Lower  California.    (Edited  by  B.  Bidgway.) 

(Proc  U.  8.  Kat  Mo*,  toI.  V,  pp.  532-65a) 

List  of  Birds  fonnd  at  Qnaymas,  Sonora,  in  December,  1882, 

and  April,  1883. 

(Proe.  V.  S.  Nat.  Mob.,  toI.  vi,  pp.  343-344.) 

Second  catalogue  of  a  collection  of  Birds  made  near  the  sonth- 

em  extremity  of  Lower  California.    (Edited  by  B.  Bidgway.) 

(Proc.  U.  S.  Nat.  Moa.,  vol.  ti,  pp.  344-352.) 
Bbkwsteb,  William.— On  a  collection  of  Birds  made  by  Mr.  F.  Ste- 
phens in  Arizona.    (Concluded  from  vol.  vn,  p.  212.) 
(BnlL  Nntt.  Orn.  ClDb,  vol.  TUi,  Jan.,  1883,  pp.  21-36.) 
Baaed  in  part  npon  "material  in  the  National  Mnaenm";  tee  nnder  CWH- 
I,  p.  34. 
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Bbewstbb,  WnxiAM. — Od  ao  appaieotiy  N^ew  Gnll  fh>m  Eastern  North 
America. 

(BnU.  Nntt.  Orn.  Club,  vol.  vni,  Oct.,  1883,  pp.  214-ai».> 
Larut  kumliaii,  Breweter,  the  type  belns  No.  76025,  U.  S.  National  HnMam, 
from  Camtterluid  Sonnil. 

Bush,  Kathabine  J Catalo^e  of  MoUasca  and   EcbiDodermata 

dredged  on  tbe  coast  of  Labrador  by  the  expedition  under  the 
direction  of  Mr.  W.  A.  Steams,  in  1S82. 

(Proo.  U.  8.  N»tioD«l  Mnsemin,  1883,  vol.  vi,  pp.  236-247.  pi.  B.) 
Ennmente^  ieTeoty-oine  «peoie«  of  Hollaacft  aod  flfWen  spc«i«fl  of  Ecbi- 
nodennat*,  kod  gires  •  list  of  the  Rpeoiea  previoDsly  obtkloed  in  the  Mme  r»- 
gioD  by  Prof.  A.  S.  Packard,  Jr.,  and  not  foand  by  Ui.  Steun*.  Of  the  Eolu- 
aodermata,  thiee  epecies  belong  to  tbe  Holotluirida,  two  to  tbe  EeUnoUett,  five 
to  the  AittroUea,  uid  fire  to  the  OpJuuroiiea.  Brief  DOtea  are  givan  oo  Um 
looalitiea  of  oocmreiioe,  depths,  &*>■  The  colleotionB  of  Mr.  St«nnie  now  be- 
long to  the  National  MuMum. 
OoDBB,  Elliott. — Xote  on  "  Passercnlns  caboti." 

(Ball.  Nutt.  Om.  Clnb,  Jan.,  1883,  vol.  VItt,  p.  58.) 

Baaed  npon  " HpeoimeD  No.  62373;  Has.  8n]itbs.Iuat.,  from  Nabant,  MoM." 

JSote  on  tbe  Mississippi  Kite. 

(Bull.  Nntt.  Om.  Clnb,  Jan.,  1883,  vol.  Vin,  p.  61.) 

Seferrlng  to  apecinien  No.  89570,  IT.  S.  Nat.  Mom.,  trota  Blaffton,  Sonlh  Cmr- 

OiLL,  Theodobe. — On  tbe  family  Centropomids. 

(Proo.  U.a.N»t.Mna.,vol.vi,  Feb.  28, 1883,  pp. 484-485,  plate  xi.) 

Nomenctatnre  of  the  Xipbiida. 

(Proc  U.  8.  Nat.  Hns.,  Ti,  Peb.  38,  1883,  pp.  48&-48£) 

On  tbe  family  and  subfamilies  of  CarangidBB. 

(Proc.  U.  8.  Nat.  Mur.,  vi.  Feb.  28, 1883,  pp.  487-493.) 

Note  on  the  Leptocardians. 

(Proo.  U.  8.  Nat.  Mub.,  vi,  Hareh  21. 1883,  pp.  515-5S0.) 

Note  on  the  Petromyzontids. 

(Proc.  U.  S.  Nat.  Mnn..  vi,  March  21,  1883,  pp.  681-S3S.} 

Supplementary  note  on  the  Pediculati. 

<Proc.  U,  8.  Nat.  Has.,  vi,  March  21,  1883,  pp.&57-&!ia) 

Note  on  the  Pomatomidte. 

(Proc.  U.  8.  Nat.  Mm.,  vi,  March  21, 1883.  p.  tOT.) 
'■ —    Note  on  tbe  Affinities  of  the  Ephippioids. 

{Proo.  U.  8.  Nat.  Muh.,  vi,  March  S3, 1883,  pp.  657-560.) 

• On  tbe  relations  of  tbe  family  Lobotidee. 

<Proc.  U.  6.  Nat.  Hna.  Vt,  March  23,  18r..  pp.  560-061.) 

Note  on  the  relationship  of  the  Ecbeneidids. 

(Proc.  U.  S.  Nat.  Hub.,  vi,  March  23,  1883.  pp.  661-566,  pi.  xU.) 
— —    Note  00  the  genus  Spams. 

(Proo.  U.  B.  Nat.  Hob.,  vi,  Harch  23, 1883,  pp.  566-567.) 
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Gill,  Theodore — On  the  proper  Dame  of  the  BIneflsb. 

(Pioo.  U.  8.  Nat.  Mob.,  March 23,  1883,  Tol.  VI,  pp.  567-570.) 

— ; Diagnoeis  of  new  genera  and  species  of  deep-sen  QBh-liko  ver- 

telirates. 

(PnM.  U. S. NA. Mas.,  Nov. ST,  1883,  vol.  VI,  pp, 353-960.) 

Gill,  Theodobe,  and  John  A,  Btdeb.— Diagnoses  of  new  genera  of 
Nemicbtbjoid  eels. 

(Proc.  U.S.NatMufi.,  Nov.  27,  I883,to1.ti,  pp.SCO-362.] 

On  the  anatomy  and  relations  of  the  Enrypbaryngidte. 

{Proc.U.S.Nat.Mn8..Nov.27,  D«.13. 1883, vol. Vi.pp.262-273.) 

Haboeb,  Obcab. — Reports  on  Besnlts  of  Dredgings,  nnder  the  auper- 
vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 
dnriog  the  summer  of  1880,  by  the  U.  S.,Coast  Surrey  steamer 
Blake,  Commander  J.  B.  Bartlett,  U.  S.  N.,  commanding,  (xxiii.) 
Beport  on  the  Isopoda,  by  Oscar  Harger. 

cBnll.  Mds.  Comp.  Zool.  of  Huvanl  College,  xi,  No.  4,  September,  1883,  pp. 
91-10*.  pL  i-iv.) 

Ennmeratca  9  specieB,  of  wbich  nearly  all  are  described  at  some  leoglb,  as 

OiroEa>a9uipMBale&  Westwood,  pi.  1,  flgB.S-2d;p1.  ii,  Bgs.  l-l(i,p.91. 

droUm  impnna,  sp.  dot.,  pi.  I,  Urb.  3-3d;  pi.  ii,  figs.  3-3«,  p.  03. 

MfaftOTA  Rroyer  (not  descr.),  p.  95. 

t,Xga  WMAi  Scbiodte  Sl  Meiuert  (not  dC8cr.),p.  9S. 

Sga  teeba  Sohiodte  &  Heinert,  pi.  3,  fig.  I,  p.  96. 

jBchalaofntaia,  gp.  nov.,pl.  iii.,  figB.  3-2a;  pi.  iv.flg.  l,p.  97. 

JEoeiMta  OMtricaua  Schiodte  &,  Meinert,  pi.  iU,  flgs.  3-30,  4 ;  pi.  Iv,  flga. 
&-2<i,  p.  9H. 

So^mtia,  sp.  (not  deacr.),  p.  99. 

SftKomi  frnfeUx  Harger,  pi.  iii,  figs.  &-5a ;  pi.  Iv.  figs.  3-3%,  p.  100. 
Tbne  of  tbaae  Bpeciea  are  also  recorded  from  tbe  collections  of  tbe  U.  S. 
Fisb  CommisBioii— Cirolana  imprrnn,  Aocint'a  Americana,  and  ^osaat  Im/eMc, 
Thb  plates  are  photo-lithograpbii,  from  drawings  by  J.  H.  Emerton. 

BuBRBCHT,  A.  A.  W. — En  verwaarloosd  Volltsbelang. 

CDe  Geds,  Utrecht  No.  7, 1883.) 

Fish  cnltnre  as  seen  at  the  London  Exhibition,  with  special 

references  to  its  history,  apparatus,  and  tbe  methods  nsed  in  the 
United  States. 

(Bnll.  U.  8.  Fish  CoinmiMlon,  ni,  pp.  337,348. 

A  descriptioD  of  tbe  Anierlcan  eectloD  of  tbe  Fishery  Exhibition  and  its 
teaehingB.    A  tranalation  of  tbe  above. 

JoBDAM,  DAVID  S.,  and  Cbables  H.  Oilbebt.— On  certain  neglected 
generic  names  of  Lac^pMe. 

(Prac  U.  S.  Nat.  Hub.,  March  23, 1883,  v,  pp.  570-573.) 

On  the  synonymy  of  the  genns  Bothua,  Baflnesqne. 

(Proo.  U.  S.  Nat.  Hub.,  V,  pp.  ^76-&77. ) 
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Jordan,  David  8.,  and  Chablbs  H.  Gujibbt. — Deeoriptioii  of  a  neir 
Bpeeieaof  Artediua  {Artediiu/Bneitralu}  &om  Paget  Sound, 

{Proo.  U.  8.  K»t  MiM.,  April  19,  1863,  V,  pp.  577-679. ) 

DescriptioQ  of  a  new  species  (>f  Urolaphvt  (Urolophva  atteria*) 

from  Uazatlan  and  Panama. 

(Proo.  U.  S.  Nat  Mna.,  April  19, 1683,  v,  pp.67d-5IW.) 

Notes  on  a  collection  of  flshes  from  Gharlestoii,  S.  Carolina, 

with  description  of  three  new  species. 

(Proo.U.S.N>t.Hiu.,Ma;  12, 1883, V,  pp.  eei-61!0,  April  19.) 

1S3  apeoiM  are  ennmerated,  90  aot  befon  known  Dorth  of  Ke;  W«st.    (••Aiai 

maa)MnM,n.s.,p.611;  OoMMlkataMiiiM.n.  ft.,p.  618;  PritHOl^ tarrUor.  u. »., 

p.  618. 

List  of  fishes  now  in  the  museum  of  Yale  College,  collected  by 

Prof.  Frank  H.  Bradley,  at  Panama,  with  description  of  three  new 
species. 

(Proo.  U.  S.  Nat.  Moa.,  Hay  13, 1683,  v,  pp.620-63S.) 

96  apeciM  an  mentloDed,  IB  new  to  Panama.  A  aet  at  the  dapUcatca  i» 
in  the  National  Haaenm:  Sidtr*  Vtrrillii  n.B.,  p.GS3i  EmMtmaria,  n.  g.,  \t. 
037;  Emblemana  iilnpw,  n.s.,p.627;  Doeljrlmapjni*,  n.B.(l),  p.6S8;  Jrolhrom 
tretUMM,  a.  a.,  p.  631. 

Description  of  two  new  species  of  fishes  {MyropktM  vafer  iiud 

CMoroaoombrua  orqueta)  from  Panama. 

(Pio«.  U.S.Nat.Hn8.,HarlS,m»3,  v,pp.64&-647.} 

MgropkU  cq/'sr,n.a.,Panama,p.64S;  CUorotomtfrrtM  orquel*,  n.  a.,  PauatuA 
p.646! 

Description  of  a  new  eel  (Sidera  caatanea)  from  Haeathtn. 

(Proc.  U.8.Nat.MnB.,  Mayl2,  1883,  v,  pp. 647.6*6.) 
Sid»rtt  «a«faiua,  n.e.,HBZ&tlan,  p.  647. 

On  the  nomenclatore  of  the  genns  OphicMiyt. 

(Proo.  U.  S.  Nat.  Moa.,  May  12,  1883,  v,  pp.  648-661.) 
17  apeelea  are  ennmeiatad. 

Kotes  OD  the  nomenclature  of  certain  North  American  fishes. 

(Proo.  U.  a  Nat.  Maa.,  vol.  VI,  pp.  110,  111,  July  27,  1683.) 

Descriptiou  of  two  new  species  of  fishes  {Aprion  ariommw  and 

Ophidivm  beani}  from  Pensacola,  Florida. 

(Proo.  U.S.  Nat. Man.,  Sept.  SO,  1883,  vol.  Vi,pp.l4S-144.) 

A  review  of  the  American  Oarangina. 

(Proo.  U.  8.  Nat.  Mns.,  Oct.  5,  1883,  vol.  vt,  pp.  188-207.) 

Note  on  the  genera  of  Petromyzontida. 

(Proo.  U.  S.  Nat.  Una.,  Oct  &,  1883,  t«).  vi,  p.  308.) 

Description  of  a  new  Murwnoid  eel  {IXdera  eMevattat)  firom  the 

Galapagos  Islands. 

(Proo.  U.  8.  Nat.  Mu^,  Oo'-  6, 1683,  vol.  Ti,  pp.  208-810.) 
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JoBDAiT,  Datid  S.,  and  Chables  H.  Gilbert. — Description  of  a  new 
Rpeoies  of  ^inobatia  (Rkinohatua  glaucottiffma)  from  Mazatlan, 
Mexico. 

(PiDC  U.  8.  N»t.  Mm.,  Oct.  5,  1883,  vol.  yi,  pp.  BI0-3I1.) 

Jordan,  Datid  S.,  and  Joseph  Swain.— List  of  fishes  collected  in  the 
Clear  Fork  of  the  Cumberland,  Whiteley  Coanty,  Keotncky,  with 
descriptioD  of  three  new  species. 

(Proe.  U.  8.  Nat.  Mob.,  Nov.  97,  1P83,  vol.  vi.  pp.  -248-251.) 
JoDY,  PiBBBK  Louis.~-Oniitbo1ogical  notes  on  collectioos  made  in 
Japan  from  Jane  to  December,  1882. 

{Proo.  U.  8.  Nat.  Mas.,  vol.  vi.  pp.  273-318.) 

Ad  importaot  aDootBted  list  of  100  specie^  nearly  all  repreaentod  b;  nu- 
merooB  speoimens  now  in  the  National  Mtiaeuoi  coUectiDn. 

Luce,  Tbohas  B. — Occurreoce  of  Balutea  capriacut,  Gmelin  (Leather- 
jacket  or  File-fish),  at  New  Bedford,  Mass. 

(BnU.  U.S.riBli.CoiD.,vol.iii.D«i.7,ire3,  p.J69.) 

Lawrehoe,  Gboege  If.  (New  York  City.) — Characters  of  »  new  epe- 
ciea  of  pigeon  of  the  genus  Engyptila,  from  the  island  of  Grenada, 
Wert  Indies.  The  Auk,  vjl.  i.  April,  1884,  pp.  180, 181.  (.B.  uellsif 
Iawt.,  type  in  U.  8.  National  Museum  collectiou.) 

LiNDEHKOHL,  C— Notes  On  the  model  of  the  Gulf  of  Maine,  con- 
stnict«d  for  the  United  States  Fish  Commission. 

(Ball.  U.e.Fi8h  Com.,  Ill,  pp.  449-454.) 

Lowell,  James  Bussell. — Success  of  the  United  States  Exhibit  at 
the  London  International  Fisheries  Exhibition.    (Dispatch  No.  55 
to  Hon.  Frederick  T.  Freliughuysen,  Secretary  of  State.) 
(Boll.  U.8.Fieh  Com.,  iii,  pp.  447-8.) 

>'EWBZBBT,  John  S. — Brief  descriptions  of  fossil  plants,  chiefly  ter- 
tiary, &x>ni  Western  Nortb  America. 

(Proe.  U.  8.  Nat.  Mdb.,  Feb.  28, 18>B,  v,  pp.  50a-574.) 

58  new  ipeeies  are  described,  chiofl;  from  tbe  collection  of  Dr.  P.  V.  Itny' 
den. 
ScTTDiG,  C.  C^On  a  collectiou  of  birds  from  the  Hacienda   "  La 
Palma,"  Galf  of  Nieoya,  Costa  Bica. 

(Proe.  U.  a. Nat.  Mna.,  1883,  v,  pp.  382-395.) 
CoDtwns  Also  a  few  notes  on  tba  mammals  of  Ibat  refcion. 
Ste,  WiLLARD,  jr. — Ei'la  (Anguilla  rostrata)  in  New  Bedford  water- 
•     pipes.    Mackerel  abundant  in  Amberst  Biver. 

(Bnll.  U.  8. F.  C  vol. ii,  1883,  Miir. 21, 1883,p. 272.) 
Btseb,  John  A. — On  tbe  thread-bearing  eggs  of  the  silversides  (jlfen- 
idia). 

( Bull.  U.  8.  Fish  Com. ,  lu,  pp.  193-196. ) 

Preliminary  notice  of  the  development  and  breeding  habits  of 

tbe  PotODiac  Catflab,  Amiurut  albidut  (Le  Sueur)  Gill. 

^BiiU.U.8.FiBUCom.,iii,pp.226-230.)  |.    .,,^.| ,   Cci(>n[e 
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Kydee,  Jobn  a.— Eearing  oysters  from  artiflciallj-fertilized  eggs, 
together  with  notes  on  pond  cultare,  &c. 
(BqH. U. 8.  ViMh  Com.. m, pp. 3bI-S94.) 

Keport  on  the  abaormal  appearance  of  some  shad  eggs  ftom  a 

fish  kept  in  confinemeot  at  Havre  de  Grace,  Md. 

(BuU.  U.  &  Fiali  Com.,  m,  p.  440.) 

EearJDg  oysters  from  arCiflcially  impregnated  eggs. 

(S«ienoe,  u,  pp.  Ii0-(S.) 

The  law  of  nuclear  displacement  and  its  signifloance  in  em- 
bryology. 

(Science,  I,  pp.275-27T,  with  out.) 

Developmeat  of  the  membrane  bones  of  the  sknll  of  the  pike. 

(Science,  I,  p.  513.) 

The  protozoan  parasites  of  the  oyster. 

(Scieuce,!,  p.567.) 

Oyster  culture  in  Holland. 

(Scienoe,  u,  p.  79.) 

Bearing  oysters  from  artificially  fertilized  eggs  at  Stookton,Hd. 

Science,  U,  pp. 463-464.) 

— —    Primitive  visual  organs. 
(Science,  ti.  pp. 39-40.) 

(See,  aJso,  under  Gill  and  Byder,  in  Port  ii.) 
Saundebs,  Howard. — On  the  birds  exhibited  in  the  latemaMonal 
Fisheries  Exhibition. 

(Thelbis,  fifth  series,  Oct.,  1SS3,  vo1.it,  pp.  346-352.) 
Cont&ina  a  very  favorable  notice  of  the  U.  6.  Mational  Uusenm  exhibit  of 
Norih  American  aqoatic  and  flsh-oatiDgbirdSjOnpp.SSO.STil. 

ScLATEB,  P.  L. — Review  of  the  Bi)ecie8  of  the  family  Icteridte.    Pnrt 
i,  Cassicinie. 

(ThelbiB,  fifth  aeries,  April,  18tl3,  vol.  iv,  pp.  145-163,  pl&Ti,vii.) 
l<^quent  refereoce  to  National  Mnseum  specimens. 

A  review  of  the  species  of  the  family  Icteridte.    Part  ii,  Icte- 

riute. 

(The  Ibis,  fifth  series,  JoIr,1883,vol.IV,pp.  352-374,  pi.  xi.) 
Contains  frequent  nieotion  of  National  Hnsenm  specimens,  loaned  for  «saia- 
i  nation. 

Smith,  Rosa. — On  tbe  life  coloration  of  the  young  of  PomaoeHtrtu 
rubiounditg.  • 

(Proo.  U.  8.  Nat.  Huh.,  Hay  23,  1883,  v,  pp.  e^'l-mi.) 

Specimen  trota  La  Julloe,  near  San  Diego,  CaL 
— The  life  colors  of  Cremnobatea  integripinnis, 

(Proc.  IT.  S.  Nat.  Mns. ,  Oct.  5, 1883,  vul.  vi,  1883,  pp.  916-317. ) 

Kote  ou  the  occurrence  of  Oasterosteua  mlliamtoni,  Qrd.,  in  an 

artesian  well  at  Snn  Rcruai'dino,  CiU.  * 

(PrcK).U.8,Kat,Mua.,Oct.5,ie83,  vol.vi,1883,p.2I7.)   (  ~,-,f.,olp 
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Smith,  UOSA. — Notes  on  the  flsbesofTodos  Santos  Bay,Lower  California. 

(Pfoc  U.  8.  Nut.  Uns.,  Oct.  85, 1883,  vol.  vi,  1883,  pp.  232-236.) 
SmTH,  SiDNST  1. — Preliminary  report  on  the  Bracbynm  and  Anomnra 
dredged  in  deep  water  off  the  sonth  coast  of  Kew  Gugland  by  the 
U.  8.  Fish  Commission  in  18S0, 1S81,  and  1832. 

(Pioc  U. S. National  Mnmuni,  vol.  vi,  1883. pp.  1-57, pll.  i~vj.) 
This  report  includes  "  all  tbe  apeciet  of  Bracbyura  and  Anoiuura  obtaiaed 
off  llatiba'aViDeyard,  at  depths  greater  than  GOfatboms.  •  ■  •  The  lout 
•Mwm'a  dredgiog  off  Martha's  Vineyard  reveals  the  total,  or  nlniost  total, 
diaappearance  of  several  of  the  larger  specioa  of  cmatacea,  which  were 
exoeedingly  abandaot  in  tbe  same  region  in  1880  and  1881."  TluTty-onD 
species  ars  included  in  tbe  report,  and  of  these  seven  are  new.  Three  neir 
genera  are  also  described.  Very  full  notes,  with  complete  lists  of  the  locali- 
ties, inclnding  depths,  nature  of  the  bottom,  dates  when  collected,  number 
of  specimens  obtained,  Ac,  aregiven  under  each  species.  Tabli'S  of  measure- 
ments of  many  species  are  also  given.  Tbe  new  genera  described  are:  Sjfm- 
frngnrvt  (p. 37],  EuMunida  (p.  44),  and  A»<iplotiot)it  (p.  50).  The  new  speoies 
described,  are  aa  follows : 

ilraoAyara.—Jmalhia  Tannfri,  p.  4j  Coffodw  mbiuliu,  p.  5;  Cjrmopolia  jrro- 

eiru,p.20. 
Anomo<tTtt.—S!f»ipagitriu  pictat  (pi. 5,  figs.  3,  2a;  pi.  6,  Firs.  5-6),  p.  37; 
ifaaufa  valiia  <pl.1),p.42;  fumHniifa  yicta  (pi.  2,  flg.  2;  pi.  3,  flgs. 
&-10;  pi.  4,  figs.  l-3a),  p.  44;   ^noplonofH*  potitm  (pi.  i,  Bg.  1;   pi.  3, 
ligB.l-6a),p.50. 

—  List  of  the  Crustacea  dredged  on  tbo  coast  of  Labrador  by  tbe 
ezpeditioD  under  the  direction  of  W.  A.  Stearns,  in  I8S2. 

(Prac.  n.  8.  National  Museam,  1883,  vol.  vi,  pp.218-t»2.) 
Enameratea  3fi  species  distrfbated  among  tbe  fotlowiug  groups:  Broebynra, 
3  speciea;  Anomora,  2  species;  Mocruro,  11  spedes;  Schizopoda,  1  species; 
Cnmaoea,  1  species;  Ampbipoda,  16  species;  Isnpoda,  2  species;  Copepoda, 
Ispecies;  Ciiripediail  species;  Rbizocephnla,  1  species.  Full  notes  are  given 
OQ  the  localities  of  occnrre nee,  depth,  chaructvr  of  bottom,  cliarncterof  epoei- 
n>enB,4w:.,snd  also,  in  some  cases,  on  the  sixusof  specimens.  This  col lectiou 
woa  made  by  W.  A.  Steams,  of  Amberal,  Haas.,  and  a  party  of  students  from 
Tale  College.  Tbe  specimens  belonging  to  Mr.  Steams  were  turned  over  to 
tbe  Mstional  MnMom,  and  those  belonging  to  the  remainder  of  tbe  party  to 
the  Mnsenm  of  Yale  College.   ' 

Beview  of  ibe  marine  Crustacea  of  Labradoi 

<ProG.  U.S.Natiooal  Hiisenm,  1883,  vol.  vi,pp.SZl-232.) 

£n(imerat««  65  species  of  Crustacea  OS  follows:  Urachfnra,  4  species ;  Ano- 
ninr*,  2  apeciea;  Moemra,  13  species;  Bchitopoda,  1  spccits;  Cuniacea,  1 
apedas;  Pbyllocaridn, I  species;  Ampbipoda, 29  species;  Isopoda,?  species; 
OMracoda,  1  species;  Copepoda,  I  species;  Cirrip^ia.  4  species;  Rbizooe- 
phaJa,  1  specie*.  The  localities  in  which  each  species  wai  obtained  are  given, 
wfaen  known,  and  albo  occasional  notes  on  nbnndsnco,  &,c.  Tbe  materinl  on 
which  this  review  is  based  was  principally  obtalne<1  by  Prof.  A.  6,  Packard,  Jr., 
'in  IMO  and  1864,  and  by  W.  A.  Stearns  in  188:2.  Almost  the  only  previous 
aonree  of  informatiou  in  regard  to  the  eruxlacea  of  Labrador  bad  been  Pro- 
Cenor  Packard's  "A  list  of  the  ai^imals  dredged  near  Caribou  Islaod,  Southern 
Liabrador,  during  Jaly  and  Anguat,  1800  "  (Canadian  Natnralist  and  (}colo- 
ICi*t.  December,  1803),  Viii,  pp.  401-429  (1  -'."J),  and  hU  "  View  of  the  recent 
tovutebr>t«  fauna  of  Labrador"  (Memoirs,  Boston  Soc.  Nat.  History,  1867, 
l,pp.26B-303,p11.7,8.)  The  collection  of  W.  A.  etcams  is  now  in  Ihe  poa- 
acanon  of  tho  National  Huoeam.  ^ 
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Stkwabt,'T.  K.,  M.  J>.,  Ph.  O. — The  B«tatioD  of  pharmacy  to  Therapeu- 
tics. A  lecture  delivered  before  the  Alamni  AtwociatioD  of  tlie 
Philadelphia  College  of  Pharmacy. 

(Drngsuta  Journal,  Dec,  li^;  also iepantto,  nnpax^i^pogM.) 
SnggMta  tbe  plan  of  foandiug  at  WasbiagtoD,  lu  coDuectiuo  witb  Hie 
SmithaoDlan  Inslitntion,  a  laboratory  of  experimental  pbarmacolog]-,  wilb 
new  appantns  and  meaiiB  for  doing  scientiflo  work  od  dni)^  AftiT  iliacDsn- 
iog  tbia  paper  it  waa  voted  by  the  meeting  "  that  it  is  Ibo  sense  of  this  meet- 
ing tbat  tbia  anggeetion  be  adopted,  and  tbe  fonnding  of  sacb  a  luboratur; 
at  WaBhinglon,  in  oonoection  nitb  tbe  Smltbaoniau,  b«  rpcoiDtneoikil." 

SwAiw,  JOBBPH. — Description  of  a  new  Hpeciea  of  JJadroptemn  {Sa- 
drcpttna  aeiena)  from  Sontheru  lodiajia. 

(PiocU.8.Nftt.Ma8.,  Nov.27, 1883.  vol.  vi,  p.a52.) 
(See  also  under  Jordam  &,  Swain.) 

SWATO,  Joseph,  and  Geobge  B.  Kalb.— A  review  of  the  genus  No- 
htrtM,  with  a  description  of  one  new  gpeciex. 

(Proo.  U.8.Nat.Uns.,  V,  Ma;23.  t8>J3,  pp.638-«44). 

Seven  species  are  mentioned,  A'oliirifi  tlatioekir,  u.  h.,  lliiuoiH  K.,  RS. 
Swan,  Jambs  O. — Report  of  investigatiooB  at  Neuh  Bay,  Wash.,  re- 
specting the  habits  of  for  seals  of  that  vicinity,  and  tu  Htraiige 
for  procariog  specimens  of  slceletons  of  cetAcea. 

(BnlLU.S.  Kiah  Com.,  in,  pp.SOl-SOT.) 

Tabb,  R.  S. — Life  at  tbe  bottom  of  the  sea. 

(Forest  and  Stieam,  Now  York,  Not.  '29,  IHHtt,  vol.  xxi,pp.M4,»45.) 
Apopnlar  aoconnt  of  the  deep^ea  explocaliona  of  tkn  U.  S.  Kisb  Coniniis- 

TH031AB,  Ctbus. — Note  on  certain  Maya  aud  Mexican  maniiscriptH. 

(Science,  vol.  i.  No.  20,  pp.  6fe&,586.) 
Vbbbill,  A.  E. — Reports  on  the  results  of  dredging,  under  the  sniter- 
vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  Unitetl  States, 
daring  the  snmmer  of  J880,  by  the  U.  S,  Coast  Survey  sleamer 
'*Blake,"CommanderJ,R.Bartlett,(T.  8.  N,, commanding,  (xxi. — ) 
Report  on  the  Authozoa,  and  on  some  additioonl  siiecies  dreilged  l>y 
the  "Blake"  in  IS77-'70,and  by  tbe  U.S.  Fish  Commission  sleamer 
*'Pish  Hawk,"  in  1880-'82.     By  A.  E.  Verrill. 

(Bull.  Huh.  Comp.  Zoology,  at  Harvard  College,  No.  1,  Jaly,  18$),  xi,  pp. 
l-72,pl.i-Ttii.) 

ElnDueratefl  69  npecit*.  of  which  23  ore  new.  One  new  family  and  !>  new 
genera  are  also  deflneil.  A  large  iinmber  of  tbe  old  Rpecien  are  also  drwritied 
and  flgnred,  and  tbe  reniaioder  are  aoeompaDiod  by  more  or  leaa  fall  note^ 
and  tables  of  synonym;.  The  plates  are  well-exeonteil  photo-lithogmphN 
from  drawings  by  J.  H.  Emerton. 
Tbe  following  are  newly  deacribed : 

FamiliM.—Ceratoi$ldii  Gray  (emended),  p.  9;  CkrymiforgiiUF,  nov.,  p.  21 ; 

Primtioidm  (emended),  p.  28, 
Genera. — AcaneUa  Gray  (omendrd),  ]i.  13;  Ltpidiii;  nov., p.  18;  /rt4»- 
iforgia,  nov.,  p.  26;   Sttmogorgia,  nov.,  p.  SO;    AtUmttigf,  nov.,  p.  90; 
4«UiM*teIa,  nov.,  y.  S6. 
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JtofpMlM. — £(pJioM*atiio«*Minim,  pi.  l.flgs.  5-Co,  p.  7;  AcatielUt  ipkm- 
(•M,  p.  17;  AeatttllA  timplcx,  p.  17;  L^tdUii  oaryopligUia,  pi.  iv,  flgs. 
1-le,  p.  IS;  LtpidUU  longifiora,  pi.  iv,  figi.  4,  4a,  p,  19;  LtpiditU 
rifrMjp.  SO;  Xtujijarsia  AgoMiiU,  pi,  ii,  flgB,i-4b,  p.  22;  DatsS'X'B^ 
riiyw*,  p.  23;  Datfgorgia  fpfantoM,  pL  U,  fig.  5,  p.  33;  Djatggorgta 
ipMmala,  p.  24 ;  Datggorgia  iplmdmt,  p.  25 ;  Chrytogorgta  FemittU, 
p.  26 ;  Irldogorfta  Pourtaltiii,  pi.  Ii,  Bga.  7  7a,  p.  27 ;  Primmoa  Poatr- 
tafciM,pl.  II,  flKB.:!-2«,p.  98;  SImogorgia  OMla,  pl.il,flga.l-lfr,p.30; 
AemttActorsia  wtitrieata,  p.  34 ;  Paramwrteta  gtMiii*,  pL  lit,  flga.3-3i, 
p.  37 ;  ParHMclMa  tmiii«,  p.  3d ;  fiiajwlla  nodulo,  pi.  II,  flg.3,  p.39; 
Otntatla  lo»f(fiora,  pl.iii,  flgB,  6,6ft,  p.  44;  Safartla,  AoamMo,  pi.  ti, 
fi^S,2a,  p.  46;  ^of iiMN^  MMJou,  Verrill,  VBT.  o»rMafa,  noT..  pi.  tI, 
llg8,B,8a,p.63;  tu.  Inkrciiloni,  nov.,  pi.  t1,  flg,7,  p.53;  AeHmMtsalim- 
gleanri*  VBirill,  Tar.  CoritiEa,  dot.,  p,  56;  ActHuntgentxiUM,'p],'vl,tiga.i, 
5,  p.  55. 

VzutiLL,  A.  £. — Beporta  oa  tlie  results  of  dredging,  under  the  snper- 
vmoa  of  Alexander  Agassiz,  in  the  Golf  of  Mexico  and  in  the  Oaril>- 
bean  Sea  (1878-79),  by  the  IT.  B.  Ckmst  Sorrey  steamer  "Blake," 
Ident-CommaDder  0.  D.  Sigslwe,  V.  8.  N.,  and  Commander  J.  B. 
Bartlett,  U.  S.  y.,  commandiDg.  XXIV. — Supplementary  report 
on  the  "  Blake"  Cephalopods,  by  A-  E.  Verrill. 

(Ball.  Mna.  Comp.  Zool.,  at  Harrard  College,  No.  5,  1663,  ZI,  pp.  105-115, 
pLl-3.) 

Two  DOW  gei]«n— ^MfalMtkt*  (p.  108}  and  OpMXottKtktt  (p.  113)— an  d»- 
flMd,  and  four  new  apeolea  are  dcaoribed  a*  follawi : 

XMatMait  PoartaMi,  pL  Ui,  fi^  I-l  b,  p.  108 ;  Souia  iraehpiM,  pi.  ill, 
flg.2,p.ll0;  0«fopMj»i«t>M,  pLili,  flg.3,  p.  112;  OpUllu>le»iliii  AgoMirU,  pi. 
1,  llg.  1,  pi.  ii,  flg.  1,  p.  113. 

Four  additioaal  ipeolM  bm  dMOribed,  whiok  liaT«  alao  b«eii  taken  by  the 
V.  8.  Fiali  ConuniMion.    They  are  Abntlia  utgaU^  Terrlll,  £d«M(M(Mf  Bar' 
^mmU  (Leo-)  V«r.(t),  ClMrolnUii laMrbMaVerr., and  AtsrotMlUt tnuraTur. 
The  plate*  are  photo- Ulhogtaphe  from  dntwinge  by  J.  H.  Emertoo. 
—        DeecriptioDB  of  two  species  of  Octopas  from  Oalifornia. 

(BnlL  Hna.  Camp.  Zoology  at  Harrard  Crilege,  No.  0, 1883,  xi,  pp.  U7-1S4, 
pL  iT-ti) 

The  two  apeoie*  deaorlbed  ar»:  Oetcpu$  ptuteUHu*  Q%hb,  pi.  It,  pL  t,  dg.  3, 
p.  117;  BiidOefitpiwMauioiflaliMTeTrill,  ep.  dot.,  pi.  T,  figs.  Ma,  pLtI,  p.  121. 

The  deaeriptiona  wen  partly  drawn  np  troia  speolmena  fbmiahed  by  the 
Hatkaal  Hnaaom.    Hw  platea  an  photo-llthegiapha,  from  diawinga  by  J.  H. 


B«oent  exploratimu  in  the  region  of  the  Golf  Stream  off  the 
coast  of  the  United  States  by  the  U.  S.  Fish  Commisalon. 

(Belenoe,  18S3,  toL  i,  pp.  443-447, 531-634 ;  toI.  n,  pp.  163-U6 ;  eight  wood- 
OBta,  eharta  and  dlagnuna.) 

Dmetipar*  of  the  pbyalcal  and  other  oboiaateriatlaa  of  the  regiona  ex* 
^eied,  and  of  the  Tariom  appliance*  lued,  with  a  brief  account  of  the  anl- 
mal  life.  The  paper  ta  dirided  Into  the  following  aections:  1.  Introdnetoty 
(hiatoricd);  2.  Phyaleal  foatnrM  of  the  ngiou;  3.  Inflnenoe  of  the  Onlf 
Stnam ;  4.  NMnie  and  origin  of  the  depoeita ;  6.  FoMiliferooa  magneelan  Ume- 


WiLKKK,  B.  T.— Fish  mortality  in  the  Golf  of  Mexioo. 

(Fmw.  U.  8.  Nat.  Una.,  July  27,  1883,  voL  n,  1883,  pp.  106-100.)      ~^-,.-,  -,1,, 
aMi».fl9 21  -.OO^^IC 


822  BEPOET  ON   NATIONAL  HUSEOH. 

APPENDIX  0.— LIST  OP  CONTRIBUTORS  TO  THE  MUSEUM 
IN  1883. 

Abbe,  W.A.  Specimens  of  menhaden  scraps  from  Massachusetts.  Ac- 
cesuioo  12552. 

Abert,  J.  T.,  U.  8.  Engineers.  Large  collection  of  choice  minerals  col. 
looted  b;  Col.  I.  I.  Abert,  contained  iu  fonr  doable  cabinets  which 
have  been  stored  for  man;  years  with  the  SmithBooisn  Institation. 
Accession  12689. 

Adamt  BrothcTB,  Slab  of  slate;  from  Adams  Brothers'  qnarr;,  Ljitch- 
buTg,  Ya.    Accession  13385. 

Adonu,  J.  B.  Box  containing  liring  toads,  lizards,  snakes,  bird-skins, 
and  insects}  from  New  Mexico.    Accessions  13431, 13662. 

Adamt,  J.  0.  Modern  Indian  game  (bone,  wood,  and  strings);  from 
Wisconsin.    Accession  12672. 

Adam»,  Mayhew.  Specimen  of  harpoon  with  semi-rcToIving  head; 
from  Massachusetts.    Accession  13174. 

Adams,  W.  B.  Three  boxes,  specimens  of  minerals  and  fossils ;  from 
Illinois.    Accession  12537. 

Adcox,  J.  E.  Box  of  Indian  relics ;  from  Arkansas.  (Porcbased.)  Ac- 
cession 13541. 

Agassis,  Prof.  Alexander,  Mvs.  Comp.  Zool.,  Cambridge,  Mass.  Thirty-six 
species  of  echini  (of  the  Blake  collection).    Accession  13738. 

Alaska  Commercial  Company,  San  Francisco,  Oal.  One  pair  of  walrus 
tnsks  (loaned);  from  Alaska.    Accession  12703. 

Albemarle  SoapsUme  Company.  Specimens  of  soapstone  and  talc;  from 
Albemarle  County,  Virginia.     Accession  13319. 

Aldrich,J.B.  Specimen  of  Indian  implement;  dug  from  mound  in 
Southeastern  Colorado.    Accession  13287. 

Alexatider,  Charles  W.  Specimens  of  bird-eggs;  from  Illinois.  Acces- 
sion 13714. 

Allahack,  P.  S.  Specimen  of  wood  thrnsh ;  from  District  of  Columbia. 
Accession  13093. 

Allen,  Frederick  8.  Model  of  life  raft  (presented);  three  swordfish 
irons  (purchased).    Accessions  12654, 12954. 

Allison,  Son.  W.  B.  Package  of  minerals;  from  Iowa.  AccesaioD 
12851. 

Avbumdale  Watch  Company,  Boston,  Mats.  Sample  of  metallic  ther- 
mometer.   Accession  13043. 

American  8hip  Windlass  Company,  Providence,  B.  I.  Model  of  6t«am 
windlass  (loaned).    Accession  12778, 

Ames,  F,  P.  Fragments  of  bones  from  old  Indian  camp  in  Ohio.  Ao- 
cession  13419. 

Anderson,  £ev.  i>.  Staffed  specimen  of  dock  {Anas  botekas) ;  fix>m  Can- 
ada.   Accession  13167. 
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Anderionj  Miss  L.  Z.    SpecimoDB  of  aalphide  aad  carbonate  of  copper. 

Accesaion  13227. 
JiMtrnrs,  Byron.     Bird's  nest  and  skin  of  pocket  gopher  (Oeomys  tal- 

poidei  buOnvonu);  from  Dakota.     Aocesaions  13307,  13661. 
Aidreics,  B.  F.    Life-size  oil  paioting  aod  ft^me  of  tbe  late  Charles 

Darwin.    Accession  1S563. 
Apgar,  Austin  C.    Aboot  one  thonaand  specimens  of  mollusks,  pisidium, 

and  Bphoeriam  ;  from  Nev  Jersey.    AcceBsion  13597. 
Afpleton,  John  W.  M.    Specimen  of  quartz,  cryatals,  fossils,  and  lizard 

{PkOiodon  gWtinoaut) ;  from  West  Virginia.    AccesBions  13272, 13699. 
Apjitto%,  Nathan.    Two  photographs  showing  the  American  amba- 

laoce  at  Paris  daring  tbe  siege  1870  and  1871.    Accession  13103. 
Arendtia,  Dr.  M.  F.  (throvgh  8.  0.   Worth).    Samples  of  Yopon  tea. 

Accession  1301S. 
Amftetffl,  J.  8.    Specimens  of  silk-worms,  insects,  and  snail  shells;  from 

California.    Accession  13616. 
AUAiion,  IVrpeita  and  Santa  F6  Bailroad  {through  John  8.  F.  Batoken). 

Specimens  of  building  stones ;  from  Arizona,  New  Mexico,  and  Texas. 

Accession  1344S. 
AHmu,  A.  L.    Specimen  of  ore ;  from  Loaisiana.    Accession,  12902. 
Atkim,  Charles  0.     Alcoholic  specimens  of  salmon  eggs  aud  embryos, 

aod  photo-negatives;  from  Maine.    Accessions  12566,  12832, 12848. 
Atliiu,  Br.  S.  A.    Specimen  of  Towhee  Bunting  (Pipilo  erythrophthal- 

KM),  partial  albino  in  fiesb,  and  specimen  of  Sytocichla  aticia  ;  from 

Michigan.     Accessions  12866,  13005. 
Atwood  Brothert.    Model  of  center-board  for  small  sail-boats  and  skiffs ; 

from  New  York.     Accession  12580. 
Atvood,  N.  E.    Oil-can  taken  from  stomach  of  large  cod  nearBace 

Pmnt,  Massachusetts.    Accession  12808. 
Babeot^,  O.  E.    Two  living  alligators,  jnv.    Accession  13170. 
Baiiey,  Arthur  ff.,  <fi  Co.    One  can  each  mackerul  roe,  fresh  mackerel, 

sod  Nantucket  sturgeon ;  from  Massachusetts.    Accession  12844. 
Baifajr,  H.  JO.    Skin  of  duck ;  from  Washington  Territory.     Accession 

13348. 
Baker,  Oeorge  O.,  <£  Co.    Samples  cotton  seed  and  its  products,  includ- 

mg  the  refined  oil.    Accession  12766. 
Baker,  II.    Specimens  of  minerals ;  firom  Onlifomia.    Accession,  12698. 
B*T^,  Julia  Langdon.    Two  living  specimens  of  alligators,  jnv.    Aoces- 

don  13487. 
Barbour,  Bon.  John  8.    Specimens  of  minerals  aod  ores ;  from  Vit^nia. 

Acc<»8ion8  12837, 12901, 13056, 13589. 
Bariw,  Hatry  L.    Specimens  of  Siren  }acertina,  living  water-snakes, 

and  rattlesnake  [Cauditona  miliaria) ;  from  South  Oarolina.    Acoes- 

oons  12888,  13045, 13102. 
Barker,  8.  C.  Specimenof  living  siren;  from  Florida.  Accession  12985. 
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Barnea,  William  3t.  Beak  and  fiDBofsai1>flBh;  from  Ocean  laland, Pacific 
Ocean.    Accession  12676. 

Bamett,  Edward  (through  Felix  E.  MoManua).  Pieces  of  the  wood  from 
spring-booBe  which  was  nsed  by  Qeneral  Washington  as  beadqaartera 
nben  he  sarve^ved  the  Shenandoab  Valley.    Acceseion  13704. 

Bartlett,  I,  E.,  A  Son.  One  slab  each  of  Arctic  and  bnmpbaok  whale- 
bone.   Accession  12822. 

Barton  ct  Logan.  Spefiimen  of  monkey  ( Ohloroet^t  tabtBua)  \  from  West 
Africa.    Acceseion  1355S. 

Batchen,  John  S.  F.  Twenty-seven  packages  bnitding  stones,  granite 
and  marble,  from  variona  States  and  Territories,  also  five  photographs 
of  old  engines;  from  the  Chicago  Exhibition  of  1883.  Accessions 
12770,  12841,  12916,  12929,  12950,  12969,  12993,  13000, 13003, 13027, 
13011,  13088,  13117,  13163,  13186,  13199, 13224, 13299, 13327, 13368, 
13433,  13443,  13445, 13460, 13477, 13511, 13634, 13556, 13676, 13708. 

Beali,  L.  A.   Specimen  of  iron  ore;  from  Maryland.    Accession  13796. 

Bedii,  O.  R.  Specimen  of  pig  (jSki  acro/a)  with  two  perfectly  fonned 
months;  from  Maryland.    Accession  12984. 

Bean,  Barton  A.  Tank  of  alcoholic  fishes,  reptiles,  and  invertebrates; 
from  Snsqnehanna  Biver,  at  Bainbridge,  Pa.  Accessions  12913, 
13467. 

Betm,  Dr.  T.  B.  Specimens  of  the  shad,  berrings,  rock-fish,  and  pick- 
erel; from  Washington  Market    (Fmcbased.)    Accession  12935. 

£e«it,  A.  R.  Carved  stone  pipe;  from  Pennsylvania.  AccesHion 
13548. 

Beckwith,  Miu  Liaxie.  Large  leaf-tthaped  stone  implement;  from  Ala- 
bama.   Accession  13607. 

Beetle,  James.  One  model  of  whale-boat.  (Purchased.)  Accession 
12909. 

Belding,  X.  Collections  of  biid-skins,  Indian  relics,  bones,  reptiles,  &c.; 
from  Lower  California.    Accessions  12828, 12911, 13116. 

Belfrage,  <i.  W.  (deceoMd).  Specimens  of  natural  history;  from  Texas. 
Accession  13263. 

Bell,  Jamet.  Large  collection  of  living  snakes,  bird-skins,  eggs,  in- 
sects, &0.;  from  Florida.  Accessions  12746,  12814,  13016,  13061, 
13114, 13270, 13633, 13778. 

Bell,  Dr.  Robert.  Alcoholic  specimens  of  lizard  (Amblygtoma),  fishes 
{Cliola  8toreriam^=Butihu  Mtorerianua),  and  lamprey  eel;  from  Can- 
ada.   Accession  13038. 

Bendire,  Oharlee,  U.  8.  A.  Collection  of  223  bird-skins  and  18  nests ; 
from  Oregon.    Accession  12660. 

Bmedict,  J.  E.  Collection  of  worms,  also  bird-skins  {Cj/mochorea  leu- 
oorrhoa,  and  OoeanUes  oceaniovt) ;  from  Atlantic  Ocean.  Accessions 
12856,  13753. 

Bereman,  T.  A.  One  box  of  geodes,  43  specimens,  also  33  specimens 
{LithoBtrotion  canadenae);  from  Iowa.     Accession  13438. 
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Seriha  Zinc  Company.  Specimens  of  pure  Bpelter  and  zinc  ore  (silico- 
carbonate  of  zinc) ;  Arom  Virgioia.    Accession  13266. 

Baat^f  Dr.  E.  Specimen  of  bird-skin  {Coceyziu  amerioamu).  Acces- 
sion 13166. 

Bkemmaugrey  Somdet  Ohow/a  {director-general  of  potU  and  UAegrapka), 
Bangkok,  Siam.  CoUectiOD  of  postage-stamps ;  from  Siam,  Hong- 
Kong,  and  Singajwre.    Accession  13706. 

Biei/ord,Bev.  W.F.  Specimens  of  otHioclase  cryatals;  from  Colorado. 
Accession  13751. 

Siddle,  Min  I/ydia  8.  Specimen  of  an  embroidered  quilt  over  one  liuo- 
dred  years  old ;  ft«m  Carlisle,  Pa.    Accession  1328S. 

Bute,  Carl  SUen  Andersen  de  {minigter  reaidmt  and  conBul-general  of  Den- 
mark). Specimen  of  sonoroos  or  singing  sand ;  tmm  Bombolm,  Den- 
mark.    Accession  13770. 

Binneif,W.Q.  Twelve  species  of  land  shells;  from  New  Jersey.  Acces- 
sion 13639. 

Bithop,  J.  Specimen  of  insect  {Phohetron  pitheciana);  firom  Ohio. 
Accession  13470. 

£uAop,  John.  Model  of  "Grand  Banker,"  fbtl  rigged,  complete.  Scale, 
i  inch.    (Purchased.)    Accessions  12044, 12800. 

Black,  Alexander  0.  One  box  of  Indian  implements  and  fossils ;  fVom 
Indiana.    Accession  12897. 

Bladcford,  Eugene  0.  Living  and  tnab  opecimens  of  Qshes,  among 
which  were  8almo  gairdneri,  Salvelinia  malma,  Salvetinut  fontinalit, 
Salmo  talar,  Brevoortia  tyrannas,  Satmo  pleuriticus,  Seriola  lalandii. 
Scomber  teombrui  ;  also  large  collection  of  alcoholic  specimens  ofWest 
Indiao  and  South  American  fishes,  collected  by  J.  C.  Brevoortj 
large  collectloD  of  oyster  and  clam  shells,  fresh  specimen  of  lobster 
weighing  18  poands,  one  box  of  corals,  one  large  tortoise,  and  fresh 
apedmen  of  manatee  [Trichechvs  manatva),  from  Brazil,  and  box  of 
BaUmander eggs  {Siredonpitoiformia).  Accessions  1260S,  12516,  125:j I , 
12957,  12585,  12639,  12659,12684,  12687,  12747,  12759,  12826,  1297S, 
13065,  13138,  13146,  13157,  13178,  13196,  13539,  13620,  13626,  13737, 
13759, 13808. 

Bland,  Tkonuu.    Water-color  drawing  of  hunting  monkeys  with  blow- 

gim,  made  by  native  Indian  artist  at  the  gold  mines  of  Marmato  in 

Aatioquia,  New  Granada.    Accession  13040. 

BUnn^  A.  8.    Specimens  of  minerals;  from  Oregon.    Accession  13785. 

Blodtman,L.A.   Smallbozof shells;  firom California.  Accession  13031. 

Bloomer,  William.    Bones  of  whale  {Balanoptera  rostrata)  16  feet  long, 

taken  off  Monomoy  Point  light-house,  Harwick  Port,  Mass.    Acces- 

non  13344. 

SJoeier,  M.    Si>ecimen  of  fish  {Doroaoma  Jietemrum) ;  from  Ohio.     Ac- 

oeMioD  13784. 
Beardman,  0.  A.    Specimen  of  &ah' {Coregonua  nigripinnia);  from  Min- 
Deeota:  also  8tor.e  relic;  fi:«m  Maine.    Accessions  12906,- 13702.      , 
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Bogart,  OeorgeA.    Twenty  speoimens  of  Kiagara  fossils;  from  iDdiana. 

AccessioD  13225. 
BoniuU,  Qeorge  W.    SpeoimeD  of  atone  ax;  from  District  of  Colambia. 

AccessidD  12920. 
Booth,  A.,  <£  Co.    One  barrel,  2  boxes,  2  bales  of  canned  Bsh  and  oysters; 

also,  specimen  of  (steel-b«tded  salmon)  Salmo  gairdneri;  from  Poget 

Sonnd.     Accessions  12941, 13746. 
Boatide  f£  Anderton.    Box  Indian  relics  supposed  to  have  been  dag  from 

Indian  battle  grounds  in  Sumter  County,  Florida.    Accession,  13164. 
BostuHek,  S.  R.    Specimea  of  insect  [PapUio  lutoruu);  from  Kansas. 

Accession  13261. 
Bov;}e»,'William  B.    Flag  of  the  ^'Geneva  Cross"  carried  by  the  Amer- 
ican ambulance  during  the  siege  of  Paria,  1870  and  1871.    Accession 

13104. 
Bowron,  WilUamM.    Specimens  of  shells;  th>m  Tennessee.    Accession 

13198. 
Bnackin,  A.  S.    Specimen  of  pyrite  in  hornblende  took;  from  North 

Carolina.    Accession  13647. 
BratUtreet,  E.  0.    Specimens  of  minerals;  from  Colorado.    Accessions 

13069, 13605. 
Brand,  Jamea  H.    Specimen  of  No.  2  Brand  whaling-gun,  with  Brand's 

darting- bomb  and  eight  bomb-lauces.    Accessions  12631,  12648. 
Brana/ord,  Dr.  J.  F.    Two  stone  images;  from  "Paonare  Cut,"  Limon 

Railroad,  Costa  Kica.    Accession  13513. 
Braa:ilian  National  Muteum.    Pour  boxes,  129  specimens  of  fossils  and 

64  species  fossil  shells  (cretaceoas);  from  Brazil.    Accessions  12699, 
128S6. 
Brighttcell,  Dr.  0.  H.    Two  specimens  of  percoid  fishes;  from  District 

of  Columbia.    Accession  13313. 
Britiah  Xuae&m,  London,     Stuffed  specimen  and  skeleton  manatee, 

{Manatus  aenegalensU).    Accessions  13030,  13091. 
Bromley,  John,  <£  Sotm.    One  box  containing  an  .assorted  lot  of  ftoor 

rugs.     Accession  12816. 
BronoKgh,  J.  W.    Specimen  of  fish  {Ambloplitea  rupettru)  14  inches  in 

length;  from  Manchester,  Ya.    Accession  13010. 
Brown,  A.  0.    Specimen  of  elephant  seal  {Macrorhinus  angu»tiro«tri«)i 

from  California.     Accession  13246. 
Broum,  Ernest  0.    One  box  Indian  relics  and  fragments  of  pottery; 

from  Illinois.    Accession  13667. 
Brown,  E.  L.    Specimens  of  diatoms  foand  in  peat  bogs  in  Wisconsin. 
'  Accession  12854. 
Broitn,  J.  Hare.    Specimens  of  pyrites  in  quartz;  from  NUr  Mexico. 

Accession  12667. 
Brovpn,  James  Temple.    Sealskin  suit  made  from  skius  of  the  hooded 

seal  lOystophora  criatata)  aaH  Harbor  seal  (PAoco  rtdiKna)  worn   by 

whalers  during  the  winter  season.    Accession  13286. 
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Brown,  p.  Stantey.    Three  epecimens  birds  in  flesh  {Cupidonia  cupido); 

fh)m  Kansaa.     Accessions  12536,  12636. 
JSroicR,  W.  0.    Box,  117  specimens,  of  mde  Indian  implemeitts  and 

fossils;  from  Pennsylvania.    Accession  13698. 
Brufl  Electric  Company.    One  light  machine  ^0.  4  and  one  lamp  "So. 

7.    Accession  13071. 
Bryan,  E.  C.     Skeleton  of  bat  ( Vespemgo  gerotinut).    Accession  13250. 
Bwrgoyne,  Burhiget  &  Co.,  {London,  England).    Six  jars  of  colors  used 

in  confectionery,  viz,  super  lemon-yellow,  jetoline  black,  apricot-yel- 
low, cherry-red,  damson-blne,  and  apple-green.    Accession  13829, 
Bureau  of  Arts  (Paria,  France),  through  John  Durand.    Two  boxes  of 

porcelain  and  Sevres  wares.     Also,  canl  of  yarns  used  in  the  mann- 

factnre  of  tapestry.     Accessions  13132, 13749. 
Snrla,  Janet  L.  Specimens  of  limonite  iron  ore ;  ftom  Eagle  Hock  Mine, 

Virginia.    Accession  13280. 
Bnnu,  Frank.   Eight  boxes  of  Indian  and  nionnd  relics,  pottery,  fossils, 

Bhells,  stone  mortars,  and  troogh  supposed  to  be  used  for  burying 

the  dead  by  the  Mound  Builders  j  from  Alabama.    Accessions  12840, 

13047, 13237, 13292, 13545, 13574, 13688. 
Bvrnkam,  0.    Kine  hogsheads,  1  box  whalebones;  from  the  coast  of 

Florida,  near  Gape  Canaveral;  also  two  specimens  of  whale's  teeth 

(Catodon  ntaaroe^halug).    Accessions  12869, 13375. 
Bkit,  George.    Specimen  of  clay  shale;  from  New  York.    Accession 

13037.  * 

BuUer,  A.  W.    Eleven  specimens  of  bird-skins ;  fh>m   Indiana.    Ac- 
cession 12761. 
(kdbury  Brotien.    Eighteen  specimens  illustrating  the  processes  of 

muiufactaring  cocoa  and  chocolate;    from  Birmingham,  England. 

Accession  13833. 
Caldtcell,  J.  P.    Specimen  of  fossil  tooth  (Equua  eaballus) ;  tcom  South 

Carolina.    Accession  13233. 
CaldwtU,  John  W.    Specimens  of  multiple  mortar  and  soft  stone  ax ; 

from  Tennessee.    (I^oao.)    Accession  13822. 
Caihotm,  W.  H.    Specimen  of  compressed  asphalt.    Accession  12922. 
Calterley,  WiUiam.   Three  specimens  of  mice  (Mm  mueeulua)  caught  in 

Brooklyn,  N.  Y.,  in  1851 ;  specimen  of  crab  {Libinia  dubia),  with  oyster 

attached ;  specimen  of  crab  [Libinia  emarginata),  with  worm  tubes ; 

from  New  Jersey.    Accessions  13570,  13666. 
CttMeron,  J.  P.    Specimens  of  minerals ;  from  Texas.    Accessioos  12668, 

13617, 13663. 
Campbell,  0.  D.    Specimen  of  fossil;  from  Texas.     Accession  12966. 
CarUtdc,  Mr».  R.  D.    Wedgewood  ware  box,  said  to  be  over  100  years 

old.    [Deposited.)    Accession  13440. 
Caro,  Lttcia.    Specimen  of  clay ;  from  California.    Accession  13665. 
C4Tpenter,  Charles.    Specimen   "camel-back   baoy"   tin;    trom   Ohio. 

Acoeasion  12764. 
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Carpenter,  lAeut.  W.  L.  Two  akins  of  snow  banting  [Pleetrophanm 
nivalit) ;  rrom  Nebraska.    Accession  12774. 

Carruikera,  Thomat  2f.  Small  gcartz  arrow-bead  j  from  Virginia.  Ac-  . 
cession  13442. 

Carton,  N.  B.  Specimens  of  minerals;  from  California.  Accession 
13781. 

Oaatleman,  T.  W.  Arrow-head  j  from  Indian  mound  near  Saint  Joseph, 
La.    Accession  13410. 

Omtennial  Committee.  One  block  of  black  marble,  18  by  20  inches  f 
from  the  qaarry  of  Finch,  Fmyn  &  Co.,  Glens  Falls,  N.  T.  Acces- 
sion 13001. 

Ctmtral  Muteum,  Madras,  India.  Cinchona  bark,  with  iUnslrative  bo- 
tanical specimens.    Accession  13057. 

Cmturn  Company,  Sew  York.  Package  of  sketches  and  proofs.  Acoes 
sion  12868. 

Chopin,  Alvin.  Specimen  of  Virginia  fox  squirrel  {Sciurus  niger,  vai. 
iMdovicianw) ;  from  Virginia.    Accession  13621. 

Chapman,  W.  A.  Specimens  of  fosaiUj  from  Arkansas.  Accessions' 
13447, 13483, 13596. 

Charlie  {son  of  Dvke  of  York),  chief  of  Chalam  Indiana  {through  Jamet  O. 
8«an).  Specimen  of  clab  made  by  "Charlie"  by  tying  a  knot  in  a 
small  flr  sapling  about  three  years  ago;  from  Waabington  Territorj-. 
Accession '  13244. 

Chate,  0.  M.  Specimen  of  wbitefisb  (Coregonita  clupeiformit) ;  from 
.X^ake  Eri&    Accession  12820. 

CheMcorth,  J.  8.    Specimen  of  mineral ;  from  Ohio.    Accession,  13456- 

Cherry,  Dr.  B.  D.  Specimens  of  fossil  shells;  from  Virginia.  Acces- 
sion 13446. 

Cherry  YaUey  Iron  Works.  Specimen  of  coke;  from  Ohio.  Accession 
13241.' 

Clark,  Edward  (Architect  of  United  States  Capitol).  Specimen  of  breccia 
marble,  2  by  3  by  1^  inches;  from  near  Point  of  Books,  Md.  Ac- 
cession 13642. 

Clark,  Frank  A'.  Two  boxes  alcoholic  fishes  and  embryos;  from  Lake 
Michigan ;  also  model  of  the  hatching  station  at  Northville,  Mich. 
Accessions  12656, 12587, 12712, 12737, 12838. 

Clarke,  Prof .  F.  W.  Collective  exhibit  of  minerals;  from  varjons  locali- 
ties.   Accessions  13355, 13388, 13623, 13567, 13568, 13719, 13818. 

Clark's  ( Thomas  E.)  Sons.  Specimen  of  fish  (Selene  setipinnis) ;  from  Hew 
Bedford,  Mass.    Accession  13497. 

Clark,  T.  W.  B.  Collection  of  fresh  and  ateobolic  oysters;  from  Hasa&- 
dinsetts  and  Chesapeake  Bays.    Accessions  12642, 12683,  12895. 

Clements,  Son.  J.  O.  Specimen  of  mica  schist ;  from  Geoi^a.  Acoea* 
sion  12616. 

Coale,  B.  K.  Specimen  of  bird  skin  {Pipiio  arcOcus) ;  from  Kansas. 
Accession  12736. 
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Coffin,  C.  E.    Bpecimeos  of  iron  ore,  gypanm,  day,  cliarcoal,  iron  slag. 

aad  pig  iroD ;  from  Maryland.    Accession  13812. 
CoUeiutroih,  George  W.    Alcoholic  specimen  of  chicken  with  one  head 

and  neck,  fonr  legs  and  wings ;  from  Maryland.    Accession  13095. 
Cole,  Daniel,    Specimen  of  porpoise  in  flesh  {Phoctena  lineala) ;  ttaia 

Wellfleet,  Mass.    Accession  12972. 
Cole,  Luther.    Specimen  of  whale  harpoon.    Accession  12613. 
Cole,  Norman.    Two  spedmens  of  stone  relics.    (Loaned.)    Accession 

13788. 
Cole,  O.  O.    Specimens  of  siliceoas  pebbles  coated  with  iron ;  from  New 

York.     Accession  13476. 
Coleman,  David  J.    Specimen  limestone  concretion ;  from  Wyomiog. 

Accession  13017. 
Coleman,  James  E.     Spedmen  of  finback  calf  30  inches  long;  from 

Hassachosetts.    Accession  13160. 
Collint,  Joseph  W.    Spedmen  fished  np  with  cod-net;  from  George's- 

Bank.       One  box  fishing  apparatus;  from  Oloncester,  Hass.    Speci- 
men of  ColliDs's  patent  fog  alarm,  with  extra  horns  and  reeds.  Model 

of  ideal  schooner;  from  Maasachnsetts.     Accessions  12596,12640. 

12705, 12786. 
CoUine,  P.  E.    Two  oil  paintings  of  fishing  sceoes.     Accession,  12595. 
CotUms,  T.  E.    Alcoholic  spedmen  of  oat  {Felia  Aomeaticus),  with  two 

bodies  and  one  head.    Spedmen  of  dog(Canw/arai/tarf«),  with  seven 

legs;  fh>m  WashiDgtoo,  D.  C.    Accessions  13498,  13517. 
Colorado  Coal  and  Iron  Company.    Specimen  of  coke;  from  Crested 

Botte  and  El  Moro,  Colo.    Accession  13142. 
Cdtard,  J.  B.    Two  specimens  soapstone;  from  Jefferson,  Ashe  Coanty, 

Iforth  Carolina.    Accession  13474. 
Conrad,  Leonard.     Specimens  of  hematite;   from   Ohio.      Accession 

12763. 
Vonrmf  <£  BUsett.    Collection  of  fishing  tackle,  camp  equipments,  &c. 

Accession  12525. 
Cook,  H.  and  8.,  A  Co.    Bnilder's  model  of  schooner  "  Lizzie  Mathews."^ 

(Loaned.)    Accession  12818. 
Corbel,  Malachi.     Specimen  of  fish  {Astroioopui  anoplite) ;  from  North 

Carolina.    Accession  13073. 
CorAery,  Daniel  C.    Specimen  of  Inmpfish  {Gydoptervs  lumpus);  from 

New  Jersey.    Accession  12949. 
ComeU  Univertitg  {through  Burt  0.  Wilder).    Specimen  of-  baby  orang 

[Simta  tatgnu).    Accession  13332. 
Cory,  Charlet  B.    Eight  specimens  of  bird-skins ;  from  Hayti ;  also  9 

spedmens  from  the  United  States.    Accessions  13660, 13841. 
Comet,  Dr.  EUiott,  U.  8.  A.    Specimens  of  bird-skins,  nests,  and  eggs; 

from  Colorado ;  also  skin  of  Sonthem  fox-sqnitrel;  from  Virginia.    Ao- 
B  13023,  13400,  13401. 
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Cox,  L.  A.    Plaster  cast  of  crinoid  (Poteriocrtnut  ooxanua) ;  firom  Iowa. 

Acc«88ioD  13815. 
<]raig.  Dr.  TKoma»  0.    Specimen  of  bird-skin  (Doptim  capensit),    Aeces- 

sioD  12602. 
Crandonia,M.A.,diBro.   Nine  specimetisof  aocientlamps;  fivmQreece 

(Purchased.)    AccessioD  136f^. 
Crane  &  Porter.    Specimeo  of  Indian  flate,  captured  by  General  Porter, 

commaading  tlie  constitational  forces  of  tbe  Musfcokee  or  Creek  In- 
dians daring  a  recent  march  in  parsnit  of  Ispar,  chief  of  tbe  rebel 

faction  j  Indian  Territory.    Accession  12989. 
Crat^forA,  S.  L.    Specimen  of  granolithic  pavement  (Stuart's  patent) ; 

fh>m  Princes  street,  Edinbargb,  Scotland,  showing  four  years'  wear. 

Accession  13145. 
<kary,  John  S.   Human  skull  {Homo  aapiem) ;  from  12  miles  above  Knox- 

ville,  Tenn.    Accession  12805. 
Cratc/ord,  Capt.  E.,  U.  8.  A.     Package  of  wild  potatoes;  fh>m  Kew 

Mexico;  also  specimen  of  insect  [Strategus  julianus)^  from  Arizona. 

Accessions  13029, 13377. 
Crookt,  William.    Two  boxes  of  fossOs,  bones  of  mastodon,  f^-agmenta  of 

pottery,  &o. ;  from  salt  mines  near  New  Iberia,  La.    AccesBions  13140, 

13205, 13346. 
Crosbie,  John  0.    Specimen  of  plant  and  fiber  {Tvoca  filamentosa) ;  &om 

Tennessee.    Accession  13347. 
Cunningham,  A.  0.    Specimen  of  schist  with  graphite ;  from  Arkansas. 

Accession  13425. 
Curtis,  J.  E.    Two  alcoboUo  fishes  {Coregonvt  williamsonii  and  Salmo 

virginalis) ;  from  Montana.    Accession  13122, 
Cutting  Packing  Company,  San  Francisco,  Cat.    Five  boxes  of  canned 

goods  (fishes,  &c) }  irom  California  and  Oregon.      Accession  13011. 
Oovemment  of  Ceylon.    Eleven  specimens  of  cnltivated  cinchona  barks; 

from  India.    Accession  13203. 
Dale,  Dr.  F.  C.    Specimens  of  Japanese  cabbage  seed.     Accession 

13315. 
Dall,  Bev.  0.  H.  A.    Spedmens  of  the  common  food  grtins  of  India, 

also  shells,  one  Hookah,  with  three  bowls,  paste,  charcoal,  balls, 

shoes,  sandal^,  water  brushes  (khus  Ickus),  Ceylon  grass  mat,  glass 

bangles,  and  lotah  for  water,  &o. ;  fh>m  India.    Accession  13837. 
Day^  Dr.  Franots  {throvghR.  Sitoheock).   Specimens  of  Amphioxtu;  fh>m 

Ceylon.    Accession  13830. 
Dayton,  P.  0.    One  box  of  oysters;  fit>m  Long  Island.     Accession 

12651. 
Delawder,  0.  W.    Model  of  tront  spawning  box ;  from  Maiyland.    Ac- 
cession 12S33. 
Deming,  if.     One  box  of  oysters;  from    Bliode  Island.     Accession 

12798. 
De  Motte,  William.    Specimen  of  mineral.    Accession  13681. 
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Deweg,  F.  P.  Specimens  of  tninerals,  iron,  gold,  copper,  lead,  tin  orea, 
and  rocks ;  from  Maryland,  Yirgicia,  Ontario,  and  New  York.  Ao- 
cCHSiona  12971, 13246, 13490, 13520, 13546, 13586,  13799. 

Dftceete,  H.  Q.    Specimens  of  limestone;  from  Ohio.     Accession  12921. 

DtKkkTtt,  W.  W.  Three  specimens  of  coqaina;  from  Saint  Angustine, 
Fla.    Accession  13594. 

Dexter,  IfeaUm.  Scales  of  horse-mackerel ;  from  Mtiine.  Accession 
12727. 

Dtenar,  Jfw»  Maude,  Specimen  of  Angora  cat  {Felia  domeatica  angori- 
enrit).    Accession  12987. 

Donm,  T.  8.  Specimen  of  fresh  rockflsh  {Bocous  taratilia) ;  from  Ala- 
bama River.    Accession  12988. 

Dortejf,  Min  (tkroagh  Rev.  William  Brai/ahaur),  Skeletons  of  birds  and 
specimens  of  stone  relics ;  from  Maryland.    Accession  13454. 

Doieelt,  J<Ah.  Specimens  of  herring  {Clupeavernalu);  from  Potomac 
Birer.    Accession  12914. 

Drttel,  H.  O.,  Ensign,  U.  8.  N,  Specimen  of  bird-skin  (Larua  glaucaa) ; 
from  Northnniberlaud  Island.     Accession  13752. 

Dndlfi/,  Dr.  C.  B.  Specimens  of  anthracite  and  bituminous  coal  and 
samples  of  coke ;  from  Crested  Butte,  Colo.     Accession  13144. 

Dwian,  Wiajield  8.  Samples  of  dry  fish  scraps  and  fish  oils.  Acces- 
sion 12541. 

DvneoN,  O,  A.,  i£  Co.  Specimen  of  fire  clay ;  fhim  Colorado.  Acces- 
sion 12671. 

Dungan,  B.  JU.    Specimens  of  ores  j  from  California.    Accession  13302. 

Dunn,  Horace  D.  Specimen  of  oyster  shell  {Oatrea  virginiea).  Acces- 
sion 13645. 

Dntelter,  WillUmt.  Specimen  of  bird-skin  {Paaaereulua princes);  from 
Oyster  Bay,  Long  Island,    Accession  1260d. 

Duigkt,  William  B.  Three  hundred  specimens  of  larvae  of  king-crab, 
horseshoe-crab  (XtmWuapoIj(pAem««);  fh)m  Martha's  Yioeyanl,  Mass. 
Accession  12725. 

Djwr,  E.  R.    Package  of  sand ;  from  West  Virginia.     Accession  13018. 

Edid^  John  C  Specimen  of  kerosene  shale;  £tY)m  Aastralia.  Acces- 
sion 13371. 

Edttarda,  J.  B.,  Superintendent  Life-Saving  Station  {through  E.  0.  Black- 
fi>rd).  Specimen  of  shark  9  feet  3  inches  long  {Paeudotriakia  micro- 
don)i  from  near  East  Hampton,  Long  Island.    Accession  12701. 

Biirarda,  Vinal  K.  Alcoholic  specimens  of  Chietoplems,  scaly  worm, 
phosphates,  flsh  scraps,  samples  of  old  rope,  alcoholic  invertebrates, 
spedmeos  of  stone  relics,  fresh  fish  {Ctenolabrua  adaperaus),  alcoholic 
flebea  {Boleoaoma  olmatedi),  copepod  and  leech  parasites  of  fishes, 
fresh  flsbes  {Stenotomua  ehryaopa,  Oamerua  mordax,  Stomateua  triaean- 
tkma,  Centropriatea  nigricans,  &g.),  bones  of  Phoca  vitulina;  from 
Wood's-Holl,  Mass.  Accessions  12512,  12536,  12586,  12786,  12836, 
13177,  13389, 13648,  13659,  13746,  13850. 

DpiizcdbvGoO^^lc 


332  EEPOBT  ON  NATIONAL  MUSEUM. 

mier,  Charlet.    Specimen  of  crab  {Callinectes  hast<Um)i  from  Potomac 

£iver.    AccesBion  13480. 
miis  t£  Co.    Specimens  of  mineral ;  from  Laoderdale  Coanty,  Alabama. 

Accession  13610. 
Ellis,  A.  L.,  A  Co.    SpecimeoB  of  horaeBhoe-craba,  glass  icicles,  and 

glass  fish-eyes ;  from  Bliode  Island.    Accessions  12924, 12925. 
EUonheaS,  Mn.  William  B.    Sample  of  raw  silk  raised  in  tbe  United 

States  and  reeled  in  tbe  rooms  of  the  *' Womans'  Silk  Cultnre  Associa- 

tioD  of  the  United  States,"  at  Philadelphia,  Pa.    Accession  12887. 
Emerio,  B.  F.   Specimen  of  gnm  (Larrea  mexicana),  alcoholic  specimens 

of  lizards  and  Indian  relics;  from  Onaymae,  Mexico.    Accessions 

13035, 13166. 
Emmert,  John  W.    Three  specimens  of  bones;  from  monnd  in  North 

Carolina.    Accession  13191. 
Emri^k,  0.  W.    Specimens  of  stone  relics ;  fh>m  Pennsylvania.    (Par- 
chased.)    Accession  13758. 
Endlich,  I)r,F.M.    Specimen  of  tnrgnois  (ornament);  ftom  tbe  Pneblo 

Indians  in  New  Mexico.    Accession  12539. 
Engdmann,  Dr.  George  J.    One  box,  collection  of  masical  instruments; 

from  tbe  Kankasas  Mountains.     Accession  13300. 
Bnglisk,  Earl,  U,  8.  N.    Two  specimens  of  gophers  [Teatudo  polyphemus). 

Accession  13019. 
Engle,  J.  E.     Specimen  of  deformed  fruit;  from  Falls  Chnrch,  Va. 

Accession  13543. 
Eratu,  0.  L.    Specimens  of  monnd  relics;  from  Iowa.     Aocessioo 

13417. 
Evans,  B.  D.,  U.  S.  2f.    Alcoholic  specimens  of  snakes,  invertebratesr 

coral,  and  fishes  (Bypisurochilvs  germinatus,  Oobiesox,  Qobiosoma 

boscii) ;  from  Maryland,  Virginia,  and  tbe  James,  York,  and  Potomac 

Bivers.    Accessions  13151, 13265, 13455. 
Evans,  8.  B.  (through  O.  Mendoza).    Cast  of  tbe  Teseeoco  calendar  stone 

of  Mexico.    Accession  12865. 
Evans,  W.  W.    Specimensof  some  of  the  bronze  castings  of  the  ancient 

PemWans,  small  head  of  burnt  clay,  piece  of  woven  paper,  seven 

boxes  of  Peruvian  pottery,  and  specimens  of  arrow-  [toints,  &o. ;  from 

China,  Pern,  and  Ohilt.    Accessions  13028, 13687,  13838. 
FairkarstfA.   Specimensofstoneimplements;  f^om  Kentucky.    Acces- 
sion 13248. 
Fair,  S.  J>.  M.    Specimen  of  mineral ;  fh>m  New  Tork.    Accession 

13264. 
Catnip  &  Oorsird  {through  Almont  Barnes).    Specimens  of  mammal 

bones ;  from  Avee  Islands,  about  70  miles  off  the  coast  of  VeDetoela. 

Accession  13297. 
FarUne,  W.  Q.    Specimens  of  algte.    Accession  12983. 
Faticher,  0.  L.    Specimens  of  Indian  relies.    Accession  ISlffii. 
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FayeUt  Coal  and  (Jok«  Company.    Samples  of  coke ;  from  West  Yir- 

ginia.     Accessions  13053,13127,  and  1312d. 
Feanm,B.X.  SpeciipeDsof  fossilfishes;  bomUbio.  Accessions  12637, 

12771. 
Feryuion,  T.  B.    Specimens  of  bird-skinB ;  from  Florida.    Accession 

12956. 
Ftrry,  C.  M.    Specimens  of  ores,  shells,  motbs,  uocoodh  of  apple-tree 

worms,  foAsil  shells,  and  one  specimen  of  lodiaa  relic  (loaned) ;  from 

}Iew  York.    Accession  13492. 
FitktU,  St.  Jutian.    Skall  {H<mo  tapiem)  of  chief  of  Marqaesas  Islands ; 

Uben  £h>m  native  tomb  (deposited),  and  specimens  of  minerals  {Paeu- 

domalaekite) ;  from  Napa  Valley,  California.    Accessions  12878, 12928, 

13012. 
Fuk,  Alexander.    Specimens  of  oysters ;  ftxim  Kew  Jersey.    Accession 

12520. 
fiik,  E.  J.    Specimens  of  minerals;  from  near  Chattanooga,  Tenn. 

Accession  13756. 
FUzkugk,J>.M.    Specimens  of  fishes  (Fereopfu  g%itatK$)  itmm  Michigan. 

Accesuon  12827. 
Fitsimfik,  R.  K.    Specimens  of  copper  and  lead  ores,  and  specimen  of 

graphite;  from  Virginia.    Accession  13797. 
FihgeraUjL.    Specimens  of  minerals.  (Parchased.)  Accession  12806. 
FUtdur,  Jame».    Alcoholic  specimen  of  monse-flsb  [Rhamphooottui  rich- 

MTdsomi).    Accession  13039. 
FUmnojfjJaeob  A.    Specimen  of  ore;  firom  Alabama.    Accession  13197. 
FhfiM,  B.  0.    Basket  containing  thirty-six  Peraviau  weaving  spindles, 

with  samplee  of  clotb  and  yarn;  irom  Pera.    Accession  13435. 
FooU,  A.  £.,  <£  Co.    Specimens  fireeb  clams,  and  clam  shells ;  from  Oon- 

nectieot.     Accessions  12516,  12626,  12692,  12704. 
FboUy  J.  Moward.     Collection    of  mnsi(»l    instmments.    Accession 

12809. 
Ani,  Frank.    Specimen  of  red-bead  dnck  in  flesh  {Athyia  ameriaana). 

Accession  12996. 
Ffrtmuy  W.  B.    Specimens  of  nnts;  fh>m  Gallatin  County,  Illinois. 


Fotter,  AL  Photograph  of  steamboat,  with  passengers  fishing,  <^  the 
Jeney  coasL    Accession  12940. 

Fox,  W.  M.  Specimen  of  Dmdraca  bltieldiumia ;  trom  New  Hamp- 
thin.    Acceasion  13560. 

■Ametf,  Oeorge  D.  Three  varieties  of  fishing  tackle;  tcom  Massachu- 
setts.   Aoeession  12859. 

Frotar,  O.  B.  Specimens  of  potteiy,  shell  implements,  bears'  teetb, 
prongs  of  deer  antlers,  shell-rock,  and  alligators'  eggs.  Accession 
13614. 

Frmue,  John  E.  Spedmens  of  stone  relics.  (Loaned.)  Accession 
12825. 
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Frazier,  Mrt.  George  W.    Frame  coDtBiniag  wreath  of  fish-Bclae  orna- 

menls,  &c;  from  Tlorida.    Accession  12767. 
Freeman,  Gideon  H.    Speoimens  bf  Indian  arrow-heads,  &o.    (Loane<i.) 

Accession  12681. 
Freat^,  Mrs.  FHiiabeth.    Alcoholic  specimens  of  insects  [Pasialua  comu- 

(lA'.  Bupreatis  rufipes,  ^eira  inautaris);  from  Virginia.    Accession 

13ll3. 
Fuli^,  A.  N.     Specimens  of  birds'  eggs;  from  Kansas.    Accessions 

1^,  12602. 
Fergvson,  Mr.     Specimen  of  coke;    ftom  Freepoit,  Pa.     Accession 

13795. 
Qa^raith,  Frank  0.    Specimens  of  stone  relics;  from  Fennsylrauia. 

Accessions  13033, 13290, 13504. 
Oalvin,  C.  D.    Specimen  of  clay;  fix>m  New  York.    Accession,  1310G. 
Qamner,  George  F.  Specimens  of  bird -skius  (Flamingo),  skin  of  a  turkey 

{Meleagrit  ooeHala)\  from  Yncatan  (purchased);  and  bats;  from  Xew 

Mexico.    Accessions  12S23, 13716, 13721. 
Gant,  James.    Specimen  of  nest  and  eggs  of  the  song  sparrow ;  from  the 

grounds  of  the  Smithsonian  Institution.    Accession,  13404. 
Gardner,  Prof.  James  T.    Specimens  of  Laramie  fossils;  from  Mexico. 

Accession  12615. 
Gamier,  Dr.  J.  S.    Alcoholic  specimens  of  reptiles  (Ophthalmidion  Ion- 

gissimum,  Bana  eirculasa,  Eana  nigricans),  and  specimens  of  frogs 

[Sana  septentrionalis,  Eut<enia  dorsalia,  Eana  cateabiana,  Rana  htUecina, 

Bana  otamitans),  and  tadpoles;   from  Canada.     Accessions    13372* 

13636. 
Garrison,  George  T.   Specimen  of  borer,  and  shells  of  oysters  destroyed 

by  the  borer,  &c.;    from    Matompkin  Bay,  Virginia.     Accession 

13110. 
Gary,  E.  Stanley.    Specimen  of  stone  relio;  from  Howard  Connty,  Ifary- 

land.    Accession  13613. 
Oateicood,  2>r.  W.  JEmmet.    Specimen  of  stone  relic ;  &«m  site  of  an  old 

Indian  camp.    (Purchased.)    Accession  12858. 
Qeofrog,  Antonie  and  George  de.     Specimen  of  live  alligator.    Accession 

13193. 
Gere,  J.  E.    Specimeps  of  fossils  and  Indian  relics;  from  WisconsiD. 

Accession  13806. 
Gerlting,  George  2f.    Specimen  of  iron  pyrites;  fh)m  Illinois.    Acces- 
sion 13223. 
Gem^d,  J.  M.  M.    Specimen  of  paint  stones  nsed  by  aborigines;  foaod 

on  bank  of  Susquehanna  Biver,  on  site  of  old  Indian  encampment. 

Accession  12603. 
Qesner,   William.    Specimen  of  iron  ore ;  from  Alabama.    Auceseiou 

12549. 
Gibbons,  Isaac  W.    Specimen  of  mineral  {CaasiterUe);  £rom  Vii^iuia. 

A^ceS8ion  13642. 
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Q&Km,  A.  M.  {thnm^k  Frank  Bvmt).    SpecimeiiB  of  Indian  relics; 

from  Alabama.    AcceseioD  13296. 
QiS)ert,  Charles  S.    Six  boxes  and  one  tank  alcobolic  Bpecimene  of 

fisbes;  fmm  Panama.    AccesBions  12694, 12957, 12999. 
Gila  &  Ttaroe.  Specimens  of  cliloride  of  Biiver  and  BiWer  ABBay  button ; 

from  Grant  Coanty,  New  Mexico.    Accession  13585. 
Gittam,  F.  M.    One  fanudred  and  twelve  specimens  of  arrow-points  f 

from  California.    Accession  X3262. 
Oilmony  C.  D.    Samples  of  muscovite  with  inclosed  magnetite ;  from 

MoDtgomeiy  Coanty,  Maryland.    AccesBion  13744. 
Oloteoet,  Alfred  E.    Specimen  of  lire  snakej  from  Washingtoo,  D.  O. 

Accession  13303. 
Qlncater  Isingtaaa  Company.    Five  boxes  of  exhibits  of  isinglass^ 

^nee,  &e.;  firom  HassachaBetts.    Accession  12768. 
6vdman,  F.  D.  [through  William  Wesley).    Specimens  of  btrdskins; 

from  England.    Accession  13509. 
Goiieiny  Dr.  J.  B.    Specimen  of  beetle  (I^naates  tityus  Linn.};  from 

Virginia.    Accession  13428. 
Sou,  JV.  S.     Specimens  of  btrd-slcinB  (Dendrceca  asHva) ;  from  KanBas 

and  Western  Gnatemala.    AccesaiouB  12904, 13021, 13235. 
Gray,  Prof.  Asa.    Specimens  of  Indian  materia  medica,  dye-stofis,  and 

tanning  mat«rialB.    Accession  13813. 
6reni,  Monroe  A.    Three  dozen  barbless  flsb-hooliB.    Accession  12681, 
Grtenji^d,  James  M.    Specimen  of  qnartz ;  from  Michigan.    AccessioD 

12873. 
Brty,  J.  W.  (thnmgh  Bamett  Phillips).    Two  specimens  of  shells;  from 

Hartford,  Conn.    Accession  13711. 
Bridiey,  N^  A  Son.    Specimens  of  pig-iron  and  iron  ores ;  from  Dntchesa 

County,  New  York.    Accessions  13311, 13761. 
Ofig^^O.8.  Specimens  of  stone  relics;  from  Tennessee.   (Purchased.) 

Ac«Maioos  12663, 12740, 13222, 13293, 13336, 13353, 13373, 13399. 
Bwtade,  L.    Specimen  of  cactus  plant  [MeUeactus).    Accession  13416. 
Gonwy,  J.  H.    Specimens  of  bird-skins ;  i^m  Nvwicb,  England.    Ac- 

eesfflon  12917. 
Saag,  Mrs,    Specimen  of  Mexican  hairless  dog  {Oania  familiaris).    Ac- 

ee«Bion  12634. 
Baeketiberg,  Dr.  Q.  P.    Specimen  of  air  plant  {TiUaiuMa  reourcata)-^ 

tKm  Texas.    Accession  13747. 
Bague,  Arnold.    Package  of  chips  for  microscopic  slides.    Accession 

12726. 
Bsyw,  T.  O.    Two  samples  of  cotton  (ginnedandanginned);  from  Per- 
sia.   Accession  12720. 
Sttiiermanj  John  A.    Antograpb  letter  in  Siamese ;  from  the  King  of 

Siam.     Accession  12599. 
BailjC.J).    Oirster  dredge;  &om  Oonnecticat.    (Parcbased.)    Acces- 
sion 12629. 
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Ball  4&  Peanall.    Three  kita  of  aaaorted  malleb)  (large,  small,  and  me- 

dium);  from  North  Carolina.    (Poicbased.)    Accession  12965. 
Rammersiey^  W.  M.    Bpectmen  of  fteeh  sea  catfish  [^luriektJiys  mari- 

nvs) ;  ftom  Qaantico,  Ya,    AccesstOD  13472. 
Mampttm,  Sor..  Wade.    Part  of  skall  and  lower  Jav  of  alligator  gar 

(Litholtpit  tpatula) ;  fh>m  Missiasippi  River  ;  and  three  live  speci- 

meos  of  soft-shell  turtles;  from  Boath  Carolina.    Accessions  1258i, 

13226. 
Sarrington,  Oamet  (throttgh  F.  Stvuy),    Two  stone  images;  from  Tam* 

pico,  Mexico.    Accession  136 16. 
Marrit,  N.  R.    Specimen  of  clay;  fl'om  Hinds  Connty,  MisaJasippL 

Accession  13124. 
Money,  F.L.   Speeimenaof  Indian  relics.    (Loaned.)   Accession  12611. 
BoBBett,  Btirdett.    Specimen  of  owl,  in  flesh  (Atio  teiUonia%u$) ;  firom 

Iowa.    Accession  13622. 
Batces,  Br.  George  W.  (deceated),  {tkrovgh  Mrs.  Daniel  Tainter).    Collec- 
tion of  minerals,  rocks,  and  ores ;  from  varions  localities.    AccesBioQ 

13843. 
Batcle;/,  E,  B.    Specimens  of  shells,  snails,  newt  {DiemyetglMa  miniatu* 

miniatwt),  and  Albino  lat;  from  Niagara  Biver,  Chaataaqna  County, 

New  York,  and  Washington,  D.  C.    Accessions  13486, 13608. 
Sayden,  0,  8.    Specimens  of  mineials and  rocks;  from  Maine.    Aooes- 

sions  12669, 12961. 
Baydem,  William  P.    Specimens  of  minerals ;  from  Maine.    Aooession 

12776. 
jEToydow,  Walton.    Eleven  photographs  of  Indiana;  from  H.  B.  T.    Ao- 

cessioD  13686. 
Bags,  jr.,  John  W.    Alcoholic  specimens  of  snake,  insects,  crustaceans; 

from  North  Carolina.    Accession  13316. 
Bayward,  F,  W.    Specimen  of  mud  eeI[iKr«a  laeertina);  and  speoimeD 

of  decomposed  shell  limestone,  mainly  carbonite  of  lime;  from  Soatli 

Carolina.    Accessions  13183, 13773. 
Baxen,  W.  R,  U.  8.  A.    Specimen  of  Kyak  (skin-covered)  and  fvoiy 

mounted  with  paddles;  from  Greenland.    (Deitosited.)    Aooession 

12661. 
Baines,  Peter  C,  U.  8.  Engineers.   Samples  of  dredgiugs  and  speoiBten 

of  rook;  from  the  Potomac  Biver.    Aooession  13731. 
Bemphill,  Benry.     Specimens  of  shells ;  from  Florida,  Texas,  Miaais- 

sippi,  and  Looisiana.    Accessions  13044,  13268,  13733. 
Bempstead,  Elias  {through  C.  W,  Smiley).    Specimen  of  fossil  bona  and 

portion  of  tooth  and  rib ;  from  Tampa  Bay,  Florida.    Accession 

13514. 
Bereford,  Frank,    Specimen  of  chlorite  schist;  from  West  Yirginuk. 

Accession  13768. 
Merrick,  O.  L.    Specimens  of  Indian  relics  and  alcoholic  epeoimenB  of 

crabs,  shrimps,  and  cray-flsfa ;  from  Alabama.    Accession  12509. 
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Uetton,  B.  A.    Specimen  of  specular  liemntite;    hom  iluzel  Spring, 

Va.     Accession  13494. 
Higgina  &  Oifford.    Three  boat  modelu  and  oue  seine  Loat  pump;  fix)!!! 

Gloucester,  Mass.     (Purchased.)    Acccaeiona  12626,  12590, 
HUgard,  J.  E.    Chart  represeDliug  the  model  of  Atlantic  coast,  to- 
gether with  fifty  copies  of  a  reduced  chart  of  depths  and  tempera- 
tnres,  also  chart  relatiog  to  the  Loug  Islnud  Souiid  shell  fisheries. 
Accession  13110. 
Billon,  B.  A.    Specimen  of  pjrite  and  irrapbite  in  schist    Accession 

13020. 
Hill,  L.  S.,  d!  Co.    Two  frainra  spoon  baits  and  two  automatic  baits. 

(Loaned.)    Accession  12S91. 
Hillman,  Prof.   Uno  E.    Fish  albumen  and  two  specimens  haddock 
{MehiKogrammut  ceglefinvs),  preserved  by  new  solution ;  from  Massa- 
chusetts.   Accessions  12576, 12063. 
Bitigen,  W.  P.     Specimen  of  fish  (Fistularia  tabaccaria) ;  from  Chesa- 

I>eafce  Bay.    Accession  13590. 
Einde,  Alfred  W.     Specimens  of  shells;  from  California.    Accession 

13429. 
Birach/eUer,  C.  A.    Photograph  of  Huron  Indian  skull,  said  to  be  over 

two  hundred  and  thirty  years  old.  Accession  12688. 
Eiaeox,  W.  E.  Specimens  of  fossils.  Accession  13628. 
Eitekeoek,  George  N.   Specimen  of  sponge  j  from  San  Diego,  Cal.    Ae- 

cession  13500. 
Eitekeod,  Komyn.     CoHectioD  of  foods  (purchased)  and  two  bottles 

alcoholic  specimens  of  eels.    Accessions  13827, 13828,  13836. 
Bobbt,  Qeorge  8.    Specimens  of  oysters ;  from  Georgia  and  Florida ;  also 
fresh  specimen  of  the  embrjo  of  cat  {Felia  domettica).    Accessions 
12765,  12768, 135C9. 
Enffman,  J.    Specimen  of  porpoise  (Turtiopg  aubrideaa);  from  "Turkey 

Gat,"  near  Cape  May,  N.  J.    Accession  13554. 
Eo^fman,  I>r.  \V.  J.    Specimen  of  mammal  skin  [Arctomya  monax);  from 

MJchtgan.     Acce^on  13655. 
Eo/man,  Mickael.    Specimen  of  ore;  from  Missouri.    Accession  12S99. 
Eoffff,  Owrge.    S)>ecimens  of  minerals;  fttim  Texas.     Accession  13774. 
Eolberion,  W.    Specimen  of  pack  basket,  fly  books,  and  fishing  tackle. 

(Parchased.)     Accession  12606, 12673. 
EoUaday,  Ben,    Specimen  of  live  owt.     Accession  13059. 
Boll,  Dr.    Specimen  of  child's  shirt,  made  by  the  Gakcblguel  India  is 

of  Guatemala.     Accession  13260. 
Eolmet,  Frank.    Folding  canvas  boat;  from  Ohio.    AeccMsion  12580. 
Bi'lmea,  W.  E.    One  hundred  and  ninety-four  specimens  of  rocks ;  from 

the  Yellowstone  Park,  Wyoming.     Accession  13024. 
Eopkinton,  J.    Specimen  of  a  white  uak,  about  5  inelien  in  dlitmeter, 
with  12-iuch  board  driven  8  feet  through  it  by  the  slonii  which  passed 
tfaroDgL  the  town  of  Wesson,  Miss.,  April  22, 1883.    Accession  13383. 
H.  Mis.  69 22  C 
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HoptOH,  W.  B.    Two  Yoluinee  of  the  Sea  World  and  Packer's  Jonrnal, 

and  picture  of  W.  B.  Hopsoo.     Accession  12934. 
Boran,, Joseph.    Three  Bpecimeos  of  live  snakes;  IVom  Yirginia.    Acces 

Hion  131 71. 
Ifofnaday,  W.  T.    Alcoholic  epecimen  of  bat ;  from  Wa«biDgtOD,  D.  C. 

Aecessiou  13439. 
Hotchkiag,  Jed.    Sainples  of  coke;  from  FeDDsylvania  and  West  Vir- 
ginia.   Acceesious  13054, 13070, 13136. 
Boipard,  Emett.    Specimens  of  minerals,  hematite  and  chalcopyritfl^ 

hematite  and  asurite,  cbalcocite,  and  malachite,  &c. ;  tram  Loudoan 

County,  Virginia.    Accession  13025. 
Hoicard,  E.  L.    Specimen  of  soapstoiie;  from  near  Falls  Church,  Va. 

Accession  13562. 
Hoiearth,  Jama  W.    Specimens  of  mincralB,  green  feldspar,  orthoclase, 

muscorite,   limonite,  ganiet,  &c. ;    from  Pennsylvania.     Accession 

13525. 
Hove,  H.  W.    Medal  or  calendar,  dug  from  an  Indian  burial  ground  iu 

1842 ;  from  Ohio.     (Loaned.)     Accession  13376. 
Howes,  B.  A.,  <£  Co.    Specimen  of  a  human  skeleton.    (Purchased.)    Ac- 

cessiou  13793. 
Howland,  B.  S.    Porpoise  {Kogia  goodet)  d  feet  long,  found  on  beach  at 

lifeaaviug  station  No.  8,  fourth  district.  New  Jersey.      Awession 

13060. 
Bubbard  Brothers.    Specimen  of  porpoise;  from  Fire  Island,  New  York. 

Accession  12959. 
Budaon,  Dr.  Q.  L.  [through  F.  L.  Donnelly).    Stuffed  specimen  of  alli- 

gatoi'  {Alligator  misaissippientis),  pelican  {Pelecanus  fuscu*),  uiitskntt 

{Fiber  zibethiats),  fox,  and  female opossain  {Didtlphya  Tirginiana),  wiib 

young  attached  (Seiurua  niger  var.  niger).    Accession  137.19. 
BvghUtl,  Thomax.    Speciinensof  fresh  fish  (MugtlalbvUi,  Caranx ktppva, 

8s7notilm  bullaris,  &6.);  from  Maryland.    Accessions   13032,13603, 

13718. 
ffumtong,  William.    Specimen  ofcast  of  carved  stone-head;  from  mound 

in  Iowa.     Accession  13471. 
Bunt,  Charles  K.  (through  John  P.  Rogan).    Specimens  of  Indian  relics ; 

from  Wilkes  County,  North  Carolina.    Accession  13217. 
Bunt  &  Robert*.    Specimen  of  weevil  web,  larva  of  EphintUt  zea.    Ac- 
cession 13834. 
Buntington,  Dr.  D.  L.     Specimen  of  fresh  fish.    Accession  1<{334. 
Buslr,  C.  J.    Alcoholic  siiecimeus  of  fishes  {N^olhonotvs).    Accession 

13432. 
Butchittson,  Mrs.  B.  M.    Specimen  of  live  eagle.     Accession  1.1540. 
Jacksnn,  Charles  A.    Model  of  "  carry-away  "  boat :  from  Long  Island. 

(Pnrt-hased.)     Accession  12749. 
Jackson  R.  B.  (through  F.  L.  Donnelly).    Siiecimens  of  Indian  relies  and 

bones  (Bvmo  mpie"''>  ■  *''«'"  Georgia.     Accession  13740. 
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Jacob,  Edwin,  U.  S.  2r.  {through  Mrg.  Captain  Joueit).  Two  leaves  of 
silvtT-tree  {Leucodendronargeiiteitm) ;  from  Cape  of  Good  Hope,  Sontli 
Africa,  near  Talwe  Mountain.     Acessinn  12574. 

Jamaica,  Ooremmentof.  Specimens  of  cinchona;  from  tbeGovunimeiit 
plaulatioDs;  J.  Hart,  uujieriDtciident.     Accession  13384. 

Jamea,  Henry  H.  Specimen  of  wbip-poor  will,  in  fiesti,  and  uU^  skin  of 
a  snake  {Tropidonotus  sipedon);  ftxim  District  of  OoUimbia.  Acces- 
sions 13280,13304. 

James,  Isaac  {through  Frank  Burns).  Specimens  of  foEwiliferouB  lime- 
stone; from  Bloant  Spring,  Ala.    Accession  12937. 

James,  U.  P.  Eigbty-seven  species  of  invertebrate  fossils;  from  Ohio. 
Accession  13216. 

Jardine,  D.  S.  Specimens  of  iron  ores;  from  Bethlehem  Iron  Com- 
pany's mine,  'Wilbar,  Ontario,  Canada.     Accession  13734. 

Jeffreys,  J>r.  J.  Qtpyn.  Large  collection  of  shells ;  from  Eurojte.  Pur- 
chased.   Accessions  13083,  13424, 13508. 

Jeuelt,  Willard.  Sketches  of  Indians  made  by  Duncan  in  1853.  Ac- 
cession 13050. 

Johnson,  Samuel.  Specimens  of  arrow-heads ;  from  Wood  County,  West 
Virginia.    Accession  13488. 

Johnson  (£  Toung.  Specimens  of  fresh  lobsters;  from  the  Boston  Mar- 
kei.    Accession  12661. 

Joves,  George  C.    Cast  of  pierced-stono  implement.    Accession  12630. 

JoMes,  J.  F,  Specimen  of  live  catfisbcs  {Amtunis  marmorat'us);  from 
Georgia.    Accession  13807. 

Jones,  T.  S.    Specimen  of  worm ;  from  Virginia.     Accession  13322. 

•Anijr,  P.  X.  Large  collection  of  general  natural  history  and  ethnolo- 
gica ;  from  Japan.    Accessions  13306, 13360. 

Kales,  I>r.  J.  W.  Specimens  of  Indian  arrow-heads ;  from  New  York. 
Acceasiun  12967. 

Kams,  T.  C.  Specimen  of  stone  relic ;  from  Knox  County,  Tennessee. 
Accession  13411. 

Karr,  Anton.  Specimen  of  pag  dog  {Canis  familiaris),  in  flesh ;  from 
Washington,  D.  C.    Accession  13651. 

Karr,  W.  W.  Specimens  of  petrified  moss  and  beach  leaves;  from 
Clarke  County-,  Indiana.     Accession  13601. 

Kan/man,  Joseph  F.    Alcoholic  specimen  of  snake;  from  Virginia.    Ac- 
cession 12973. 
Keam,    nomas  V.  {through  James  Stetenson).    Specimens  of  two  live 
rattlesnakes,  used  by  the  Moqni  Indians  in  their  snake  dances.    Ac- 
cessiou  13705. 

Keith,  Minor  C.  {through  Hoatllj/  <£  Co.).  Specimens  of  twelve  stone  im- 
ages, with  pieces  found  at  a  point  called  Dos  Novillos,  on  the  line 
Costa  Bica  Itailroad,  some  49  miles  from  the  coast,  at  from  2  to  6  ftet 
below  Barface.    Accession  13254.  .(H^qIc 
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Keitk,  Nathan.  AlcoholicspecimeDof  fishes;  &om  Maaaachusetts.  Ac- 
cession 13580. 

Kelly,  jr.,  J).  D.  Model  of  " donble-ender  boat;"  from  Maine.  (Pur- 
cbased.)    Accession  12594. 

Eelly,  John  F.  Alcoholic  speciineiiB  of  snails;  from  Washington,  D.  G. 
Accessions  12986,  13062. 

Semeys,  E.  Collection  of  clay  models  of  American  animaLs.  Accession 
13111. 

Kengla,  L.  A,  Collection  of  bones  {Homo  Mpient) ;  from  Indian  graves 
in  West  Virginia.    Accession  13726. 

Kent,  A.  8.  (through  John  P.  Sogan),  Specimens  of  Indian  relics ;  ftom 
Caldwell  County,  yorth  Carolina.    Accession  13479. 

Kerr,  W.C.  Specimens  of  building  stones  and  soapsUiaes;  from  North 
Carolina.    Accessions  12616,  13826. 

Kettle,  Mr.  Specimens  of  vein  gold ;  from  Oolpeper  Ooonty,  Yirginia. 
Accessions  13312, 13326. 

King,  Arcke  Oracle.  Specimen  of  granite;  fhjm  Ne V  York.  AocessioD 
13008. 

King,  F.  H.  Specimens  of  eel  {Petromyzon  argenttut  and  Bltaina  tol- 
poidet) ;  from  Wisconsin.    Acoesaions  13486,  13720. 

King,  F.  M,  Specimens  of  stone  relics;  from  San  Jacinto  Monntuns, 
California.    Accession  13623. 

King,  J.  R.  Specimens  of  stone  relics ;  from  Ohio.  (Loaned.)  Acces- 
sion 13356. 

King,  Peyton  R.  Alcoholic  specimens  of  fishes  {Cyprinoids)  and  speci- 
mens of  fossils ;  from  Alabama.    Accessions  13318, 13420. 

Knott,  W.  T.  Specimens  of  copper  implements;  from  monnd  near 
Lebanon,  Ey.    Accession  12812. 

Knowleii,  Herbert  M.  Specimens  of  fresh  fish  (Fistularia  aerrata,  Oydop- 
tervB  lumpua) ;  from  life-saving  station  at  Point  Jadith,  Bhode  Island. 
Accessions  13613,  13653. 

Kohn,  A.  E.  Specimens  of  Indian  arrow-heads  and  quartz ;  from  Sonth 
Carolina.     Accession  13179. 

Korts  &  Bean.  Alcoholic  specimen  of  (say-fish ;  from  Potomac  River. 
Accession  12943. 

Kortz,  Cliarlet.  Alcoholic  specimens  of  snake  and  ciay-fish ;  from  Po-  - 
tomac  Biver.    Accession  13063. 

Kreager,  John.  Specimens  of  minerals;  from  Colorado.  Accession 
13578. 

Kuehling,J.B.  Specimen  ofliTingtQrkeybnzzard,JnT.;  from  Virginia. 
Accession  13285. 

Kummer/eld,J.F.  Specimen  of  stone  relic;  from  Pottawattanue  CooDty, 
Iowa.    Accession  13676. 

Kurrachee  Municipal  Library  and  Museum.  One  box  specimens  of  mam- 
mal skins  and  sknlls  and  one  box  (277)  specimens  of  drags;  from 
India.    Accession  12523.  ^  , 
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Lanuon,  John  8.,  tt  Bro.  Specimens  of  pottery,  etone  implementa,  gold 
and  bronze  imageu;  from  the  Chiriqni  graves;  also  large  collection 
of  antiqoities,  arrows,  cbisels,  and  other  implements  of  modern  In- 
dians of  Gbiriqui ;  collected  by  J.  A.  McNiel.  Accessions  13654, 
13670. 

Lanphear,  Otorge  S.  Pbotograpli  of  tbe  flebmongere'  association.  Ac- 
cesfflOD  13078. 

L(U\n>p,  W.  H.    Specimen  of  coke ;  from  Virginia.    Accession  13798. 

Lawler,  D.  J.  Specimens  of  boat  models,  menbaden  steamer  and  fish- 
market  boat    Accession  12821. 

Leas,  Henry  C,  Son  &  Co.  Specimen  of  double-crested  comorant  skin; 
from  Howard  Connty,  Maryland.    Accession  13792. 

Lee,  Henry  B.  {through  John  B.  Wiggins).  Specimen  of  fossils;  from 
New  York.    Accession  13659. 

Lee,  John  W.  Sivecimeas  of  minerals;  ttotn  Maryland.  Accession 
13036. 

Leffet,  James,  d:  Co.  Model  of  the  Leffeldouble-tnrbine  water-wbeel; 
from  Springfield,  Ohio.    Accession  13105. 

Leonard,  Henry.  Specimen  of  canary  bird,  aged  thirteen  years  and  six 
moDtbs.    Accession  13084. 

Leslie,  C.  C.  Specimens  of  oysters;  fh>m  Soutb  Carolina.  Accession 
13780. 

Letgttereitx,  Prof.  L.  Specimens  of  fossils;  from  Ohio.  Accession 
J  3321. 

L§  Tan,  Mrs.  M.  J.  Three  specimens  of  old-style  lamps.  Accession 
12620. 

Letcis,  Duff  Green.  Alcoholic  specimen  of  fonr-legged  cbick  of  domestic 
fowl ;  from  Jefferson  Connty,  West  Virginia.    Accession  12714. 

JAghton^  W.  R.  Specimens  of  fossils  and  unios;  from  Iowa;  and  bead 
of  an  idol;  fit>ro  an  Azteotomb  in  Mexico.  Accessions  12060, 13356, 
13537. 

LiUy,  C.  A.  Specimens  of  ores;  from  Hall  County,  Georgia.  Acces- 
sion 13538. 

Lineobt,  Charles  P.  Speoimen  of  a  Siamese  cat  {Felis  domesUca) ;  from 
Bangkok,  Siam.    Accession  12898. 

Lindtey,  C.  T.  Specimens  of  stone  relics;  from  Illinots.  (Loaned.) 
Accession  12658. 

Lloyd,  C.  H.  Specimens  of  arrow-heads ;  from  Virginia  audMaryland. 
Accesswns  12890, 13159. 

Ltoyd,J.M.  Specimen  of  jasper  arrow-head;  from  Charles  County, 
Maryland.    Accession  12547, 

Loehman,  0.  L.    Photographs  of  plants.    Accession  12550. 

ZAfcJneood,  Samuel.  Specimenof  stonerelic;  from  New  Jersey.  (Loaned.) 
Accession  12982, 

Logan,  Hon.  John  A.  Collection  of  copper  and  silver  ores ;  from  Illtnois, 
Accession  12286. 
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Logan,  W.  E.  (through  Son.  M.  W,  Ramom).  Specimen  of  iron  ore; 
from  Koi'tb  Carolina.     Accession  12734. 

Loomis,  Plumb  &  Co.  Two  autotnativ  reels  (bronze  and  nickel  plate); 
fVoni  New  Tork,     Accession  1-784. 

Lapp,  John  F.  ISpecimen  of  black-oak  root,  with  piuo  root  f;rowu 
tbroDgh  it;  from  Arkansas.    AccessioD  13089. 

Lorillard,  Fierre  {through  D6sir6  Ckarnay,  of  Paris).  Large  collection 
of  casts  of  many  of  tbe  most  notable  inscriptions  and  bas  reliefs  exist- 
ing in  tbe  rained  cities  of  Mexico  and  Central  America.  Accession 
13211. 

Love,  Thomas  J.  Specimens  of  oysters ;  from  New  Jersey.  Accession 
12618. 

Love,  William  B.  Ponr  specimens  of  native  gold  in  qnartz;  from  Cul- 
peper  County,  Virginia.    Accession  13092. 

Love,  W.  G.  {through  F.  W.  Taylor).  Specimen  of  gold ;  from  near 
Kicbardsvtllc,  Culpeper  County,  Virginia.     Accession  138U3. 

Loicell,  Stephen  A.  Specimen  of  mineral  {Epidote  iHtk  QroaaulaHte  in 
quartz) ;  from  Hebron,  Me.     Accession  13386. 

Ludworth,  George  B.  Alcoholic  Hi>ecimens  of  snakes ;  from  Micbigan. 
(Loaned.)    Accession  13426. 

Lugger,  gr.,  0.  Specimens  of  bird-skins;  from  Demerara,  South  Amer- 
ica.    Accession  13652. 

Ijummis,  Charles.    Copies  of  "Bircli  Bark  Poems."    Accession  13689. 

LptU,  William.  Specimen  of  limonite  dendrite  on  limestone ;  from  Illi- 
nois.   Accession  12797. 

MacLean,  J.  P.  Specimen  of  cane,  made  of  cedar  log,  fiom  85  feet  he- 
low  surface,  fragment  of  bone  implement  and  prong  of  deer's  antler 
from  an  earthwork  in  Highland  County,  Ohio.  Accessions  13604, 
13723. 

Macleay,  William.  Specimen  of  dugoug  skin  {HaJicore  dwgong);  from 
Sydney,  Australia.     Accession  12S13. 

Mais,  H.  C.  {through  W.  W.  Evans).  Specimens  of  tusks,  teeth,  and 
claws  of  extinct  species  of  kangaroo  {Biprotodou),  found  18  incites  be- 
low surface  of  swampy  land  near  Millicent,  in  the  southeast  district  of 
South  Australia.    Accession  12988. 

Mallet,  jr.,  Edmond.  Specimen  of  hen's  egg;  from  Washington,  D.  C. 
Accession  13004. 

Malhrs,  H.  P.  Specimens  of  slides  of  diatoms ;  from  Pensacola  Bay, 
Florida.    Accession  13329. 

itallet,  Dr.  J.  W.  Specimens  of  minerals;  from  Texas.  Accession 
13817. 

Mann  Brothers.    Samples  of  oyster  tubs.    Accession  12528. 

Mann,  Charles  L,  Sample  of  piercing  tool  and  fish-hook,  made  firom 
hammered  copper  and  rolled  in  shape.     (Loan.)     Accession  12621. 

Manning,  P.  C.  Specimens  of  gneiss  and  collection  of  small  stones ; 
from  Maine;  also  porphyry  and  quartz;  from  Placer  County,  Cali- 
fornia.   Accessions  12702,  13002,  13434, 
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Maruoi^,  0.  W.  Atcobolic  BpecitncDS  of  reittiles;  from  Ti'xn»,  Acci'S- 
sioD  137^.  ~ 

ManluUl,  H.    Specimen  of  duck  in  flesfa.    Accession  13635. 

Mankall,  8.  2i.  Live  Bi>ecimeQ  of  iluck,  from  I'ttck's  Bcucli,  New  Jer- 
sey.    Accession  13629. 

Martin,  Horaee.  'Specimen  of  stone  ax  and  pipe;  from  Missouri.  Ac- 
cession 12V93. 

Uartin,  S.  I.  Specimens  of  five  playing  cards  taken  from  [loucb  of 
codfish  baaled  ap  in  90  fathom»  of  water  in  latitiido  42  soutli  on 
tfae  18th  of  September,  1882 ;  also  box  of  net  furmors ;  from  Massacbn- 
setts.    Acceseious  12564, 137S1. 

JfoMX,  John  (through  George  P.  Mertill).  Specimens  of  dialuittc,  cpidot  ic 
rock,  &c }  from  Goose  Creek,  near  Leesburg,  Va.    Accession  13407. 

Mather,  Fred,-  Alcobolic  fishes  (SaleeUnmfonti)ialui,  Gorcg<*nuit  quadri- 
lateralit,  Catottomaa  commeraonii,  Amiurns  catus,  LuxHua  cornutux, 
&c);  from  "  AdirondackB."    Accrssions  13085,  13214, 13S11. 

Matthata,  John.  Specimen  of  marble  containing  90  per  cent.  Ciirbonate 
of  lime,  and  one  bottle  of  powdered  snow-flake  marble;  from  New- 
York.     Accession  13489. 

Matte*,- M.  R.    Specimens  of  six  inetallo-plRstic  fishes  (loan),  and  ten   . 
photographs  of  the  West  Indian  fishes;  from  Snrinam.     Accessions 
13201,  13496. 

Mattton,  Bans  (through  contiulgeneral,  Calcutta).  Collection  of  roots 
and  plants  ;  from  India.     Accession  13402. 

Maxty,  Hon.  8.  B.  Pair  of  horns,  with  section  of  sknil  attached  [Bon 
taunu).    Accession  1290,^. 

Mag,  William  R.  Specimen  of  snpposed  gold-bearing  slate.  Acces- 
sion 12G56. 

MeBride,  R.  O.  Specimen  of  stone  ax;  from  Miasonri.  Accession 
12631. 

MeCtttkill,  J.  C.  I.  Samples  of  mineral  water  and  small  specimen  of 
ore ;  from  Texas.    Accession  12779. 

McCcHeg,E.  P.  Specimen  of  eocene  niollusks;  from  marl  hed  in  I'rince 
George's  County,  Maryland.    Accession  13717. 

McCormick,  L.  M.  Skeleton  of  squirrel  (Sciurns  caroUnemiii) ;  from  Falls 
Chiircb,  Va.;  specimen  of  cat  (i'e/w  domcttica);  from  Smithsonian 
Cronnds ;  and  collection  of  birds,  skeletons,  and  bones ;  from  District 
of  Columbia.    Accessions  13150,  13606,  13779. 

McEtroy,  8.  W.  Box  of  cntde  material;  fiom  Kansas.  Accession 
13099. 

McFarlantl,  Prof.  R.   W.  {through  Hon.  H.  L.  Morey).     Specimens  of 
cedar,  from  S5  feet  below  surface;  from  near  OxfonI,  Ohio.     Acces- 
sion 13S21. 
ifcOlothlin,  O.  W.    Sjiecimeqa  of  minerala;  fVom  Tex^s.     Apcessiop^ 
]:1090,'  13;J5T. 
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McKay,  C.  L.  {deceased).  Collection  of  irory,  bone,  and  wood  oniamcDtP, 
alcoholic  8|)eciDiei)»  of  nminmals,  iosects,  flslics,  invertebrates,  frogtt, 
mid  stoue  relied,  miufrals,  iiumice-stone,  birds'  aests  nod  skins,  sliella, 
plants,  dried  iusecta,  and  fossil  alielU,  &c. ;  from  Alaska.  Accessionct 
13527, 13824. 

ilcKemie,  A.  {through  James  0.  Swan).  Specimen  of  suony  owl ;  from 
Massctt,  lii-itisti  Columbiiv.    Accession  13844. 

3fcKesxon  <£  Bohbins  (New  York).  Two  hundred  samples  of  oils,  one 
hundred  specimens  of  miscellaneous  drugs,  one  box  of  commercial 
R|)onges,  and  one  box  specimens  of  cnpren  leaves,  bark,  and  fruit. 
Accessions  12579,  12942,  13128,  13219, 133C9. 

McKlcroy,  John  M.    8pecitn«nof  shed  skin  of  snake.     Accession  13329. 

McLachleii,  A.  M.  (through  Son.  ^.  R.  Peters).  Specimens  of  ores.  Ac- 
cession 13819. 

MclMin,  J/.    Tlirec  boat  models,     (Purchased.)     Accession  12545. 

McLean,  John  J.  Specimens  of  stone  relics  «nd  flint  chippings,  skele- 
ton of  largo  seal  (Eumctopiag  atelleri),  two  skins  of  seals  (Zalopbvs 
call  for  ulcus),  specimen  of  sliell,  rocks,  showing  work  of  boring  mol- 
Insks,  and  pumice-stone;  from  California.     Accession  13805. 

McManna,  Felix  E.    Spccinu'U  of  fossil  shell.    Accession  1H713. 

McMenamin  c£-  Co.  ( Virginia).  Eight  boxes  of  canned  oysters  and  cnibs. 
Accession  12510. 

McHiel,  J.  A.  {through  J.  S.  Lamson  i6  Bro.).  Alcoholic  spcciuiemi  «»f 
ftsbes,  ccl^t,  shrimps,  and  crabs,  shells,  aud  frogs ;  from  Chiiiiiui  River 
and  streams  dowing  from  Mount  Chiriqui;  and  alcoholic  specimen  of 
snake  {Pelamvi  bieoler) ;  from  Paciftc  Ocean,  off  the  Island  of  Quibo. 
Accession  13473. 

Mead,  B,  F,  Specimen  of  black  sand  {Menaccanite) ;  from  Kansas.  Ac- 
cession 12G55. 

Meadoics,J.  A.  Specimens  of  silver  and  copper  ores;  from  New  Mexico. 
Accession  12S02. 

Meigs,  M.  C,  U.  8.  A,  Specimens  of  sandstone;  from  (luarries  at  Ma- 
na.s»a»,  Ta.     Accession  12992. 

Melcille,  George  W.,  U.  8.  K.  Suit  worn  by  him  during  the  retreat  from 
the  Jeannettc  and  search  for  De  Long  and  comrades  iu  Siberia.  Au- 
cessiou  1279<>. 

Merccr,lt.  IF.  Si>ecimensof  stonerelics;  from  Kentucky,  Ohio,  Georgia, 
and  Wesl  Virginia;  and  two  stone  pipes;  from  Tennessee  and  Georgia. 
(Loaned.)    Accessions  13449,  13684. 

Merchant,  jr.,  Qeorge.  Two  boxes  and  six  bundles  of  fishing  appamtas. 
Accessions  12C>19,  12C29. 

Merriam,  Dr.  G  Hart.  Three  boxes  and  one  keg  specimens  of  seal  akiiis 
and  skulls  {Phoca  grcenlaridica,  Cgstophora  cristata),  samples  of  seal  oil ; 
from  Newfoundland;  and  skins  of  seals  with  skulls  and  flippers  at. 
tached  {Plioca  grcenJandica);  from  north  shore  of  Golf  of  Saiut  jMsf- 
I-enpf.    Accessions  13i08,  13110,  13149,  I35I8. 
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Merrill,  Otorge  P.  Alcoholic  specimens  of  flsbes,  snail,  bat,  and  rep- 
tiles; from  Maine;  also  coUeclious  of  rocks  and  minerals;  from  Mas- 
socbusetts,  Virginia,  Maryland,  and  District  of  Columbia.  Accessions 
13395, 13405, 13301,  13502,  1350C,  13510,  13510,  13565, 13C90,  13764, 
13S01. 

MrrrHl,  L.  B.    Specimens  of  rocks;  from  Maine.    Accession  13584. 

MttcaJ/e,  P.  Herbert.  Collection  of  dried  and  alcobolio  insecta;  from 
New  Zealaud.    Accession  13S10. 

Meifer.A.B.  Specimens  of  jadeite;  from  Tunan  and  China;  also  speci- 
men of  jade;  ftt>m  Cbina,  New  Zealaud,  New  Caledonia,  Turkestan, 
and  Sibenu.    Accessions  13418,  13722. 

Midtujan  Carbon  Works.  One  box  samples  of  animnl  charcoal;  from 
Mictiignu.    Accession  1518S. 

ISiddleton,  Carman  &  Co.  Specimen  of  flsh  (Paralichtkys  dentatun)  up- 
per eye  on  top  of  bead.     Accession  13610.    * 

MiddkUm,  J.  ¥.  {through  Bon.  J.  W.  Throckmorton).  Sampleof  mineral 
water ;  from  Texas.     Accession  13786. 

Milam.  B.  C.  Specimen  of  nickel-plate  flsbing-reel ;  from  Kentucky. 
(Loaned.)    Accession  12807. 

mUer,  Benjamin.  Alcoholic  specimens  of  fishes,  snakes  and  lizanls. 
Accession  13461,  13683. 

Miller,  David.  Specimen  of  maXa^CondyluracrisUita);  from  Pennsjl- 
vaaia.     Accession  12877. 

Miller,  H.  H.  Specimens  of  birds  in  flesh  ;  from  Maryland.  Accession 
12609. 

Milligan,  J.  D.  {through  P.  L.  Jouy).  Collection  of  clay  figures ;  from 
Tientsin,  China.    Accession  13030. 

itUlt,  William,  £  Son.  Two  boxes  fishing  tackle.  (Loaned.)  Accessions 
J  27 16, 12728. 

Mintontk  Co.  {through  L.  Straus  £  Sons).  One  'cask  decorated  china 
drioking  vessels ;  from  tbeir  works,  Englund.     Accession  13710. 

Mintser,  WiUiam  A.,  U.  8.  K.  Specimens  of  minerals ;  from  North 
Carolina.     Accessions  13281,  13640. 

Mitchell,  Lemuel.    Specimen  of  live  crab.     Accession  13367.  . 

Mitchell,  LeirU  0.  Specimen  of  fresh  flsh  {Pomacantlius  arcuatua) ;  from 
Bamegst,  N.  J.     Accession  13671. 

Mitchell,  J.  E.  Column  of  grind-stones  composed  of  thirteen  varieties. 
Accession  13324. 

Mitckdl,  Dr.  S.  W.  Specimen  bf  rattlesnake  6^  feet  long ;  Itom  Florida. 
Accession  13064. 

Moffat.' B.  F.  Si>ecimen  of  worm;  from  New  Hampshire.  Accession 
13387. 

Monrtie,  Prof.  Charles  E.  Specimen  of  orrellite  on  bituminous  coal ; 
from  Newburgh,  W.  Va.    Accession  13847. 

Momroe,  M.  Foar  bottles  samples  of  boiled  and  steamed  reflneil  seal 
oils;  from  Saint  John's,  NewfoqncHand.    Accession  13391. 
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Monumental  Bronze  Company  (Connecticut).  Bronze  statne  of  soldier 
aod  specimeu  of  ore,  &C.;  product  from  ore,  a  head,  hands,  and 
pieces  of  the  metal  showiug  uiaDDer  of  puttiog  together,  &c.  Acce«- 
aioD  12997. 

Mooers,  L.  M.  Specimen  of  silicifled  wood;  from  Virginia.  Accession 
13413. 

Moore,  F.  L.  Sixbuudred  andthirtypoandaof  gypsam;  from  Windsor, 
Nova  iScotia.    Aceessiou  13101.  *  ' 

Moores,  T.  R.  Box  of  fish  eggs  auil  alcoholic  specimens  of  Bocky  Mount- 
ain wbiteflsh  {CoregoHus  icilHamnonii] ^  from  Oregon.  Accessions 
12853,  13777. 

Moore,  James  A.  K.  Specimen  of  great-horned  owi  {Bviio  virginianta) 
and  box  of  owl  eggs ;  front  Virginia.    Accessions  12742, 12980. 

Moorman,  Charles  R.    Specimen  of  eagle-skin  (bald).     Accession  12524. 

Morrix,  Dr.  Robert  T.  Phial  cootainiog  parasite  taken  from  brook-trout. 
Accession  13141. 

Moser,  JcJ/'.  F.,  Lieutenant,  U.  H.  N,  Collection  of  minerals,  reptiles, 
insects,  rocka,  chrome  iron,  fossil.'^,  and  fragments  Indian  skalls, 
sbark-skin,  and  bird-skin  ;  from  Central  and  South  America.  Ac- 
cession 13481,  13507,  13755. 

Mttrphi/,  William  M.  [through  General  21.  La  Rue  Harrison).  Speci- 
men of  wooil  from  CO  fuel  below  enrfitce;  fVom  Perry  County,  Illinois. 
Accession  13011, 

Museum  of  Comparative  Zoology.  Set  of  "  Blake "  corals,  alcoholic 
specimens  of  craylish ;  fioin  Alassacbusetts.  Accessions  12782, 12842, 
13560. 

Mitsser,  George.  Specimen  of  strap- worm  (£u7u/adu7ra>»a);  taken  from 
a  Potomac  shad.     Accession  13230. 

Nation,  William.  Two  specimens  of  bird-skins;  from  Peru.  Acces- 
sions 13490,  13634. 

.Veffjfe  (£  Levii.    Two- full- rigged  boat  models.     Accession  1332S. 

Neal,  Dr.  James  C.  Three  boxes  of  mammal  bones;  from  Florida;  also 
alcoholic  s]>ecimen  of  salmander  {Amblysloma  tigrinum).  Accessions 
13544,  13591,  13632,  13701. 

Keill,  Allot.  One  box  of  oysters  in  the  shell ;  from  N^ew  Jersey.  Ac- 
cession 125.10. 

Nelson,  C.    Samples  of  canvas,  rope,  and  netting.     Accession  12874. 

Nelson,  John.  Box  of  clotLing  used  by  the  Gloacester  flsbermen.  (Pur- 
chaseil.)    Accession  12607. 

Nelson,  Dr.  Wol/red.  Bottle  of  alcoholic  serpents;  from  Central 
America.     Accession  12951. 

NewBedforrt  Cordage  Company.  One  box  of  whaling  lines.  (Purt^aseil). 
Accession  1260G. 

Newton,  W.  A.    One  box  of  kaolin  ;  from   Missoati.     Accession  12976. 

Nichols,  Edtcard.  Liviug  specimen  of  rattlesnake;  from  Georgia.  Ac- 
cession 13249. 
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jneioli,  Benry  E.,   U.  8.  tteamer  ^'HoBgler."    A  valuable  collection  of 
birds,  mammalH,  reptiles,  fishes,  &c. ;  from  Alaska  aDd  Sonora.    Ac- 
cessiou3l25T0,  13757. 
Ifiiierton  &  Baxter.    Two  books  sample  fish-books.    Accession  1270U. 
Siekerton,  Qeorge  Y.    Booe  from  wLale.     Accession  13058. 
.VuMK,  IV.  A.    One  box  of  minerals ;  from  North  Carolina.    Ac^ssion 

13(113. 
S%Uing,  C.  C.    Large  nud  valuable  collection  of  antiquities,  stoue-idol, 
birds,  and  mammal  skins;  from  Central  America.    Accessions  12748, 
13208,  13252,  13258. 
yye,  jr.,  WUlard.    Valuable  collections  of  fishes,  iu  vertebrates,  Indian 
relics,  shells,  &c. ;  from  Massachusetts ;  bird  and  mammal  skins,  in- 
sects, fungus,  &c. ;  from  Utah  and  Montana.    Accessions  12791, 12933, 
13213,  13362,  13657,  13730.  . 
<XeT,F.  A.    Spccimeu  of  pottery;  from  Chihuahua,  Mexico.    Acces- 
sion 13674. 
Offittt,  T.  J.    Specimen  of  tarantula  found  in  bunch  of  bananas ;  from 

West  Indies.    Accession  13C92. 
Ogdim,  W.  H.    Specimen  of  beetle  {Dynastes  tityua);  from  West  Vir- 
ginia.    Accession  12393. 
Oiwuied,  Charles  F.    Specimen  of  fossil ;  from  Ohio.     (Loaned.)    Acces- 
sion 13645. 
Oreutt,  Charles  B.    Valuable  collection  of  bird  and  mammal  skins, living 
and  alcoholic  reptiles,  samples  of  fibers  anil  articles  made  by  Indians 
of  Lower  California.    Accessions  12:i20,  33430,  13430, 13457, 13512, 
13000. 
Oregon  Packing  Company.    Sis  cans  of  salmon;  from  Columbia  Biver. 

Accession  12830. 
Ortnn,  Prof.  Edward.    Three  samples  of  coke;  from  Ohio.    Accession 

13135. 
Osgood,  N.  A.    Two  portable  canvas  boats.     Accession  12930. 
fhttrmoor,  H.  D.,  &  Son.    Model  of  life-saving  mattress.     Accession 

12732. 
Packicood,  F.  J.    Specimen  of  beetle  {Dynaates  tityut);   from  Florida. 

Accession  13269. 
Page,  John  R.    Two  albino  robins;  from  Virginia.    Accession  12964. 
Palmer,  Dr.  Edward.    Collections  of  Indian  relics,  pottery,  shells,  miii- 
eralSf  fibers,  plants,  &c.,nsed  as  medicines  and  in  cooking;  from  North 
Carolina,  Tennessee,  A1ab<ima,  Arkansas,  and  Texas.    Accessions 
12601,  12995,  13267,  13294,  13365,  13743,  13702. 
Palmer,  William.    Mold  of  large  copper  hoe,  three  skins  of  grouod- 
sqnirrele,  and  bottle  of  alcoholic  reptiles ;  from  Michigan.    Accession 
13273. 
Panons,  William  B.    Old  style  of  lantern  used  on  shipboard  prior  to 
1840.     Accessiou  1273tf, 
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Pearee,  Jomu  fi.,  iD  Co.  Basket  of  8holl  njsters;  from  Rhode  IslnD^I.  I 
Accession  1251!), 

Peary,  R.  E.,  U.  S.  S.  Fiue  specimen  of  coral  attaclied  to  a  crow-bar,  I 
foiuxl  iu  G  fattaoDiH  of  water  at  Key  West,  Fla.     Accession  13478. 

Pens,  H.  D.  Specimen  of  commou  frjiug-pan  covered  with  barnacles 
mid  large  coral;  fromBnyof  La  Paz,  Lower  California. 

Pengelly,  William.^  Chest  of  fo8si^  bones;  from  Kent's  Cavem,  near 
L»tnoiiia  Torquay.    Accessions  13075.  , 

Perrji,  N.  E.  Collection  of  sixtyfour  specimens  of  minerals;  from 
Maine.    Accession  13524. 

Peters,  T.  E.    Specimen  of  insect;  from  Virginia.    Accession  13257. 

Petroff,  Iran.  Tobacco  pouch  and  pair  of  bock  luittens ;  from  iDdiaus 
of  Alaska.     Accession  12S02. 

Pharmaceutical  Society  of  Great  Britain.  Specimen  of  fruit  of  the  doable 
oocoauut.    Accession  13S31. 

Phillips,  Bamet.    Pair  of  Turkish  slippers,  game  of  thirty-one,  fresh     | 
mackerel  [Scomber  scombrvs],  and  specimens  of  the  leaves  and  fmitof 
the  OgcechCK  lime;  from  near  Savannah,  Ga.     Accessions   12757, 
13060,  13350, 13711. 

PkiUipK,  William,  <£  Son.  One  slab  each  of  Japan  Sea,  Noithwest,  and 
South  Sea  whalebone.     (Purchased.)     12825. 

Picking,  Henry  T.,  U.  S.  N,  Auiukel-plated  working  model  of  the  Cour- 
tenny  automatic  whistling  buoy.    1283C. 

Pierce,  Eugene.  Specimen  of  living  water-snake ;  from  Virginia.  Ac- 
cession 13232. 

Pile.  Nicholas.  Alcoholic  collection  of  reptiles  and  worms ;  from  Mauri- 
tine.     Accession  13444. 

Poey,  Prof.  Felipe.  Valuable  collection  of  alcoliolic  flsbes,  alllgAtnr, 
sharks'  jaws,  and  stuffed  specimen  of  seal ;  from  Cuba.  Accessions 
13463,  13501. 

Poole,  George.  Specimen  of  raccoon  (Procyon  lotor);  Irom  Vir^uin. 
Accession  13725. 

PvttH,  Edward.  Collection  of  freshwater  sponges  in  alcohol  and  micro- 
scopic slides.     Accession  12753. 

Poicelt,  J.  W.  Collection  of  thirteen  hundred  and  twenty-nine  stoue 
implements,  specimens  of  tufa  and  obsidian,  six  packages  of  rocks. 
collected  by  the  United  States  Geologicsil  Survey,  two  plaster  catils 
of  the  Grand  Cafion  of  the  Colorado,  and  two  of  the  Henry  Mount 
tains,  and  siimple  of  water;  from  Athbert  Lake,  Oregon.  Acc«s 
sions  12667,12607,12031,1296:!,  13121, 13283,13618,13052, 137Cy,iri7!ll. 

Potrers  d:  Weightman  (Philadelphia,  Pa.).  Ten  boxes  containing  a  Itirin* 
and  collective  exhibit  of  chemicals  of  their  own  mauufucturv.  Ac- 
cession 12787. 

Prang,  L.,  &  Go.  {Boston,  Mats.)  A  complete  exhibit  showing  the 
))rocess  and  materials  used  in  the  art  of  lithography.  AcceastonB 
13100, 13125, 131C8. 
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Pnilier,  John  Q.    Dried  skia  of  alligator  gar  (Lepidotteug  spatvld); 
from  Slack  Biver,  ArksuBas.    Accession  12746.- 

iVtw,  Dr,  Henry  M.    Specimeu  of  iron  sulphide;  fVom  Vtrgiiiia.    Ac- 
casaion  13441. 

Pntftky,  Mitt  Franeet  D.    Large  collectioo  of  pliiloaophical  apparntus 
DSed  bj  her  father,  the  lat«  Ur.  Joseph  Priestley.     Accesajoii  13305. 

Pringle,  B.  L.    Box  of  minerals;  from  Vermont.    Accession  13748. 

PrvctOTyQ.W.   8[)ecimenof  harpoon;  from  California.   Accession  12S19. 

iNimjMUy,  Prof.  R.    Thirteen  boxes  of  minerals  collected  by  the  Tenth 
Censas.     Accession  12786. 

JWy  and  Jona  Company  ( Wilmington,  Del.).    Model  of  IT.  S.  Fiah  Com- 
mission  steamer  "Albatross."    Accession  12883. 

QKnMtpiac  Fertilizer  Company.    One  box  of  fish  scrap  and  guano.    Ac- 
cession 12675. 

fioJfjF,  John  B.    Specimen  of  quartz  and  pyrite ;  f^om  North  Carolina. 
Accession  12927. 

BatUnin,  Richard.    Tvo  specimens  of  deep-sea  turtles ;  from  off  tlie 
coast  of  Massacbnsetts.    Accession  12923. 

Ba»,  Dr.  Charles.    Fragment  of  flsbiug-net;  from  Ancon,  Peru.    Ac- 
cession 13592. 

Raytier,  Eli.    Collection  of  nineteen  species  of  minerals  and  ores  for  ex- 
change.    Accession  12907. 

AnJiy  &  Brot.    Two  specimens  of  bnilding  stones;  lh)m  Kentucky. 
Accession  13301. 

KatnAerg,  Edtcard.    Model  of  apparatus  for  steaming  oysters.    (Pur- 
chased.)    Accession  12881. 

Jiegnoldt,  E.  B.    Pair  of  loons;  from  Swan's  Point,  Maryland.    Acces- 
sion 13112. 

Rhode  Iidaml  Society  of  Domestic  Industry.  First  spinning-frame  of 
t»enty-foor  spiudles,  and  first  canjiug- machine  to  aecompiiny  it,  the 
progenitor  of  all  cotton  machinery  in  the  country.  Set  up  in  1790,  at 
I'awtDcket,  by  Samuel  Slater;  also,  complete  set  of  the  old  apparatus 
fur  breaking,  batchelliug,  and  spinning  flax.  Accession  13137. 
RiehardSj  8.  J.;  J.  H.  Specimens  of  fossils,  coral  {Asirea  sp.),  and 
pharyngeal  bone  of  the  sheep's-head;  from  near  Fort  Washington, 
Potomac  River.  Accessions  13123,  134C6. 
Kiddleberger,  Son.  ff.  H.    Specimen  of  galena;  from  Virginia.    Acces 

sion  13587. 
Bidjficay,  D.    Specimen  of  snake  (Farancia  abacura)  and  eggs ;  from 

Indiana.    Accession  13370. 
Ridgvag,  J.  H.    Fresh  specimen  of  juv.  whale  (Ziphius  curvirostris)  ?  ; 

from  Bamegat  City,  N.  J.  Accession  13564. 
Ri^giratf,  ttobert.  A  valuable  collection  of  birds'  skins,  nests,  and  eggs, 
mamniiiN,  reptiles,  cr-awfishcs,  shells,  insects,  fisliox,  l)i<liiiii  nnd  stnue 
rvlics,  mincndi*,  fossils,  &c. ;  from  Indiana,  lllinoi.-i,  mid  I'tuh.  Ac- 
cessioiiN  l-'(n4,  1.1040, 130C7,  13070,  13097,  13130,  1313'J,  13l'16,  13259, 
13274,  13277, 13314, 13741.  L^ClOolc 
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Ridgway  Patent  Refrigerator  Company  iPkiladelpkia,  Pa.),  Model  of 
Bidgway  patent  refrigerator.     Aecessiou  I'iSSO. 

Rivett-  Camac,  J.  B.  Box  of  stone  implemouts  and  chippings ;  from  tbe 
Banda  district,  Northwest  India.     Accession  12824. 

Roane  Iron  Company.  Samples  of  coke;  from  Kockwood,  Teun.  Acces- 
sion 13143. 

Rabbim,  J.  W.  ( U.  8.  surveyor-general,  Tuceon,  Aris.).  One  bnodred  aod 
ninety  specimens  of  ores;  from  Arizona.     Accession  13790. 

Roberta,  C.  T.  (agent).  Specimen  of  iron  ores;  from  Paint  River  and  Mas- 
todon mines,  Michigan.    Accession  13358. 

Robeaon,  Mrs.  Qeorge  M.    Ono  pair  deer  horns.    Accession  13754. 

Roberta,  J,  Si.  One  box  of  Indian  and  stone  relics ;  from  Louisiana. 
Accession  12773. 

Robinaon,  A.  A.  {chief  engineer)^  A.  T.  &  8.  F.R.  R.  Eighteen  boxes  of 
baildingstones;  from  various  localities  along  their  railroad.  Acces- 
sion 12635. 

Robinaon,  Qeorge  F.  Box  of  fossils  from  Las  Vegas,  N.  Mex.  Acces- 
sion 13298. 

Robinaon,  H.  Three  specimens  of  minerals;  from  Eaosas.  Accessioa 
13649. 

Robinaon,  J.  E.    Stone  pestle;  from  Cambridge,  Md.    Accession  13814. 

Robinaon,  Eon.  J.  8.  Box  of  copper  and  stone  implements  and  oma- 
meiita;  from  mouud  in  Hardin  County,  Ohio.    Accession  12871. 

Robinaon,  jr.,  Norbome.  Two  specimens  of  linng  alligators,  jnv. ;  from 
Florida.    Accession  12721. 

Robinaon,  William  8.,  £  Co.  Samples  of  oyster  tubs  and  pails.  Acces- 
sion 12910. 

Rodgera,  Mra.  John.  Specimen  of  large  palm-leaf  fan ;  from  Samoan 
Islands.    Accession  13414. 

Bosenatein  Brothers.  Two  boxes  of  canned  lobsters  and  fish ;  frma 
Maine.    Accessions  12666,  12764. 

Roaecrana,  Miaa.  Specimen  of  moth  {Telea  polypkemva) ;  from  Cast 
Washington,  D.  0.    Accession  13184. 

Roaecrana,  Bon.  W.  S.    Three  specimens  of  ores.    Accession  13185. 

Rove,  If.    Bound  volume  of  "  American  Field."    Accession  1289C. 

Royal  Museum  of  Natural  Histori/,  Iiciden,  Netherlands.  One  tank  con- 
taining sixty-three  species  of  alcoholic  fishes;  from  Indian  Archi{>el- 
ago.    Accession  13058. 

Ruby,  Charlea.  Specimen  of  black-footed  ferret  (Putoriua  nigripea),  btrd- 
skin  (Galamoapixa  bicolor),  and  two  skulls  of  Cheyenne  Indians;  fH>m 
Wyoming.     Accessions  13090, 13742. 

Ruaby,  Benry  H.  Seven  boxes  of  plants  and  two  of  geological  npecl- 
mens;  from  Arizona.  Accessions  12753,13394,  13416,  13526,  13635, 
13809. 

Buaacll,  J).  E.  Box  of  specimens  of  ores;  from  Texas.  -  AcoessibQ 
13379. 
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£uneU,J.C.    Bpecimeosof  crj'Stals  olgay-Iussite;  from  Nevada.     Ao- 

cession  13624. 
Rvudl  MUls  Company.    Twenty-one  Bamplea  of  sail  duck.    AucessioD 

12722. 
Ruina  Cement  Compani/.    Samples  of  liquid  glue,  mucilage,  and  vari- 
008  samplea  illastrating  its  use  in  tbe  manufactures.    Accessions 
12507, 13638, 13672. 
Sut,  Horatio  If.    Specimen  of  basket  mortar,  witb  granite  base,  and 

pottle;  from  California.    Accession  13823. 
Sol/y  dc  McCrajf.    Box  of  pottery  and  stone  relfcs ;  fVoni  mounds  on 

banks  of  Uoacbita  Uiver,  Arkansas.     Accession  13354. 
Samftouy  F.  A.    Specimens  of  laud  and  fresb-vrater  sliclls ;  from  Mis- 

Eonri.    Accession  12816. 
Sargait,  C.  S.    Seventy-seven  specimens  of  drawings  of  forest  trees; 

fioffl  Maasachnsetts.    Accession  12820. 
ScamwioK,  C  M.    Volume  on  mariue  mammals,  together  witb  an  ac- 
count of  tbe  American  wbale-flsbery,  also  specimen  of  borse-fisb 
[Hi^oeampv») ;  from  Bio  Grande,  Texas.    Accessions  12864. 12012. 
Sdutff,  Samuel.    Bos  of  fossils.    Accession  12696. 
Sekieffdin,  W.  S.,  <£  Co,    Two  boxes  of  specimens  of  materia  medica, 
also  package  of  Chinese  smoking  opinm.    Accessions  12572,^13034, 
l.'W86. 
&ftMdt,  Dr.  J.    Two  living  specimens  of  owls,  specimens  of  terrapios, 
living  specimen  of  milk-snake  [0.  doUatus),  and  skin  of  bird ;  from 
Illinois. 
8elaUr,P.L.     Skin  of  Geotklj/pis  tpicioaa;  from  British  Musenm,  Lon- 
don, England.    Accession  12077. 
Sdtart,  L.  H.    One  bottle  alcoholic  specimens  of  astropbytons ;  from 

aixrat  100  miles  south  of  Pensacola,  Fla.    Accession  13765. 
Serfeant,  J.  D.    Specimen  of  sea-weed  found  on  coast  of  New  Jersey. 

Accession,  13536. 
Server,  Matt.  T.    Living  specimen  of  alligator,  juv. ;  from  Florida. 

Accession  12506. 
Bdom,  Emeat  E.  T.    Specimens  of  birds'  skins  and  eggs,  plants,  bone, 
Indian  relics,  &c;  from  Manitoba.    Accessions  13206, 133S3,  13503. 
Btafer,  C.  B.     Six  specimens  of  mineral  waters.    Accession  13120. 
Skaffer,  Dr.  J.  M.    Bottle  of  alcoholic  parasites ;  from  stonincb  of  peli- 
can.   Accession  13776. 
Skamon,  W.  S.    Specimen  of  mineral;  from  Texas.    Accession  1350S. 
Skaw,  &.  E.     Specimen  of  fish  ;  fivm  Alabama.     Accession  12068. 
Sktldo*,  Prof.  D.  8.    Six  living  specimens  of  soft  shell  turtles,  one  liv-  , 
ingsnalce,  and  alcoholic  crustaceans ;  from  Town.    Aceeesioiis  13153, 
13291,  13307,13491. 
8haton,Mr.     Specimenof  nitile;  from  Eoscland,  Va.     Accession  13800. 
8kepard,  J.  If.    Two  S|>ecimen8  of  parnsite.'j  from  the  gills  of  bUicIii'hj    i 
from  Sandy  Hook  Bay,  New  York.    Acctssion  13531.  '        tS 
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Skermim.  W.  T.  Specimeo  of  wbetstone;  from  the  quorrii'S  at  Ilot 
Spriu^,  Arb.    Accessioa  13207. 

Shipl^jA.B.jiSiSon.  Two  packages  of  fishing  tackle.  A^cebsions  12755, 
12863. 

Sbmedtie,  August.  Stoae  sioker ;  from  cava  near  Santo  Domingo,  Isth- 
mus of  Tehnantepec,  Mexico.    Aeceseion  126t2. 

Shoemaker,  C.  W.    Specimen  of  herring  gnll.    Accession  12743. 

Shoemaker,  Mrs.  D.  L.  Specimen  of  alligator,  jnv.;  from  Florida.  Ac- 
cession 13051. 

Shoemaker,  George.  One  Iwz  of  bird-skins ;  from  Florida.  Accessions 
12974, 13118. 

ShufeUit,  R.  W.,  V.  S.  A.  Large  collectjon  of  mammals,  hirds,  eggs, 
uests,repliles,fi8hea,cniatacean8,insect8,&c;  from  Lonisiana.  Ac- 
cessions 12504, 12738, 13048, 13087, 132S6, 13279, 13309,  13333, 13335, 
13427, 13647. 

Shultte,  Mies  E.  J.  Three  colored  and  three  nncolored  platea,  as  speci- 
meno  of  lithography.    Accession  13072. 

Siam,  King  of  [through  John  A.  Halderman).  Two  boxes  and  one  bun- 
dle of  Siamese  fishing  apparatas  for  freah  and  marine  fishing.  Ac- 
cession 13192. 

8iler,A.L.  Two  packages  specimens  of  fossils  and  minerals;  from 
Utah.    Accession  13835. 

SilHman,  Prof.  B.  J,  Thirty-foar  specimens  of  rocks  for  microscopical 
sections.    Accession  12817. 

Simms,  James.    Gang  of  Ashing  vessel  rigging.    Accession  12817. 

Slade,  Elisha.  Two  .voang  specimens  of  dacka  from  twelve  to  forty- 
one  days  old;  also  specimen  of  Rippa  talpoida;  from  MassacliasettB. 
Accessions  13345, 13349. 

Skinner,  A.  Specimen  of  rodent;  ftom  Arlington,  Ya.  Accession 
12562. 

jftnoll,  Albert.  Specimens  of  diatomaceons  earths;  from  near  Hagers- 
towu,  Md.    Accession  12538. 

Smith,  A.  J.  M.  {through  P.  L.  Jouy).  Feather  coat  made  from  paffin 
skins;  from  Kiiriles,  Japan.    Accession  13845. 

Smith,  Edtein.  Si)ecimeu  of  kee  wee  {/Ipteryj;) ;  from  New  Zealand.  Ac- 
cession 13696. 

Smith,  J.  A.,  M.  D.  Specimen  of  boat-sbaped  implement  and  small 
arrow-head ;  from  Arkansas.     Accession  12623. 

Smith,  Prof .  James  M.  Threestone  relics,  twospecimensof  qnartz,  aotl 
one  iron  battle-ax;  from  Korth  Oarolina.    Accession  13528. 

Smith,  J.  B.  Specimen  of  mineral  from  West  Virginia.  AccesKJoii 
13595. 

Smith,  Miss  Rosa.  Living  specimens  of  lizard  [Verrhonotus  granttix), 
snake  {Pityophis  aayi  Bellonaj,  and  horned  frogs  (Phryitosoma  corona- 
turn) ;  from  California.    Accessions  13113, 13181,  1^102,  13408. 
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ISmith,  Walter  H.    Bottle   contaioing  alcoholic  specimens  of  brook 

slirimp;  from  California.     AcceHsiou  13169. 
Smithmeyer,  J.  L.    Package  of  minerals  j  from  Rot  Springs,  Ark.    Ac- 
cession 13476. 
SpainKour,  J.  M.    Collection  of  monad  r^ics;  from  the  Yadkin  Biver, 

North  Carolina.     Accession  13775. 
Spewer,  W.  A.    Specimens  of  oLariae  invertebrates  and  parasitus}  from 

France.    Accessions  12715,  13173. 
Sperrg,  E.  A.     Specimen  of  asbestos;  from  Colorado.     Accession 

13615. 
Spicer,  ^YHliam  E.    One  fyke-net.    (Pnrchased.)    Accession  12799. 
Stabler,  James  P.    Specimen  of  owl ;  from  Sundy  Spring,  Md.    Acccji 

ston  13703. 
Stanleg,  Henry  0.    Pencil  sketch  of  Rangeley  tront  on  birch  bark ;  flxim 

Maine.     Accession  12643. 
Staranger  Muteum,  Stavanger,  Norway  {tkrovgh  Joseph  Lorange).    One 

skin  of  moose  {Alees  malcMs).    Accession  13077. 
Sieam»,  Robert  E.  C.    Large  and  valnable  collection  ot  general  naturnl 

history,  Indian  relics  and  maunfactares,  i>otlery,  ores,  &c, ;  from  the 

Pacific  coast  of  tbe  United  States.     Accessions  130.'>S,  .13080,  13121, 

13707. 
Steams,  Silas.    Large  tank  of  alcoholic  fishes ;  from  the  coast  of  Florida, 

and  rock  cohered  vith  marine  animals.    Accessions  12991, 13736. 
Steele,  Robert  L.    Specimen  of  insect ;  from  North  Carolina.    AccciiHion 

13351. 
Stejneger,  Dr.  Leonard.    A  large  collection  (thirty-nino  packages)  of 

general  natural  history;  from  Commander  Islands  and  Kamtchatka. 

Accession  13728. 
Stephenson,  Chauncy.    Specimen  of  ore ;  from  Massacbnsetts.     Acces- 
sion 12843. 
Stepkenson,  J.A.D.   Box  of  Indian  relics  and  specimen  of  lizard  (Opkeo- 

saunu  rentralis) ;  from  North  Carolina.     Accessions  13189, 13571. 
Starting,  Dr.  E.     Specimen  of  unfiuiahed  nest  of  wood-pewee;  from 

Ohio.     Accession  12633. 
Stevenson,  Col.  James.    Three  specimens  of  mammal  skins;  trom  Ari- 
zona.   Accession  13820. 
Stilit^,  Q.  M,    Tin  transportation  can  for  fish,  with  sample  pump  for 

aereating  water  in  same.    Accessions  12657,  12794. 
Stint,  Wiiiiam.    S|>ecimea  of  insect  fSelosfotna  amerieanvm);  from  Ohio. 

Accession  13107. 
Stunt  Louis  Ore  and  Steel  Company.    Box  witb  samples  of  72-hour  coke; 

from  Illinois.     Accession  13175. 
State  Board  o/ Affrieultare,  Raleigh,  N.  C.    Specimen  of  pine  log  illus- 

tnting  tbe  Inrpontioe  industry.    Accession  13700. 
Stoddard,  3trs.  31.  T.    Specimen  of  living  owl ;  from  tbe  District  of  Co- 

Inmbia.    Accession  13549. 
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iitaltey,  Oearge.  Fui  ly-seveu  boxes  of  rossiU  and  a  collection  of  gpucnii 
uutnml  liUtor;;  from  Texas.  Accessions  13100, 13220, 13230,  ISJm, 
13317, 13338, 13352, 134fil,  13566. 

Stone,  Livingston.  Two  boxes  of  livioe:  snakes,  one  box  of  birds'  uesU 
and  eggs;  .fitiin  California.  AXstt  models  of  flsh-cnltare  apparatas 
and  a  large  aloobolic  collection  of  salmon  embryos;  fromKew  Hanip- 
Bbire.    Accessions  i:i70d,  12892, 12915, 12946, 13464. 

atorg,  W.  W.  A  collection  of  forty-five  specimens  of  marble ;  from 
Italy.    Accession  13495. 

Strauet,  L.,  &  Sons.  A  large  vase  of  Sevres  ware,  valned  at  $2,000; 
also  a  cask  of  decorated  obina  driuking  vessels;  ttom  Europe.  Ac- 
cessions 12575,  13709. 

t^uart,  H.  C.  Alcoholic  specimen  of  hair-tailed  scabbard  fisb  {Trichiuritt 
hpturus) ;  from  Gaatemala.    Accession  13339. 

iituckey,  Major.  Four  specimens  of  minerals;  (h)m  West  Virginia.  Ac- 
cession 13588. 

Huhbacher  Brctkera.  Alcobolio  specimens  of  fish ;  from  Tennessee.  Ae- 
cessiuu  12634. 

Sutherland,  John.  Specimen  of  shell  (Arginapezata)^  from  New  York. 
Acces»)oo  13148. 

>iwan,  Jamet  O.  A  veiy  large  collection  of  whaling  and  fishing  appa- 
rotns,  alcoholic  and  dried  fishes,  Indian  relics,  implements,  and  mnii- 
afacturea,  boat  models,  pbotograpbs,  costumes,  specimens  of  stones, 
fosfiiU,  fibers,  canned  and  salted  fishes,  skins  of  birds,  specimens  of 
coal,  lichens,  &c.;  fh>m  rarioos  points  of  the  coast  of  the  extreme 
Northwest  United  States  and  Alaska,  Yauconver  and  Qneeii  Obar- 
lotte  Islands.  Accessions  12647,  12618,  12600,  12783, 12882,  13243, 
13261,  13394,  13780,  13804. 

Hweenesi,  Sttphm.  Two  specimens  of  rock ;  from  Washington  Territory. 
Accession  13363. 

.%«ntte  Granite  Company.  Two  4<inoh  cubes  of  granite ;  from  Alisaonii. 
Accession  12770. 

Sgrnmcg,  Francis  M.  Two  small  models  of  toy  axes,  made  from  m>ft 
hematite.    Accession  12810. 

Talbot,  D.B.  Specimen  of  iSiiImo  aalar;  from  Labrador;  andtn-ttnli-o 
Iiolic  specimens  of  bull-suako ;  from  Iowa.    Accessions  13180. 13242. 

Tan;  R.  8.  Collection  of  one  hundred  cmy-fishes  and  lour  cnty-flftli 
nests;  from  the  Potomac  Uiver.  Specimen  of  danatitoand  H)iecinu'ii 
of  bi)t ;  from  Massachusetts.     Accessions  13070, 13154,  13848. 

Taglor,  Dr.  F.  W.  Collection  of  minerals ;  from  Penn(>ylrRnin  and  Vir- 
giulu.     Accessions  13011, 13612,  I363S,  13802,  I381C. 

Taylor,  Dr.  0.  S.  Specimens  of  carved  pipe,  pottery,  gar  fisli  scultft, 
(liatums,  &c. ;  from  Alabama.     Accessions  13271,  13310. 

Taylor^  0.  8.  Ten  specimens  of  fossil  insects  fVoni  Wyoming.  Aci^t'M- 
sion  13484. 
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Tt^toTf  LtoA.    Two  DooooDS  of  iuaect  from  oottonwood  tree.    Acces- 

uon  12654. 
Taylor,  WilHant.    One  box  of  Indian  implementa,  two  hundred  and 

fifty -two  ttpedmens ;  isom  Ohio.    (Loan.)    Aooeesion  12646. 
2iqr(or,    WiUian  (PortlamI,  Me.).    Specimen  of   harpoon.     Accession 

12522. 
Taglor,  WiUiam  J.    Collection  of  alcoholic  mammals,  reptiles,  flsbea, 

invertebrates,  and  insects ;  fh>m  Georgia.    Accessions  12994,  13098. 
Terry,  Alfred  S.f  U.  8.  A.    Fonr  specimens  of  large,  ronnd  stonesj 

from  Cannon  Ball  Biver.    Accession  13308. 
Tkaxtar  &  Ama.    Three  packages  of  mariners'  books  and  oharts.    Ac- 
cessions 12532, 12533. 
Tkowkot,  Prof.  Cyrni.     Specimen  of  sknll  taken  &om  stone  grave  in 

monnd  in  Alexander  Coanty,  Illinois.     Accession  13066. 
Tkompmrn,  Franktin.     Model  of  porgy  factory  and  two  boat  models ; 

from  Maine.    (Purchased.)    Accessions  12760,  18839. 
lAowfuoM,  H.  V.    Two  living  specimens  of  carp ;  trom  Virginia.    Ac- 


TlMtmpmm,  J.  8.  S.    Specimen  of  magnetic  iron  ore;  fh>m  Virginia. 

Accession  13771. 
Xltarpc,  Rev.  T.  M.    Specimen  of  terminal  bad;   trom  North  Carolina. 

Acce^ion  13789. 
IMio*,  Bermen.     Specimen  of  tarantola;  fixnn  Georgia.    Accession 

126S0. 
3W<f,  Aurdiiu.    One  pair  of  showtl  skins  and  five  specimens  of  bee- 

tlex}  from  Oregon.    Accessions  13231.  13234, 13240. 
IWer,  A.  J.    Two  boxes  of  flsbermen's  oiled  clothing ;  from  Messa- 

vhosetts.    Accessions  12651, 12764. 
Toirer,  Mo»ea  B.    Specimen  of  king  crab  in  inocess  of  casting  shell. 

Aoc««8ion  13678. 
T^nmr,  F.  E.    Specimen  of  water-snake;  from  Virginia.     Accession 

13303. 
l^wntmA,  Ckarle$  H.    A  large  collection  of  binls'  skins,  nests,  eggs, 

and  three  living  snakes;  from  California.     Accessions  13361, 134G7, 

i;»53, 13603. 
Traill^  Ckarta.    Collection  of  shmbs,  seeds,  &c. ;  iirom  Xev  Zealand. 

Accession  13341. 
J^Tie,  Frederick  W.    Bpeoimensof  water-snake.mnsk-rat,twosi>ecimeii8 

of  bats ;  from  the  District  of  Golnmbia ;  specimen  of  sandstone ;  ^roni 

Kentocky ;  and  a  specimen  of  limestone ;  from  Essex  County,  "Now 

York.    Accessions  13009,  13183,  13366,  13412,  13529, 13672, 13573. 
TVnwr,  Charlea  J.    Three  boxes  of  stone  relics ;  from  Missouri.    (Pur- 
chased.)   Acoession  13382. 
Turner,  iMciett  M.    One  tierce,  one  barrel,  and  two  kegs  of  general 

natural  history  specimens;  tnm  Hudson  Bay  territory.    Accession 

13724. 
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Tkfiier,  Mn.  Mary  E.    ITest  of  Bewick's  wren,  with  eleven  ^gs ;  ftooi 

Mount  Oarmel,  III.     Accession  1327S. 
TutHe.  R.  M.    Two  small  specuuens  of  moaod  pottery ;  from  Idaho. 

Accessioa  13187. 
Ullman,  Samuel    Two  catting  tools,  twenty-Dine  arrow-heads;    from 

Mississippi.    Accession  13661. 
Union  CoUege,  Schentetadi/,  2f.  F.    Two  boxes  containing  a  collection  of 

worms.    Accession  12893. 
Union  Fi»k  Company ^  Camden,  Maine.    Model  of  works  and  two  boxes  of 

sample  cans  of  goods.    Accession  lliCM. 
Van  E*s,  Ira.    One  box  of  Indian  relics;  from  New  York.    Accession 

12719. 
Van  Patten,  Dr.  C.  E.    Collection  of  goieral  natural  history ;  from  Costa 

Rica.    Accession  13204. 
Van   Vliet,  Stewart,  U.  8.  A.    Specimen  of  potato  growing  through 

piece  of  bone ;  ftt>m  New  Jersey.    Accession  13540. 
Von  Wyci,  Hon.  Vharlet  B.    Head,  skin,  and  antlers  of  deer  {Cermu 

mtUTofw).    Accession  13839. 
Veiie,  Dr.  J.  W.    Specimen  of  Ardea  occidentalia ;  Ax>m  Florida.    Ac- 
cession 13551. 
Vernon,  M,  B.    Specimen  of  ore ;  from  Arizona.    Accession  13161. 
Verrill,  Prof.  A.  I!.    Large  And  valuable  collection  of  alcoh  lie  marinu 

invertebrates ;  tiom  off  tUe  coast  of  New  England.    Accessions  12652, 

12674,  12678,  12945. 
Vers,  Samvel  W.,  V.  8.  If.    A  collection  of  general  natural  faistoiy; 

from  Santa  Cruz,  Patagonia.    Accession  13209. 
Von  Bekr  (through  E.  Q.  Blackford),    lliree  living  specimens  of  German 

carp ;  from  Germany.    Accession  12578. 
Von  Tagen,  F.  A.  Specimen  of  asbestos ;  from  North  Carolina.    Ac- 


Tom,  Albert.  Two  boat  winches;  from  Massacbusetts.  Accession 
12514. 

Wagner,  Paul.  Pliotograph  of  septarinm;  from  Texas.  Accession 
13202. 

Walke,  E.  S.  Seven  stone  implements  and  specimen  of  leecli,  with 
young  attached  to  stomach  of  mother;  fi-om  North  Carolina.  Acces- 
sions 12926, 12936. 

Walker,  J.  Carter.  Specimen  of  insect  from  Virginia.  AccessioD 
13364. 

Waiker,JohHG.,  U.S.N.  CoIlectionofPolariBrelicsfoundbySir Alien 
Young  in  the  yacht  Pandora,  on  Littleton  Island,  and  a  Russian  tmnk, 
generally  used  for  transportation  of  effects  or  materials  in  Northern 
Siberia  on  the  backs  of  horses  or  reindeer.    Aecessiou  i:W26. 

Walker,  8.  T.  Specimens  of  fossils ;  from  Tampa  Bay,  Florida.  Acces- 
sion 12831. 

Wallace,  John.    One  box  of  bird-skins.    (Pnrchased.)   Accession  1350fi. 
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Ward,  0.  W,   CoUectionof  bird-skinsaDdgeDeralDaturalbiBtory;  ftt>m 

Florida.    AcceflsioDS  13156, 1376.1,  13S42. 
Ward,  Prof. H,  A.  Specimen  of  Audubimiaomidentalia.  A.cce88ioo]3SJ9. 
Ward,  WiltiamA.    Specimen  of  living  Bnake  ft«m  TirgiDia.    AccessioD 

13695. 
Wartate  Salt  Company.    Three  bottles  containing  samples  of  salt;  from 

Warsaw,  N.  Y.    Accession  13677. 
Waaki»ifbm,  b.  C. : 
Biological  Society.    Living  specimen  of  turtle ;   from  the  District  of 

Colambia.    Accession  13074. 
Treasury  Department : 

U.  8.  Life-Saeing  Service.    Thirty  pieces  of  apparatus  and  fonr 
boxes  of  exhibits,  loaned  fer  the  International  Fisheries  Exhibi- 
tion at  London,  England,  1883.    Accessions  12947,  12948.     (See 
also  nnder  name  of  Benry  B.  Nieholt.) 
lAght'BouBe  Board.    Twenty  models  of  light-boases,  &c.,  loaned 
for  the  International  Fisheries  Exhibition  at  London,  England, 
I8S3. 
War  Department : 
Jiedieal  Department.    (See  under  names  of  Drs.  R.  W.  Shufeldt, 

Henry  C.  Yarrow,  and  Hospital  Stitcard  Charles  Buby.) 
Quartermaster'g  Department.    (See  under  name  of  M.  C.  Meiga.) 
Engineer  D^artment     (See  under  names  of  0.  E,  Babcock,  Peter  C. 

Bains,  and  George  M.  Wkeeler.) 
Signal  Service,  U.  8.  A.    A  collection  of  twenty-three  boxes,  three 
tanks,  fonr  kegs,  and  two  bales  of  general  natural  history  speci- 
mens; from  the  Point  Barrow  Expedition,  Lieut.  P.  H.  Bay,  in 
charge,  assisted  by  Profe.  John  Unrdock  and  Middleton  Smith. 
(See  also  nnder  names  of  W.  B.  Bazen,  John  J.  McLean,  and 
Charles  L.  McKay  (deceased). 
United  States  Army.    (Seeandernamesof  AI/red£'.  Terry,E.  Craw- 
ford, Charles  Bendire,  W.  L.  Carpenter,  and  Stewart  Van  Vliet.) 
Savy  Department : 

Bureau  of  Medicine  and  Surgery.    (See  under  name  of  Dr.  John  F. 

Branaford.) 
Bureau  of  Savigation,  John  0.  Waiker,  chief  of  bureau.  Seven  pack- 
ages of  generalnatnral  history  specimens ;  from  Greenland,  taken 
by  United  States  steamer  Yantic,  Commander  Frank  Wildes. 
(See  also  under  names  of  H.  F.  Picking,  John  K.  Winn,  William 
M.  Wood,  Francis  Winslow,  Jefferson  F.  Moser,  and  B.  Q.  Dreasel, 
A.  A.  Ackerman,  and  Ernest  Wilkinaon.) 
Bureau  of  Provisions  and  Clothing.    (See  under  names  of  Samuel 

W.  Very  and  Henry  E.  Nichols.) 
Bureau  of  Engineering.     (See  under  names  of  Oeorge  W.  Melville, 
WiUiam  A.  Mintzer  and  Eo6er(  E.  Peary.)  • 
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WoihingUm,  J>.  C— Continned. 
Interiw  Dipartment: 
Bureau  of  Hthnoloffjf  {J.  W.  Powell,  direetor).    A  very  large  otri- 
leotaoo  of  atone  implements,  amoantiiiK  to  nearly  2,700  speeimeos, 
oolleoted  from  tbe  monndB  of  the  United  States.    (See  also  nnder 
names  of  Jamee  Steventon,  Prof.  OpM*  Thomat,  Dr.  fdtmrd 
Palmer,  and  W.  ff.  Molmea.) 
Patent  Offlee.    Tbe  Lewis  coIleotioD  of  Washington  lelics,  with 
many  others,  which  have  been  for  yeais  past  exhibited  in  that 
building. 
Land  Office.    (See  under  name  of  Jama  Bell.) 
United  Statet  Fiah  Oommusion  (Prof.  Speneer  P.  Ba/ML,  Oommit- 
$ionmr).    Packages  of  general  marine  and  other  colleotjons,  ob- 
tained by  the  steamers  Albatross,  Fish  Hawk,  Lookoot,  and  as- 
sistants ftom  along  the  Atlantic  Bea- board.    (See  also  under  names 
of  Dr.  TarUUm  S.  -Bean,  Jamea  E.  Benediat,  John  E.  Brown, 
Frank  N.  Clark,  Jotepk  W.  CoUint,  Vinai  K.  Edwarda,  T.  B.  Per- 
ffiuon,  Richta-d  Ratkbun,  Silas  Steams,  Livmgston  Stone,  Janu» 
G.  Swan,  and  B.  8.  Tarr.) 
United  States  Oeologieal  iSunwy  {J.  W.  Pou«U  in  charge).    A  large 
and  valuable  ooUectioa  of  geological  specimens  and  set  of  eeoBoa 
illastrations.     (See  also  under  names  of  Profs.  P.  W.  Clarke,  W. 
0.  Kerr,  B.  PumpeUy,  Dr.  C.  A.  White,  and  Benry  Gannett) 
Watkina,  L.    Specimens  of  Indian  relics;  ftom  Missouri.    Aooesaioti 

13423. 
WtUkins,  Peter.    Box  of  shell  oysters ;  ftom  Hog  Island  and  Egg  Har- 
bor, :New  Jersey.'    Accession  12618. 
WotJtMU,  Thomas.    Specimen  of  skank;  from  Wood's  Holl,  Mass. ;  and 
fossils ;  ftom  the  phosphate  beds  of  Soatli  Oarolina.    Aooeesiona  13665, 
13631. 
Watkins,  W.D.    Specimens  of  Indian  pottery,  bones,  and  bantam  eggs; 

from  Ohio.    Acoessdon  13221.  • 

Watts,  W.O.    Specimen  of  moth  and  larva;  &om  Massachnsetts.    Ac- 
cession 13380. 
Wealdy,  B.  F.    Specimen  of  Indian  implement ;   firom  West  Virginia. 

(Purchased.)    Accession  13340. 
W^>ster,  Moaea.    Photographs  c£  marble  qoanies  at  "Vlnal  Haven,  He. 

Accession  13531. 
Weedon,  W.  0.    Specimen  of  gninea-pig  and  white  rat,  domeaticatod. 

Accessions  12963, 12970. 
Weefts,  Seth,    Oan  containing  living  salmon  fry ;  fhnn  Ooiiy,  Pn.    Ae- 

cossion  12713. 
Werthner,  WiUiam.    Alcoholic  speeimens  of  sn^ee ;  bom  (Niio.    Ae- 

cession  13310. 
Wheeler,  Oeorge  M.,  U.  8.  A.    Five  boxes  containing  nearly  three  hun- 
dred specimens  of  minerals  and  ores  from  the  snrveys  west  of  tbe 
100th  meridian.    Accessions  13641, 13716.  :  ,C>i^H1^lc 
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Wkitall,  Ttttum  A  Co.    Three  boxes,  tbree  barrels,  nod  one  liogsfaead, 

Gontaiuiag  part  of  their  exhibit  illustrative  of  the  maoufactaro  of 

glass.    Accession  12706. 
Wkite,  lir.  C.A.    Two  large  specimeiiB  of  oyster  shells;  from  Slieep- 

ecot  Biver,  Uaine.    Accession  12658. 
WkiHmg,  Frtnth  H.    Specimen  of  spider  {Lgcosa  caroUnenait) ;  frorn'OoD- 

iiecticat    AocesslOQ  13689. 
WMte,  George.    Four  specimens  of  snails  (ZWnKKTSp.)-    AccesBion  13459. 
WAtte,  George  D.    Three  specimens  of  ore;  from  Oregon.    Accession 

12870. 
White,  John  C.    Specimens  of  sandstone  and  lignite ;  fVom  Texas.    A<s- 

oewrion  13022. 
WkiUoek,  fi.  B.    Samples  of  ores ;  from  Virginia.    Acoession  13542. 
Wiggime,  John  B.    Specimens  of  minerals  and  fossils ;  also  an  insect; 

from  New  York.    Accessions  1322S,  13331, 13644. 
WUeoXy  Cr^tmden  <£  Co.    Model  of  latest  pattern  of  seine-boat  steering 

o«r-Iock,  with  Lat^s  band  socket ;  also  st^m  brace.    Accession  12777. 
Wileox,  W.  A.    Specimen  of  crab  (Litkoda  maia)  caught  off  Half  Way 

Rock,  between  Boston  and  Gloncester,  Mass.    Accession  13175. 
Witidiuon,  Emat,  U.  8.  N.    A  collection  of  minerals,  ores,  rocks,  and 

cofti ;  from  Colorado.    Accessions  13465, 13557. 
WitiiamM,  Prof.  F.  8.    Colleotton  of  inseots ;  from  Dakota.    Accession 

13330. 
WiUiamu,Jere.    Specimenofofe;  from  Virginia.    Accession  13682. 
Wilcox,  Jotepk.    A  large  and  very  valuable  collection  of  ores,  minerals, 

&c    (Deposited.)   Aooeesions  13602, 13782. 
Wiiliama,  J.  Frank.    Specimen  of  qnartz  conglomerate ;  from  Pennsyl- 
vania.   Accession  13200: 
WiUiame,  Mita  NeUie.    Alcoholic  specimen  of  bat;  fh>m  Georgetown, 

D.  C.    Accession  13^2. 
WiUomy  A.  A.    Box.of  qnahogs ;  fh>m  Rhode  Island.    Aoceesion  12603. 
WUttm,  Oopt  Joeeph.    Specimens  of  minerals ;  from  Uanada.    Acces- 
sion 13581. 
Wiltkeiu,  0.  T.    Oast  of  stone  pipe,  representing  an  animal ;  foand  near 

Piqna,  Ohio.    Accession  13736. 
Tf'iMi,  J.  jr.,  U.  8.S.    Two  boxes  specimens  of  coral  formation;  taken 

from  bottom  of  an  old  iron  bnoy  and  ftom  the  chain,  abont  2  fotlioms 

from  tiie  sorface  of  the  water  in  the  harbor  of  Dry  Tortagas,  Fla. 

Accession  13006. 
Winalov,  Franaa  M.,   U.  8.  X.    One  box  of  sea-coast  oysters;  from 

Virginia.    Accession  12789. 
Wise,  George  Towng.    Specimen  of  tree  gnawed  off  by  beaver,  with 

tiead,  jaws,  and  teeth  of  the  beaver,  and  the  trap  that  canght  the 

hearer.    Accessions  12879, 13390, 13679. 
WiltfeU,  Wi'liam.    Box  of  tilooholic  mammals  and  reptiles ;  from  Flo- 


sdbvGoo^^lc 


SCO  BEPOnT  OK  NATIONAL  MUSEUM. 

Wolf,  8.    Spcciiiieu  of  miuer&l  ;  from  Tennessee.    Acceesion  131S5. 
Wolle,  gr.,  A.    Ten  apeeimens  of  bird-Bkins ;  from  Demerara.    Acces- 

siODS  13453, 13590. 
Wolfz,  Qeorge.    Model  of  Fotomao  Biver  ehad-boat  aud  specimen  of 

wliitc  rabbit  in  flesh  (Lepm  ctmioviva);  from  Yirginia.    Accession 

12754. 
Wonwn,  Everett  P.    Five  specimens  of  atnfied  flshea  aud  cast  of  young 

codfish,  canght  iu  Gloncester  Harbor,  Uassacbasetts.    Acceasioos 

12731,  13582. 
Woodman,  EUinwood.    Two  oak  leaves  and  insect  that  infests  tbesame ; 

from  Kansas.    Accession  13458. 
Wood,  J.  W.    Specimen  of  shrew  foand  in  the  timber  lands  of  Wiscoo- 

sin.    Accession  12867. 
Wood,  Reuben,    Specimen  of  fishing  tackle.    Accession  12769. 
Wood,  W.  M.,  V.  S.   y.    Box  of  fovail  sheila ;  from  Chesapeake  Bay, 

and  young  specimen  of  flsh-bawk.    Accessions  13234, 13762. 
Wooster,  A.  F.   Specimens  of  bird-eggs,  bat  and  neat,  and  two  minerals ; 

from  Connecticut.    Accessions  13276, 1339S,  13569. 
Wooten,  J.  M.    Three  small  specimens  of  pottery  and  three  stone  rel 

ics ;  from  Alabama.     Accession  13295. 
Worthen,  C.  K.     Thirty  one  specimens  of  bird-skins;  from  Illinois. 

Accessions  12735,  13263, 13750, 13772. 
Wright,  Jjyman  E.     Specimen  of  harlequin  duck  In  fiesh;  l^m  Maine. 

Accession  13G27. 
larrov,  Dr.  H.  C,  V.  8.  A.    Clay  vessel ;  from  child's  grave  in  Cald- 
well County,  I^orth  Carolina;  and  two  specimens  of  snakes;  from  Vir- 
ginia.   Accessions  12772, 13397. 
Yarroui,  John.  .  Specimen  of  squirrel  {Sciurvs  carolinxnsU) ;  f^m  the 

Smithsonian  Grounds,  Washington,  D.  C.    Accession  13172. 
Yeates,  W.  8.    Specimens  of  chlorite  schist,  soapstoue,  and  clay ;  iTom 

the  District  of  Golambia.     Accessions  13766,  13840. 
Young,  Brigkam.    Specimens  of  plants;  from  Arizona.   Accession  130O6. 
Younglove,JohnE.   Specimens  of  bliud  crayfishes;  from  While's  Cave, 

Kentucky;  vrltb  specimens  of  Indian  aud  stone  relics,  fossil  corals, 

pontremites,  &c.;  &om  near  Bowling  Green,  Ky.    Accessions  13238, 

13325. 
Zeledon,  Josi  C.   Three  boxes  of  alcoholic  reptiles,  mammals,  bird-skins, 

fourteen  pieces  of  pottery,  stone  implements,  skin  and  skull  of  sloth, 

insects,  &c.;  ttoia  Ooeta  Bica.    Accessions  13068, 13381, 
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SMITHSONIAN  REPORT  FOR  1883. 
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ABVEBTISEHENT. 


The  object  of  the  Genebal  AppbMdix  is  to  fbroish  sammaries  oC 
soientiBo  discovery  in  particalnr  directiouBj  occottioDsI  reports  of  the 
investigfttioos  made  by  collaborators  of  the  Inetitntion;  memoirs  of  a 
geoeral  character  or  on  special  topics,  whether  original  and  pr^wred 
expressly  for  the  purpose,  or  selected  from  foreign  joamals  and  proceed- 
ings; and  briefly  to  present  (as  Ailly  as  space  will  permit)  snob  papers 
not  pttblished  in  the  '* Smithsonian  Oontribations**  or  in  the  "Misoelln- 
neous  Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
nninerons  correspondents  of  the  Institution. 
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RECORD  OF  SCIENTIFIC  PROGRESS  FOR  1883. 


INTEODUCTION. 

WbUe  it  luM  beeo  a  prominent  objeoh  of  the  Board  of  Regents  of  the 
Smitlwoniao  InstitatioD,  &x>m  a  very  early  date  in  its  history,  to  enrich 
tbflSDnaal  report,  reqaired  of  them  by  law,  with  scientiflo  memoirs  illns- 
tnting  the  more  remarbable  and  important  developmeDts  in  pbysioal 
ud  biological  discovery,  as  well  as  showing  the  general  character  of 
the  qierations  of  the  InHtitntion,  this  purpose  vraa  not  carried  out  on 
any  very  qystematio  plan  nndl  the  year  1880.  Believing  however  that 
u  tannal  report  or  snmmary  of  the  recent  advances  made  in  the  lead- 
ing departmeots  of  Bcientifio  inqniry  woold  supply  a  want  very  gen> 
enily  felt,  and  woold  be  favorably  received  by  all  those  interested  in 
the  diifiuioD  of  knowledge,* the  Secretary  had  prepared  for  the  report 
of  1880,  by  competent  collaborators,  a  aeries  of  abstracts  showing  con- 
cisdy  the  prcnninent  features  of  recent  scientific  progress  in  astronomy, 
geology,  {diysics,  chemistry,  mineralogy,  botany,  zoology,  and  anthro- 
pology. 

Ute  same  general  programme  has  been  followed  in  the  subsequent 
rqxxts,  with  the  indoston  of  geography  end  meteorology  in  the  list 
of  sabjects.  The  oonbibntors  to  this  record  for  the  present  year,  and 
ttwir  several  departments  or  topics,  remain  the  same  as  in  the  last 
nport 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  enidi  a  work,  various  unexpected  delays  frequently  render 
it  imivaeticable  to  obtain  all  the  desuwl  reports  in  each  department 
within  the  time  prescribed.  In  such  oases  it  is  designed,  if  possible,  to 
hting  1^  defldeucies  and  supply  them  in  subsequent  reports. 

Tbe  valneof  this  annual  record  of  progress  would  be  maob  enhanced  by 
u  enlaigwnentof  its  scope,  and  the  iucluaion,  not  only  of  snch  branches 
■B  mathematics,  physiology,  pathology  and  medicine,  microscopy,  &c., 
hot  also  of  the  more  practical  topics  of  agricnitnral  and  horticultural 
eeoDony,  engineering,  mechanics,  and  technology  in  general;  but  the 
ipaee  required  for  such  larger  digest  seems  scarcely  available  in  the 
preaeat  channel.  The  scientific  rStum^,  which  in  1880  occupied  260 
pages,  in  1881  extended  to  330  pages,  in  1882  to  400  pages,  and  has  this 
year  reaebed  ^8  pas^fi-  -A.n  efficient  oondensation  of  tbis  matter  does 
not  seem  easily  practicable. 


:y  Google 


36  1  SCIENTIFIC  RECORD  FOB  IBBS. 

It  is  barcll;  necessary  to  remark  tbat  in  a  eummary  of  the  annoal  pro- 
gress of  scientific  diecorery  so  condensed  as  the  present,  the  nants  of 
the  Biiecialist  in  any  branch  can  be  bnt  imperfectly  supplied;  and  very 
many  items  and  details  of  grcut  value  to  him  mast  be  entirely  omitted. 
While  the  stndent  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive hints  that  wilt  be  found  of  interest,  be  will  natarally  be  led  to 
consult  for  fuller  information  the  original  journals  and  special  periodi- 
enls  from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  or  400  pages  of  the  annual  report  to 
such  a  compilation  is  not  designed  to  preclude  the  intioduction  into  the 
"General  AptKodix,"  as  heretofore,  of  special  monographs  or  discus- 
sions that  may  prove  interesting  to  the  scientific  stndent. 

Sfbnoes  F.  Baibd. 
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ASTRONOMY. 


By  Prof.    Edwabd    8.  Holdbh, 
Dinotor  of  ih»  Watkhtm  OtMrvnlory. 


Uto  following  record  of  the  progress  of  astronomy  dnriog  th«  year 
18S3  is  in  oontinnation  of  tbose  of  prevtons  years,  and  it  is  given  in  es- 
sentially the  same  form.  Abstracts  of  some  of  the  most  important  pa- 
pen  of  the  year  are  arranged  under  their  appropriate  beads.  To  the 
professional  astronomer  the  record  may  servo  as  a  convenient  collection 
of  leviewB  and  notes.  It  is,  however,  primarily  intended  for  the  large 
and  increasing  class  of  those  who  are  interested  in  astronomy  but  whose 
■cqnaintaoce  with  it  is  more  general  than  special.  The  writer  has  made 
free  Dse  of  reviews  and  abstracts  of  astronomical  papera  which  have  ap- 
peared in  the  varions  scientific  journals,  more  especially  in  Nature,  The 
Obterratofy,  Science,  and  the  Sidereal  Metsenger. 

CONSTITUTIOir  OF  THB  BIBLLAB  SYSTEM. 

In  a  masterly  review  of  Dreyer's  recent  work  on  the  constant  of  pre- 
(cm'm,  Dr.  Scbonfeld  bas  sketched  the  form  of  a  wider  investigation 
into  the  qnestion  of  the  existence  of  a  stellar  system  properly  so  called. 
"If  we  do  not  start  with  the  assumption  that  the  true  motions  of  the 
stars  completely  neutralize  each  other  for  some  reason  or  other,  in  whieb 
caae  they  cannot  influence  the  constant  of  precession,  it  is  hardly  pos- 
sible, in  spite  of  the  commonly-asserted  irregularity  of  their  lines  of 
motion,  to  avoid  the  assumption  that  these  motions  bear  some  rolation  . 
to  that  plane  in  which  the  greater  part  of  the  stars  is  accumiUated.  "We 
Biay  here  call  this  plane  the  Milky  Way,  though  it  does  not  fully  coin- 
ode  with  the  central  line  of  the  visible  Milky  Way,  especially  when  we 
take  into  consideration  the  accumulation  of  nebulae  distant  from  the 
Milky  Way,  and  perhaps  also  the  possibly  somewhat  eccentric  posi- 
tion of  our  solar  system. 

"The  relations  which  these  motions  bear  to  the  plane  may  be  conceived 
of  in  muif  ways;  the  most  evident,  however,  is  that  the  motions  of 
iodividoal  Blare  oecnr  in  planes  whose  iuclinatiou  to  the  Milky  Way  is 
BfflalE  and  in  directions  accordingly  which  among  themselves  are  nearly 
pMallel  t«  the  Milky  Way. 

"Wttbont  this  assumption  of  'rotation  in  the  plane  of  the  Milky 
fVay,'  as  J.  Herschel  calls  it,  it  is  hardly  possible  to  exi>laiu  the  exist- 
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eooe  of  the  visible  Milky  Way  itself.  It  would  neoessarily  didntegniU 
more  ood  more  with  the  laiwe  of  time,  and  it  would  really  be  porely  by 
aeddeot  that  we  live  at  a  time  when  this  diaiotegratioD  has  not  jet 
been  accomplished — ao  hypothesis  which  at  least  calls  for  many-sided 
proo&  b^re  it  can  be  accepted  as  plansible. 

**  If  we  take  now  the  galactic  co-ordinates  of  a  star,  namdy,  radim- 
veotor,  galactic  longitade,  and  latitude  (r.  I  &.),  the  simplest  form  we  can 
give  to  the  above  assomption  is  contaiDed  in  the  eqnadona  dr  =  0,  dfr  = 
0,  dl  =  constant,  which  really  are  expiessive  of  the  conditions  ttaat  all 
stars  are  firmly  nnited  or  interdepeodeDt  and  rotate  together,  like  the 
atoms  of  a  planet,  aboat  an  axis  perpendicular  to  the  Milky  Way  through 
its  center  of  gravity.  This  to  be  sure  is  noticeably  untme  for  Individ- 
tial  stars  {for  example,  our  son),  but  for  an  average  of  many  stan  tbe 
variations  of  b  and  r  will  vanish,  which  is  the  cose  also  for  small  groups 
of  stavB,  perhaps  even  if  we  take  our  normal  numbers  ttom  spaces  of 
100  to  200  square  degrees. 

"  If  we  take  therefore  the  foregoing  equations  as  expressing  iqiprox- 
imately  the  conditions  of  the  problem,  and  use  them  as  a  basis  fbr  oar 
investigations,  it  is  easy  to  detwmine  tbe  relations  which  preoessioo, 
proper  motion,  and  the  nniversal  rotation  of  the  fixed  stars  bear  to  each 
other. 

"  Let  all  the  co-ordlnaten  be  referred  in  the  osual  way  to  tbe  equator 
and  the  vernal  equinox,  and  let 

a,  d,  fi  represent  the  heliooentric  (and  geocentric),  B.  A^  Debli- 
nation,  and  distance  of  a  fixed  star; 

A.  D.  B.  represent  tbe  corresponding  galactic  oo-ordinatea  of  tbe 

sun; 
ff,  r,  «  represent  tbe  co-ordinatea  of  its  apex  and  ita  angnlar 
velocity,  the  latter  seen  at  a  distance,  one  perpendicular  to 
the  line  of  sight; 
ia,  dS  represent  the  excess  of  the  star's  apparent  chouKea  oi 
position  over  the  precessions  oompnted  with  an  asaomed 
constant  of  Inni-solar  precession; 
dft  represent  the  required  oortecUon  of  the  assumed  preces^on, 

referred  to  the  same  unit  of  time  as  dl,  c,  da,  iS ; 
eo  represent  the  corresponding  inclination  of  the  (fixed)  eoUptie; 
O,  •  represent  the  B.  A.  of  t  he  ascending  node  of  tbe  Milky  Way 
on  the  equator,  and  tbe  mutual  inclination  of  tbe  two 
planes.    Neglecting  the  correction  for  the  planetary  ooo- 
stant  of  precession,  which  it  may  be  necessary  to  make,  we 
have 
da  =  cos  aid<p-\-  cos  %dl-\-  other  terms, 
d  d  se  (sin  o)  d  f^  +  cos  Q  sin  i,  dl)  cos  a  +  other  terms, 
and  in  the  treatment  of  the  equations  only  snob  stars  will  be  used  aa 
have  on  an  average  the  same  distance  /a,  that  is,  for  instance,  star*  oC 
the  same  magnitade ;  similar  to  the  atteabpt  made  tA  a  previoos  tiiM 
r   ,  .;  X.otu; 
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In  a  somewhat  different  maQoer  by  Brtiuuow  {Sphar,  Antr.,  4  AuA.  p. 
252). 

"  If  there  are  within  the  limits  of  the  stellar  system  systematic  iliffer- 
eocw  m  dl,  the  latter  \a  certainly  not  a  funclioii  of  p  as  well  as  of  r; 
Ihe  error  resalting  from  tbis  iu  the  foregoing  equations  grows  smaller, 
liowerer,  as  r  and  p  grow  larger  iii  comparison  with  B,  and  therefore  in 
tbis  respect  also  it  is  an  advantage  to  determine  the  constant  of  pre- 
eesEiOD  from  &iot  stars.  Moreover  it  is  plain  to  see,  if  the  supposed 
rotstion  of  stars  in  the  plane  of  the  Milky  Way  aotaally  takes  place,  that 
nettber  the  precession  nor  the  proper  motion  of  the  sod  can  be  deter- 
niued  independently  of  other  assumptions  or  conditions  firom  the  fore- 
goiag  eqoatious.  The  equations  permit  three  oombiuations  only  of  the 
qnaotides  d  ^,  dl,  Q ,  and  i,  and  instead  of  obtaining  from  them  the  three 
components  of  the  son's  motion,  c  cos  r  cos  a,  o  cos  r  sin  a,  o  sin  r,  we 
obtain  only  the  excess  of  these  components  over  the  similar  ones  ob- 
tained from  the  oniversal  rotation.* 

■*  If  dt,  then,  is  at  all  appreciable,  we  are  possibly  still  &r  removed  from 
a  |[Dowledge  of  the  real  apex  of  the  solar  motion  (especially  if,  aa  is 
credible  for  many  reasons,  B  ia  not  small  as  compared  with  the  average 
/■)  What  htti  been  considered  in  the  treatment  of  the  problem  tbos  fiw 
aa  the  oomponents  of  precession  m  and  n,  is  in  reality  something  else, 
namely,  respectively, 

/=  m  +  cos  *  dl  and 

g  =  n  +  cos  O  sin  {  dl. 

and  aside  fh>m  thta  the  third  component  of  rotation  A  =  sin  O  sin  t  dl 

can  be  determined.    The  general  precession  cannot  then  be  kept  pure, 

bat  is  mixed  with  that  component  of  dl  which  is  parallel  to  the  ecliptic. 

"As  Nyr^D  and  Dreyer  have  restricted  themselves  to  thedeterminution 

o(  «,  they  have  from  the  first  neglected  the  investigation  of  a  possible 

appreciable  valoe  of  dl.    Tbis  tK>ssibiIity  can  only  be  substantiated  by 

determioiDg  ff  and  h  with  /,  which,  in  the  equation  for  d  a,  cannot  on 

aoGount  of  the  quantity  tang,  d,  be  obtained  from  the  right  ascensions 

of  eqoatorial  stars,  but  on  the  other  band  only  from  their  declinations. 

"Ifdl  is  appreciable,  a  value  of  A  must  result  which  is  not  zero,  unless 

«in  Q  or  an  t  ahoald  equal  zero.    But  if  this  is  the  case,  the  coefficients 

oTdliu/aDd  jr  cannot,  at  the  same  time  be  zero,  and  the  influence  of 

A  will  be  shown  in  this,  that  the  constant  of  precession  obtained  &om 

/  will  not  coincide  with  that  which  may  bo  derived  from  j;.    It  is  only 

in  caae  llie  plane  of  rotation  of  the  fixed  stars  coincides  with  the  ecli|>- 

lic,  that  the  rotation  wonld  unite  entirely  and  without  contradiction 

'     with  the  precession,  and  wonld  couseqnently  not  be  recognized  as  a 

*  The  deUnDinfttion  of  motion  la  the  line  of  sigbt  li;  Rpectram  nnalyHia  gives  no 
!    new  eonbinAtionsof  Ibennknomi  qDBDtitiea  either,     tfire  write  tho  last  Ihreelinoi 
_^  af  tba  eqoatton  for  d  d  —  F  eoa  a  sin  i1  -f  O  itin  urXnS  —  H  coa  S,  ire  obtain  the  fol- 
bwmg :  —  ^P.=  F  «o*  ■>  '^<i*  S  +  0  aiii  a  ctm  0  -f  H  aln  S. 
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t-utatiuu.    Tbis  casu  is  etitirely  improbable,  bowevcr,  from  the  |iomi!oIi 
ol'  tbe  visible  Milky  Way  aod  it  is  niacb  more  to  be  feared  tbat  A  nill 
remain  uinneciablc.    For  if  we  put  aucoriliugly ft  =280°t  =  C2i<>  we 
have  {<p  =  luDar-solar—  aad  X  =  planetary  precessioii) : 
/=  «.92  f  +  0.46  dl  —  \  =  (il!  +  idl)cma>  —  X 
ij  !=  11.40  ip  +  0.15  (11         =  {0  +  J  Al)  sio  w  —  0.05  M 
&  =  -  0.87  dl 

ami  we  obtnin  ;  ;i«reby  from/and  g,  witb  ouly  a  very  uuimportani  dif- 
lerci^cc,  tbe  piLutssioa  witb  an  error  of  J  dl  merely.  A  valne  of  h 
exceediDK  4"  or  5"  a  centurj'  is  moreover  exceedingly  improbable  for 
tboso  stars  used  by  Bessel  and  Strove  iu  the  determination  of  precessiou, 
and  the  limits  could  be  yet  more  closely  drawn  if  the  separation  of  tbe 
□ukuowu  quantities  had  not  been  made  much  more  difficolt  by  those  - 
quantities  depending  on  tbe  motions  of  tbe  sun,  by  the  systematic 
errors  of  tbe  catalogues,  aud  by  the  unfavorable  distribution  of  tbe 
stars  (a  lack  of  euch  having  tolerably  large  negative  tang.  3  and  sin  d). 

"A  secular  rotation  amouDtiog  to  several  seconds  seems,  aside  from 
tbe  smaller  iuflucnco  of  the  terms  marked  f,  g,  h,  to  be  mote  readily 
derived  from  the  fainter  stars  than  Irom  tbe  blighter  ones  (if  for  no 
other  reason  than)  because  they  are  available  in  very  large  numbers. 

"The  above  equations, however,  will  not  serve  to  completely  sepamto 
the  quantities  V'  ^ud  dl  unless  at  least  one  of  the  quantities  w  and  t  is 
known  from  another  source.  For  this  purpose  star-gauges,  and  in  fact 
all  more  thorough  and  fundamental  astronomical  work  would,  iu  tlic 
present  state  of  our  knowledge,  he  of  the  greatest  value.  This  method 
of  determining  both  quantities  affords  us  in  the  determination  of  ^  and 
di  from/,  g,  aud  h  a  check  which  is  fully  as  valuable  as  the  iudependent 
determination  oft?  and  h  from  both  tbe  co  ordinates  of  stars." 

The  reviewer  does  not  attempt  to  carry  out  iu  detail  all  these  inves- 
tigations. Ho  is  couviuced,  however,  that  the  hypotheses  which  must 
uecessarily  bo  assumed  in  doing  this  are  not  of  so  indefinite  and  arbi- 
trary a  character,  but  that  the  treatment  of  tbe  precession  problem  in 
the  manner  herein  sketched  will  result  iu  a  closer  approach  to  llio  true 
method  than  do  those  which  have  been  hereto  employed. 

Eveu  the  possible  proof  that  the  component  of  rotation  A  docs  not 
exist  even  down  to  the  8"  and  9"  would  be  of  great  value.  The  i>mu- 
tical  difflcnities  appear  greater,  perhaps,  than  they  really  are ;  ami  will 
be  substantially  diminished  after  the  completion  ofjthe  zone  work  ot 
the  AistronomiHche  Oesellschu/t,  as  Dr.  Dreyer  has  particularly  i>oiutcU 
ont. 

Unter-guchungen  Hber  die  Praceeaionaeonatante  auf  Qrund  da-  Slern- 
catalogs  von  Lalande  trnd  Sehjellertip.  Tnaugurul-DUserlation  ro»  t\ 
BoUe,' — Iu  the  i>receding  abstract  the  views  of  Professor  Sclioiif<>t«l 
as  to  the  relations  betweeu  the  precession,  the  motion  of  the    solar 

•  Bono,  1683  (28  pp.  8vo). 
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sj^tcm,  anil  a  sj'stematic  rotatioiLof  the  fixed  stars  supposed  to  take 
place  in  a  direction  parallel  to  tlie  plane  of  tbe  Milky  Way  are  given, 
lu  the  present  i»aper  tbe  aatlior  endeavors  by  nsiag  Frofessor  Schon- 
feld's  romiulfB  to  determine  tbe  amoant  of  the  constant  of  precession, 
and  to  find  whether  this  hypothetical  rotation  exists  or  not.     lie  nses 
(he  declioatioiis  of  the  stars  common  to  Lalandc  and  Schjelleru]),  having 
first  reduced  Lalande's  declinations  anew  by  von  Asteu's  tables.    The 
comparison  showed  not  only  a  number  of  deviations  arising  from  proper 
motion,  but,  in  a  nnmbcr  of  cases,  a  reference  to  other  star  catalogues 
sboired  that  Lalaode  had  erred  either  10".0  or  15" .0.    A  complete  list 
is  tnveu  of  all  these  errors,  as  also  of  the  projier  motion  detected.    The 
remainder  of  the  investigation  is  carried  on  in  three  different  ways,  first, 
making  use  of  all  stars  which  showed  large  differences  (Schj.-Lal.) 
vbicb   conld   not   be  clearly  explained;  next,  excluding   all    these, 
and  finally  leaving  ont  all  stars  possessing  a  proper  motion  of  0".2 
or  more  iu  a  great  circle,  while  in  the  two  first  calculations  only  stars 
rith  a  proper  motion  in  declination  larger  than  0".33  were  excluded.   The 
stare  were  furthermore  divided  into  three  groups,  the  first  containing 
stais  ^nter  than  8.3  mag.;  the  second,  stars  &om  7.5  to  S.2  mag.; 
ibe  third,  from  5.5  to  7.4  mag. ;  all  the  magnitudes  being  tiken  from 
Argelander's  and  Schonfeld's  Diirchmustemngen,    For  every  liour  the 
mean  value  of  d6  was  taten  for  each  group  of  magnitudes,  and  24  equa- 
tions of  condition  were  formed  of  the  form  x  cos  a  +  yain  a  +  z  =  dS, 
vhere  x,  y,  and  ::  represent  the  coefficients  in  Schonfeld's  formula  for 
i£,  tbe  third  and  fourth  term  being  =  0,  on  account  of  the  stars  being 
CroQped  round  the  Equator.     Tbe  three  groups  did  not  show  any  sys- 
tematic difiTerence  in  the  values  of  x,  y,  z,  depending  on  magnitude. 
Tbfy  all  give  the  same  sign  for  the  change  of  galactocentric  longitude 
(iff)  of  the  star,  but  the  numerical  values  of  ^is  change  are  so  small 
that  the  aj*recment  of  the  signs  probably  only  arises  from  some  constant 
error.    Tbe  three  calculations  give  corrections  to  the  lunitsolar  preees- 
UOQ  {d  i),  and  adopting  P^tcrs's  values  of  the  planetary  precession,  etc., 
tbe  geaeial  precession  for  the  year  IKOO  is  found  equal  to  50".2197, 
50".2I83,  and  5«".2234.    The  author  next  makes  use  of  the  24  values  of 
a  a  given  in   Capemicut,  vol.  Il,  pp.  152-153,  first  having  reduced 
ibem  to  Newcomb's  system.    They  furnish  24  equations  of  condition, 
d  a  =  «  + 1)  sin  a  +  w  cos  a,  where  «,  v,  and  w  likewise  represent  the 
ooefficieDts  in  Schonfeld's  formula  for  d  a.    Tbe  combination  of  u  with 
X  and  y  gives,  however,  values  of  dip  equal  to  about  +  0".6,  while  the 
declinations  alone  gave  about  —  0".8.    This  discrepancy  may  either 
arise  from  the  general  uncertainty  of  the  problem,  or  from  tbe  supposi- 
tion that  tbe  plane  of  rotation  of  the  fixed  stars  is  parallel  to  that  of 
the  Milby  Way,  but  in  the  latter  case  we  have  not  data  enough  to 
separate  the  precession  from  the  rotation  as  long  as  not  either  tbe  no<le 
or  tbe  incliuation  of  the  plane  of  rotation  is  known  tfarongh  other  means. 
H.  Mis.  69 24 
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Combiniiig  B.  A.  and  Decit  tbe  tliree  calcalations  give  for  the  gcaenil 
precession  for  1880,  50".2407,  50".2417,  ana  60".2426. 

Dr.  Bolte's  [taper  is  chiefly  iaterestiiig  as  a  nuoierical  application  of 
Sclidufeld's  formulfe,  aa  the  materials  nt  preseut  available  are  not 
exteosive  euougli  to  enable  as  to  prove  clearly  whether  systemntic 
motioDs  in  tbe  plane  of  the  Galaxy  exist  or  not.  As  to  the  values  pro- 
duced of  the  constant  of  precession,  it  is  significant  that  tbe  declina- 
tions when  used  by  themselves  give  a  value  differing  much  more  from 
tbe  generally  adopted  value  than  the  right  ascensions  do.  Possibly 
this  may  to  some  extent  be  explained  by  errors  in  Fiazzi's  or  Lalaude's 
declinations. — (Copemieua,  K'ps.  29  and  30, 1883.) 

Stargaugea.— In  the  Philosophical  Transactions  for  1817  (p.  325),  Sir 
William  Herschel  says,  that,  "  beside  the  683  star-gauges  published  in 
tbe  Philosophical  Transactions  for  1785  (p.  221),  above  400  more  have 
been  taken  in  various  parts  of  the  heavens." 

These  400  unpublished  gauges  have  lately  been  extracted  from  the 
original  observing- books  preserved  at  the  Herschel  family  residence  at 
Collingwood,  through  the  kindness  of  Sir  William  Herschel,  the  present 
baronet,  and  of  his  brother,  Major  John  Herschel ;  and  tbe  manuscript 
has  been  presented  to  the  Washburn  Observatory,  and  will  be  printed 
iu  its  Publications,  vol.  ii. 

Tbe  original  records  are  in  the  handwriting  of  Miss  Caroline  Her- 
schel, and  by  her  faithful  car©  every  detail  necessary  to  their  accurate 
reduction  is  preserved.  It  will  be  obeer\-ed  that  only  two-thirds  of  the 
star-ganges  of  Herschel  have  heretofore  been  knowu.  The  new  acqui- 
sition will  be  welcomed  by  those  interested  in  this  class  of  observations. 
They  are  a  new  gift  from  an  inexhaustible  mine.  Iu  this  connection  it 
may  be  permitted  to  expi^ess  tbe  hope  that  the  Bonn  Observatory  will 
priut  tbe  MS.  tables  prepared  by  Argelauder,  which  give  the  counts  of 
stars  in  each  square  degree  of  tbe  Durehmusterung. 

The  systematic  motion  of  the  fired  stars. — Freyoid  Bancken  has  pub- 
lished, in  the  Ast  Nach.,  TSo.  2482,  a  rdaumS  of  an  investigation  on  the 
proper  motion  of  the  fixed  stars,  which  he  has  undertaken  by  tbe  advice 
ofDr.  Gyld^n. 

The  stars  employed  were,  1st,  Argelaoder'e  250  proper  motion  stars, 
and  2(1,  80  stars  whose  proper  motions  hava  been  investigated  by  Dr. 
Leo  dc  Ball. 

From  the  stars  of  these  two  classes  (with  the  exception  of  o  Ceti,  anil 
1330  Groombridge)  the  magnitude' and  direction  of  the  solar  motidn  have 
been  determined  by  formulse  which  involve  the  parallax  of  each  star. 
The  assumptions  as  to  this  parallax  are  derived  from  tbe  hypothesis  of 
Gyld6n,  given  in  V.  J.  8.  der  Astr,  Qesellaek.,  vol.  xil.  Argelander'a 
proper  motions  in  B.  A.  ^ve  the  position  of  the  solar  apex  in  R,  A. 
as  A  =  284°  58' .0.     Argelander'a  stars  iu  Deo.  give  A.  b>2840  37'^ 
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j)  =  +S7°  '27'.1,  and  ;i=  10.85  radii  of  tbe  eartli's  orbit  |U  is  the  linear 
motion  of  the  solar  syBtem. 

Dr.  Ball's  80  southern  proper  motions  give  from  the  B.  A.,  A  =  273° 
i&.(i;  and  from  the  Declinations,  A  =  244°  4'.1,  D  = +170  27'.!  and 
?  =  i^  radii.  Theso  results  differ  so  much  from  each  other,  that  the 
data  bare  been  combined  anew  by  introducing  the  parallax  of  each  star 
iuBQch  a  vay  as  to  diminish  the  effect  of  proper  motions  much  larger  than 
tiie  average.  With  the  new  equations  the  resnltH  are  from  Argelander 
inR-A.,  A  =  275o  15'.2,  iu  Decl,  A  =  2880  31'.3,  D  =  +410  2'.4,  aud 
M  =  10.01  radii.  Ball's  80  stars  give  iu  B.  A.,  A  =  281°  2'.8,  and  in  Decl. 
A= 240°  24'.5,  D  =  + 11°  d4'.3,  and  /i  =  7.83  radii.  This  transformation, 
then,  has  produced  only  a  greater  accordance  in  the^'alnes  of  the  linear 
motion  of  the  system.  Both  solntions  show  that  the  solar  motion 
alone  ia  not  sufflcient  to  acoouDt  for  the  proper  motions  of  the  stars 
employed. 

The  next  step  in  the  process  is  to  see  if  there  is  not  some  further 
eystematic  motion  of  the  stars  which  will  account  for  their  proper 
motions. 

The  first  trial  is  to  see  if  a  comuoQ  motion  of  sjl  the  stars  parallel  to 
the  plane  of  the  Milky  Way  will  suiBce. 

The  position  and  motion  of  each  star  have  been  referred  to  that  great 
drcle  which  best  represents  the  Milky  Way.  Those  stars  between 
+  30°  and  —30°  galactic  latitude  whose  proper  motions  are  less  than 
0".25  have  been  separately  considered.  They  are  106  in  number.  From 
their  proper  motions  in  E.  A.  it  foHows  A  =  294°  28'.7.  From  those  in 
Decl.  A  =  275°  47'.9,  D  =  +  31°  62'.1,  and  fi  =  9.79  radii  of  the  earth's 
orbit. 

il  die  is  the  systematic  motion  of  the  106  stars  parallcd  to  the  plane 
of  the  Milky  Way,  there  results  ftom  the  proper  motions  in  E.  A.,  dip  = 
+  0.05645  :i:  0.012SS,  and  ftom  those  in  DecL,  dto  =  +  0-02385  ±  0.01464. 
These  last  values  of  dw  have  a  sufBcient  agreement  to  give  a  great  in- 
terest to  this  reseuvh  and  to  those  which  Dr.  Eancken  intends  to  carry 
oat  using  a  greater  number  of  stars. 

FIXED  STABS. 

Tkeeonatant  of  tAerration. — M.  Magnas  KjT^n  has  published,  in  the 
Hemoirs  of  the  St.  Petersburg  Academy,  a  valaable  paper  on  the  deter- 
mioatiou  of  this  important  astronomical  constant.  Yarious  determina- 
tions of  the  value  of  the  constant  of  aberration  made  by  different  observ- 
ers, with  different  instruments  and  by  different  methods,  have  gradually 
led  astronomers  to  coosider  that  there  is  a  probobility,  or,  at  all  events, 
a  possibility,  that  W.  Strnve's  value,  notwithstanding  the  small  prob- 
able error  fonnd  for  it,  and  notwithstandiug  the  great  care  and  skill  be- 
stowed on  the  observations  and  on  their  redaction,  may  be  several 
hnndredtbe  of  a  second  too  small.    U.  I^yr^u  points  out  two  possible 
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sources  of  error,  viz,  (lie  assnmerl  regularity  of  rate  of  the  clock  used  for 
observiiig  tbe  trausita  nod  tlie  aBsumed  constftucy  of  the  azimuth  of  the 
boizoDtal  axis  of  the  instrument  in  tho  interval  between  the  transits  of 
the  same  star  east  and  west  Struve  liimself  discussed  these  sources  of 
error  some  years  after  the  publication  of  his  memoir,  and  was  induced' 
to  alter  his  definitive  value  of  the  constant  aberration  to  20".463  with 
probable  error  of  ±0".017.  (It  is  strange  that  fitruvtfs  first  value, 
20".445  ±  0",011,  has  universally  been  adopted,  instead  of  this  corrected 
value.)  M.  Nyr^n  also  discusses  an  ot^ectton  to  the  methods  wbicb 
have  been  adopted  at  Pulkowa  for  finding  the  aberration,  raised  by  'il- 
Yvon  Villarcean  on  the  grounds  that  they  take  no  account  of  tbe  abac* 
lute  motion  of  the  translation  of  tbe  solar  system,  jiointing  out  that  on 
any  reasonable  hypothesis  as  to  the  velocity  of  this  motion  of  transla- 
tion the  effect  on  the  value  of  tbe  constant  of  aberration  would  be  prob- 
ably quite  inappreciable  in  the  present  state  of  tbe  art  of  astronomicat 
observation. 

The  observations  wbicb  form  the  materials  for  tbe  determination  in 
the  memoir  under  consideration  were  made  by  M.  Nyr^n  with  tbe  same 
instrument  as  that  used  by  Stmve,  the  transit  in  tbe  prime  vertical, 
and  rednced  and  discussed  generally  in  tbe  same  manner.  The  clock 
used  is  an  excellent  one  by  Dent,  and  from  the  attention  which  has  been 
given  to  the  matter,  there  is  hardly  a  possibility  of  error  creeping  into 
tbe  result  from  any  error  in  its  assumed  rate.  With  regard  to  the  azi- 
muth of  the  horizontal  axis  of  tbe  instmmeut,  two  azimuth  marks  have 
been  set  up  and  frequent  determinations  of  this  element  made,  and 
every  care  taken  to  insnre  accuracy,  so  that  the  present  series  of 
observations  is  probably  free  from  any  error  arising  fh)m  this  sonrce. 
The  number  of  stars  observed  is  24  (comparing  favorably  with  Qtruve's 
7),  very  advantageously  situated,  having  regard  to  the  object  in  \iew, 
and  the  observations  extended  from  December,  1879,  to  Januaty,  1862, 
thus  embracing  two  maxima  and  two  minima  of  tbe  aberration  for  each 
star.    Tbe  final  valae  found  for  the  constant  of  aberration  is 

20".517  +  0.20)r  ±  0".014 

where  n  is  the  mean  parallax.  This  latter  qnantity  comes  out  positive 
for  10  stars  and  negative  for  11;  its  mean  value  is 

+0".002  ±  0.026 

60  that  its  effect  on  the  deduced  constant  is  quite  insignificant.  M. 
Nyr^n  next  proceeds  to  discuss  certain  observations  of  a  Ursee  Minoris, 
d  TJrss  Minoria,  and  Gephei  51  Eev.,  made  by  M.  Wagner  daring  the 
years  1861-'72.  These  are  observations  of  transits  taken — some  l>y 
the  eye-and-ear  method  and  some  by  regiatration  on  a  ehronograpb— . 
and  their  disonssiori  gives  20".483  ±  0".012  for  the  value  of  the  constant 
of  aberration. 
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Bringing  together,  tbea,  tbe  different  values  of  this  coustant  ^hicb 
faare  been  foand  at  Palkowa  &om  time  to  time,  we  bare : 

1.  From  decliDation  observations  of  a  Ursfs  Minoris,  2(>".495:tO".013; 

2.  From  B.  A.  observations  of  polar  stars,  20".49l  ^  0".009; 

3.  From  obserrations  in  the  prime  vertical,  20".490  :t  (K'.Oll ; 

and,  giving  the  same  weight  to  these  three  mean  values,  the  definitive 
value  of  tbe  coastant  of  aberration  is  20" .492  ±  0".000.  This  muttt  be 
aa  extremely  accurate  valae  of  this  tmi>ortant  constant,  and  will  prob- 
ably have  lo  be  considered  final  until  it  can  be  corrected  by  au  equally 
accurate  and  extensive  series  of  determinations  made  in  the  southern 
liemisphere.  Such  a  determination  is  at  the  present  time  a  deHideratum 
in  astronomy.  In  combination  witb  Comu's  determination  of  the  ve- 
locity of  ligbt,  the  above  gives  8".777  for  the  solar  parallax,  whilst,  if 
Utehelson's  determination  be  adopted,  it  gives  8". 791 ;  a  striking  eon- 
flnnation  of  the  value  of  tiie  solar  parallax  found  by  Mr.  Gill  fh>m  bis 
Leiiometer  observation  of  Mars,  made  at  Ascension,  in  1877. — [A.  M. 
Downing,  in  The  Observatory,  December,  1883.) 

Professor  Peters,  of  Hamilton  College,  who  is  abroad  investigating 
tlie  Btar%ataIogne  of  Ptolemy  with  a  view  to  an  accurate  edition,  has 
been  fortanat«  in  finding,  both  at  Venice  and  at  Florence,  several  MSS. 
{Greek,  Arabic,  and  Latin)  of  the  "Almagest,"  hitherto  not  utilized  by 
modem  Bcholors.  He  is  now  engaged  in  a  prolonged  research  in  the 
Vatican  library. 

Ihe  Fundamental  Catalogue  of  the  Berliner  JaArbuch. — A  very  impor- 
tant comparison  by  Dr.  Anwers,  of  the  Fnndamental  Catalogue  of  the 
Serliner  Jahrbuck  with  those  of  the  Nautical  Almanac,  the  Connaiaaance 
ia  Temps,  and  tbe  American  Ephemeria  appears  as  a  supplement  to  the 
Jakrliuck  for  1884,  and  the  following  abstract  of  it  is  given.  The  year 
1883  is  the  Urst  in  which  such  a  comparison  is  possible. 

The  Berliner  Jakrbuch  contains  at  preseut,  and  will  contain  for  the 
future,  450  stars  whose  apparent  places  are  given,  and  172  stars  for 
which  only  mean  places  are  printed,  t.  e.,  622  in  all.  The  places  of 
tbe.<e  stars,  both  in  B.  A.  and  Dec,  depend  strictly  on  tbe  system  of  the 
Fundamental  Catalogue  of  the  Aitronomitcke  Qeaetlackafl  (publ.  xiv). 
Tbey  lie  between  the  north  pole  and  — 31^.3  declination. 

The  American  Epkemeris  contains  the  mean  places  of  383  stars,  for 
208  of  which  ephemerides  are  given ;  44  of  these  stars  lie  south  of  —31°. 
Tbe  Xaittical  Almanac  has  197  stars  (lo  south  of  —32°),  and  ephemer- 
ides are  given  for  all.  The  Connaittanee  des  Tempt  has  310  stars  between 
the  north  pole  and  —70°,  and  gives  an  ephemeris  for  each. 

Dr.  Aowers's  account  of  the  sources  fivm  which  the  star  places  of  the 
various  almanacs  are  taken,  we  omit.  It  shows  how  various  these  are. 
Four  hundred  and  fif^  stars  have  ephemerides  in  tbe  Jahrbuch;  149 
■tars  (mostly  southern)  which  have  ephemerides  in  tbe  three  other 
almanacs  are  not  contained  in  the  Jahrfmeh. 
A  table  is  given  in  Dr.  Auwera's  paper,  showing  tbe  comparison  be- 
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tween  each  fttar  of  each  almaoac  and  the  Jahrbuch,  From  this  table 
the  eletoeiits  by  which  the  catalojnie  ot  each  almanac  can  be  reduced  to 
the  iiystem  of  the  Jakrbvch  are  dedaoed.  A  sabsequent  table  gives  the 
two  redactions  which  most  be  added  to  each  Almanac  B.  A.,  and  the 
two  reductions  whjch  most  be  added  to  each  almanac  Dec.,  in  order  to 
reduce  to  the  system  of  the  Jahrbuch, 

The  catalogae  of  each  almanac,  after  the  application  of  the  system- 
atic rednctions  fn>m  this  table,  is  then  compared  with  the  Fundamental 
Catalogae.  For  the  Nautical  Almanae  the  mean  difference  in  declina- 
tion  ia  0".395 ;  in  B.  A.  (ttom  134  stars),  0*.0332.  Of  the  1G8  stars  com- 
mon to  both  almanacs,  there  ore  27  whose  B.  A.  differs  more  than  0*.O67, 
aud  8  whose  declinatjons  differ  by  more  than  1".  These  differences  are, 
in  the  main,  errors  of  the  Jfautieal  Almanac,  and  are  largely  dne  to  the^ 
erroneous  proper  motions  adopted  in  the  Greenwich  catalognes. 

For  the  Cimnaisaanoe  det  Tempt,  the  table  shows  large  systematic 
errors.  After  these  hare  been  eliminated,  the  comparison  gives  for  229 
stars,  common  to  the  Connaiatanee  det  Tempi  and  the  Berliner  Jahrbveh, 
a  mean  difference  of  Q".37S  in  declination,  and  a  mean  difference  of 
0*.0282  (from  162  stars)  in  B.  A.  The  errors  here  again  are  laagely  due 
to  erroneous  proper  motions.  The  correspondence  of  the  redoved 
positions  of  the  American  EpKemeru  with  those  of  the  Jahrbitck  varies 
according  as  one  or  another  basis  of  comparison  is  chosen.  A  complete 
comparison  can  only  be  made  for  those  stars  for  which  ephemerides  are 
given,  since  the  newer  stars  have  their  positions  derived  from  several 
soorces,  not  comparable  among  themselves. 

'  The  declinations  of  the  American  Ephemerie  and  those  of  the  Jahrbtiek 
agree  excellently  for  those  stars  which  have  been  investigated  by  Uoks. 
The  mean  difference  (102  stars)  is  0".I77.  The  other  111  stars  do  not 
agree  so  well,  there  being  12  differences  between  0".6  and  1".  The  stars 
north  of  64°  depend  upon  Gould's  R.  A. ;  and,  of  the  36  stars  common 
to  both  almanacs,  15  diOer  by  more  than  0*.16.  Of  the  remaining  12C 
stars  whose  ephemerides  are  given,  8  have  differences  as  great  as  0*.067. 
The  mean  difference  for  100  stars  between  -fti)°  aud  —20^  is  0^.0I2T. 
For  111  stars  without  ephemerides,  there  are  seven  cases  where  the 
difference  is  more  than  O*.067. 

For  the  stars  south  of  —32°  the  Nautical  Almanac  will  give  the  best 
positions,  on  account  of  its  data  being  derived  from  the  most  lecent 
catalogues. 

A  comparison  of  the  system  of  the  Jahrbuch  18Cl-'82  with  the  new 
system,  and  a  general  table  for  the  redaction  of  the  data  of  any  almaoao 
to  the  Berliner  Jahrbuch  system,  concludes  this  very  important  paper. 
It  appears  to  be  highly  desirable,  in  the  interests  of  oniformity,  that 
that  the  admirable  star  list  of  the  Berliner  Jahrbuch  be  adopted  as  the 
standard  system,  for  alt  differential  observations  at  least.  The  positioa 
of  every  star  to  the  9th  magnitode,  ibcluaive,  from  the  pole  to  — 23^, 
will  in  a  few  years  be  determined  on  this  eyatem ;  and,  except  for  weigb  t^ 
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and  special  leaaons,  it  woaM  seem  unwise  to  choose  uDotber  system  for 
SDcL  obserrations.  This  aystem  will  also  be  adopted  as  fuDdameatal 
b,v  most  of  the  observatories  of  Europe  and  by  many  elsewhere,  and  the 
perpetaal  revision  of  the  system  is  provided  for  by  the  observatories  at 
Bonn,  Folkova,  and  Strasabnrg,  and  by  tbe  discussion  which  these  ob- 
servations and  others  will  receive  at  the  hands  of  a  committee  of  tbe 
Astron.  Qefiellschaft.  For  special  purposes  a  selection  may  be  made 
from  the  larger  list.  Professor  Hall  has  saggested  that  this  selectinn 
be  made  by  aotbority,  and  separately  printed. — {Science,  Kovembar  2, 
1882.) 

ye»  reAtotitm  of  LocaiU^t  obtervatwu. — A  paper  by  Dr.  Powalky  is 
printed  as  Appendix  21  to  the  Beport  of  tbe  United  States  Coast  and 
Geodetic  Survey  for  1882  (priuted  1883),  "on  a  new  redacttou  of  La- 
caille's  observations  made  at  the  Cape  of  Good  Hope  and  at  Paris  be- 
tween 1749  and  17&t>,  and  given  in  hia  Attronomia  Fundamenta,  togetlier 
witli  a  comparison  of  the  results  with  the  Bradley- Bessel  Fv.ndamaUa; 
■  hkI  also  a  catalogue  of  tbe  places  of  ISO  stars  south  of  declination 
-3(P  for  the  epochs  1750  and  1830. " 

The  principal  result  of  Dr.  Povralky's  careful  redaction  is  the  cata- 
logue of  100  stars  south  of  —30°,  which  were  repeatedly  observed  with 
the  six-foot  sector  and  tlie  sextant. 

It  ^>peara  that  Lacaillt^s  declinations  are  about  of  the  same  precision 
u  Biadley'a ;  the  right  ascensions  are  somewhat  less  precise.  Ibis 
eatalogue  of  Dr.  Powalky's  must  serve  as  a  baais  for  researches  On 
ivoper  motions  of  eouthem  stars,  and  a  simple,  reduction  of  Stone  ISSO 
to  1830,  would  determine  <)nite  a  number  with  macb  accuracy. 

STAB  CATALOGUES. 

The  QUugme  Catalogue. — Professor  Grant,  of  Glasgow,  speaks  of  the 
Glasgow  Star  Catalogue  as  if  it  were  soon  to  be  printed.  It  contains 
MIS  stars,  of  which  some  6,000  were  selected  fhtm  Weisse's  Bessel  I. 
It  appears  that  it  must  cover  part  of  the  field  of  Sct^ellerup'a  10,000 
stars.  In  the  course  of  hia  reductions  Professor  Grant  has  discovered 
43  stars  with  proper  motions.  A  list  of  these  ia  given  in  Moh.  Xot.  B. 
A.  8.,  Jannaiy,  1883.  Seven  of  these  are  noted  in  Bonn  Observations, 
vol.  TO.  None  of  tbe  others  seem  to  be  noted  in  Schjellenip,  of  whose 
wurk  Professor  Grant,  apparently,  has  made  no  oae  iu  the  paper  cited. 

The  Pari*  Genial  Catalogue  of  Start. — In  tbe  last  annual  report  issued 
by  Admiral  Uouchez  we  find  particulars  of  the  progress  of  formation  of 
this  extensive  and  important  catalogue.  It  ia  intended  to  contain  all 
the  stars  observed  at  Paris  during  the  foh^-five  years,  1837  to  1881  inclu- 
sive, about  40,000,  but  it  is  mainly  the  result  of  the  revision  of  Lalande's 
siai^  in  the  Hitioire  Cilette;  indeed,  for  several  years  past,  the  medd- 
iaa  instrnmeDts  have  l>een  almost  wholly  oooapled  upon  this  work,  and 
apwanls  of  27,000  observations  were  made  daring  1882,  the  yeas  to 
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nLicli  tlie  report  refers.  The  entire  Dumber  of  observations  apon  wbivli 
the  Paris  General  Gatalogae  will  be  foundeil  is  about  350,000.  The  po- 
sitions arc  rafenvd  to  three  principulepoclis:  1845.0 1'or  the  years  1S3T- 
'^;  1860.0  for  the  years  1854-'67,  and  1875.0  for  the  years  1868-82.  A 
specimen  of  the  fonn  in  which  it  is  intended  to  priut  the  catalogue  is 
api>ended  to  the  report.  The  right  ascensions  and  declinations  are  given 
for  e»ch  principal  epoch,  with  the  number  and  mean  year  of  the  obser- 
vations. The  precessions  are  reckoned  from  the  year  1876,  with  the 
term  depending  upon  the  square  of  the  time.  The  magnitudes  and  the 
differences  from  the  positions  of  the  Eiatoire  Cilesie  are  annexed,  and 
where  a  star  has  not  been  obser^'ed  by  Lalande  a  Bynonym  to  some  other 
catalogue  is  given.  In  the  first  column  we  have  the  ordinal  number,  and 
in  the  second  the  star's  nnmber  in  the  reduced  catalogue  of  the  Hutoire 
C^leilt.  It  is  mentioned>iu  the  report  that  M.  Bossert  had  trndertakeu 
a  new  determination  of  the  places  of  the  stara  in  that  work,  making  use 
of  the  reduction  tables  of  the  late  Dr.  von  Aaten,  which  are  mora  ex- 
act than  the  tables  of  Hanseu  and  Nissen,  employed  for  the  catalogue' 
published  in  1847,  M.  Bossert  has  already  effiKtted  the  rednetion  of  2,300 
stars,  a  voluntary  labor  which  has  occupied  bis  leisure  hours.  It  would 
add  to  the  valoe  of  the  columns,  showing  the  differences  between  the 
new  Paris  positions  and  those  of  Lalande,  if  the  comparisons  could  be 
made  with  places  resulting  from  the  application  of  von  Aaten'e  tables, 
though  it  might  be  necessary  to  supplement  M.  Bossert's  laudable  ef- 
forts. In  the  last  Greenwich  Catalogue  (1872)  the  precessions  are  given 
to  four  plaoes  of  decimals  in  right  ascension  (time),  and  to  three  places 
in  north  polar  distance ;  the  Paris  Catalogue  gives  these  qnantitiee  with 
a  figure  less,  which  we  are  inclined  to  regard  as  a  retrograde  step. 

This  General  Catalogue  of  the  Observatory  of  Paris  is  to  comprise  two 
parts,  which  will  be  published  simultaneously;  the  first  part;  fbimiog 
the  catalogue  proper,  and  the  second  containing  details  of  the  obaerva- 
tions  upon  which  the  mean  positions  are  founded.  Each  part  will  be 
composed  of  fonr  volumes;  the  first  volume  of  each  is  intended  to  ap- 
pear during  the  year  ISSi.— {Nature,  June  21, 1883.) 

The  revision  of  BetaeVa  Zones. — From  a  review  by  Dr.  ScbdnfUd  of 
vol.  37  (part  I)  of  the  KSnigsberg  Observations  (published  in  1882  by 
Dr.  Luther),  the  following  abstract  is  made:  It  appears  that  it  was  Be»- 
sel's  intention  to  prepare  a  special  volume  on  the  Konigsberg  Zone 
ObservRtions  ( — 15°  to  +  45°).  This  he  was  never  able  to  carry  oat, 
but  his  introductions  and  remarks  on  the  Berlin  Star  Charts,  and  the 
paper  of  Winnecke  iAsU  Nach.,  11C8),  having  showed  the  importance  of 
a  new  reduction,  the  Berlin  Academy  undertook  theexpenseoounected 
with  the  plan,  and  Dr.  Luther  and  Dr.  Ruppel  of  the  KSnigsberg  Ob- 
servatory commenced  the  work,  the  first  "part  of  which  is  now  printed. 

Pages  1-181  of  the  work  contain  a  list  of  about  1,300  zone  stars  in 
which  some  correction  has  seemed  to  be  needed.    The  i>ositions  depend 
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OD  an  eotirelj'  new  redaction  qaite  independent  of  Bessel's.  Tbe  CDta- 
lopie  is  in  tLe  zone  form,  and  appftrently  the  zero  iraints  of  thd  zones 
are  to  t>e  made  to  depend  on  nev  obsen'ations  at  Konigaberg.  ' 

Catalofftie  of  Stars  occurring  in  the  Aitr.  Nach. — ^Dr.N.M.  Ktini,atone 
timeassistaut  at  the  Leyden  Observatory,  has  formed  a  catalogue  of  all 
tlie  comparisoD  stars  which  are  contained  in  tlie  first  6C  volumes  of  the 
Aitronomisehe  JfaehriekteH. 

It  consists  of  three  parts.  Part  I  gives  tbe  mean  places  for  1S55  of  sill 
Stan  for  which  complete  observations  are  published  (4,890  numbers). 
Partllgives  places  which  depend  on  iudepeudent  meridjuu  observations 
combined  with  places  from  catalogues  (240  numbers).  Part  III  coutaius 
staa  observed  in  one  co-ordinate  only.  Accurate  precessions,  with  sec- 
olar  variationa,  epoch  of  observation,  aud  observer,  are  also  given.  It 
t^pexTs  from  A.  y.  No.  2548  that  the  MS.  is^deposited  at  the  Leyden 
Observatory. 

EaultadM  del  Obtervatario  Nacional  Argentino  en  Cordoba,  B.  A .  Oovld. 
vol.  n,  Obtervadtma  del  Ano  1872  (Bocnos  Aires,  1S82,  Ixxviil,  and 
296  pp.  4to). — The  greater  part  of  this  splendid  volume  is  taken  up  by 
the  first  installment  of  the  zone  observations  which  were  commenced  at 
Cordoba  on  September  9, 1873,  and  closed  on  August  9,  1875,  during 
vhid  time  about  ]Oii,000  single  observations  were  made.  Of  these  tbe 
pmient  rolnme  contains  about  13,000.  The  zones  comprise  the  part  of 
tbe  heavens  between  23°  aud  80^  M>atb  declination,  and  as  a  security 
■gainst  constant  errors  the  plan  included  the  formation  of  a  more  accu- 
rate catalogne,  containing  a  number  of  stars  from  each  zone  observed 
diTee  or  four  times  each  with  all  possible  care.  Tbe  meridian  circle  was 
couBtmet4^  by  Bepsold ;  it  has  a  telescope  of  122""°,  and  a  circle  of 
TI<^  diameter,  gradnated  to  i'.  All  tbe  coustants  of  the  instrument 
have  been  iBvestigated,  and  the  results  are  all  given  in  the  introduction. 
He  right  ascensions  of  all  the  stars  observed  at  Cordoba  depend  upon 
those  of  the  United  States  Coast  Survey  Catalogue  of  Fundamental 
Stars  (2d  cd.,  1806),  with  a  few  slight  modifications;  the  declinations 
are  deduced  from  nadir  observations,  the  latitude  being  assumed  equal 
to— 3lo  25*  15".0.  The  zones  were2°in  width  as  far  as  47°  declination, 
tboioe  increasing  gradually  with  the  declination  ;  they  were  generally 
one  bnodred  minutes  long.  The  transits  were  always  observed  by  Dr. 
Gould,  generally  over  three  wires,  and  were  registered  on  a  chronograph, 
while  an  assistant  read  off  one  microscope,  which  was  compared  with 
the  other  three  at  the  beginning  and  end  of  tbe  zone.  Four  hundred 
and  ten  catalojinie  and  time  stars  were  observed  in  1872.  and  the  sepa- 
rate and  mean  results  for  1876.0  are  given.  To  this  epoch  the  zone  stars 
are  also  reduced,  aud  as  there  is  an  index  to  the  zones  observed  in  1872 
at  the  eod  of  the  volume  it  is  very  simple  to  fiud  any  star  required. — 
{Copenticusy  February,  1883.) 
Uranometria  Argentina. — The  following  alphabetical  index  to  thecon- 
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Btellatioits  will,  I  am  sore,  be  found  conveniept  by  all  who  use  this 
nranomotiy  freqoently: 


ConatelUtiou. 

P-gB. 

Pag«. 

Conitellation. 

P»ge. 

187 
134 
305 
S9Q 
H7 
234 
174 
S33 
196 
231 
308 
140 
1»0 
309 
134 
145 
1B3 
17B 
213 
813 
155 
231 
1411 

E  nnlens 

333 
159 

leo 

163 
233 
148 
191 
133 
137 
229 
204 
201 
168 
132 
182 
224 
144 
156 
131 
198 
232 
135 
232 

PiKia  AnBtrinus 

Horologuim 

pjir;;::::: :::::: 

SkgitUrins 

CauuH^or 

Telescopinm 

I'riaDguInm    Adb- 

Zone  Obtervationa  at  tAe  Obtervatory  of  Santiago  de  CkUe.'— From  1855 
to  1860  Moeeta  observed  zones  between  — 40°  30'  and  — lO'^,  making 
10,200  observations.  These  were  ready  for  printing  in  1866.  Other 
zone  observations  appear  to  have  been  made  in  1861  and  1862.  Both 
series  were  to  be  printed  at  the  expense  of  the  Government,  accordiog 
to  a  note  in  the  V.  J.  8.  der  Ast,  GeteU.  1866,  p.  22,  bat  it  is  believed  ' 
these  never  were  printed.  The  gionnd  is  now  completely  covered  by 
the  catalogue  of  Stone  (1880)  and  the  great  catalogue  and  zones  of 
Gtoold. 

Eaultate  ava  den  in  Fulkotea  angesteUten  VergteiiAungeH  von  Procyon 
mit  bemuittbarten  Btemen.  Von  Ludtoig  Struve,  St.  Petersburg,  1SS3,  48 
pp.  4to  {M6m.  de  VAoad.  Imp.  des  acieneet,  YIH  S4rie).— In  1873  Aa- 
'  wers  showed  that  all  the  measares  of  Procyon  from  neighboring  tele- 
scopic stars  inade  ap  to  that  date  agreed  well  with  his  ciroalar  elements 
deduced  from  meridian  observations.  Since  then  Procyon  baa  been  reg- 
nlarly  observed  in  Pulkowa,  and  M.  L.  Struve  has  now  utilized  the  ob- 
servations for  a  new  determination  of  the  parallax  and  orbit.  In  1852 
M.  Wagner  commenced  with  the  large  transit  instrument  to  observe 
the  differences  of  B.  A.  between  Proycon  and  four  stars  fairly  symmet- 
rically situated — 

d  8.7  mag.  P—d=+ 1"  64'.8  +  3'  26" 

i   .9niag.  P— 6=+0»24'.6— 1'30" 

c  .9mag.  P— c=— 0"22«.2— 0'44" 

a  7,2  and  7.5  mag.  P—a=—("'  42».6  + 1'  46" 
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TliG  st:u-  a  lA  the  donbic  star  S  1126,  the  center  being  observed  (the 
distance  is  1".3).  The  observations  were  reduced  to  1867.0,  the  mean 
proiwr  modon  of  Procyon  being  taken  from  Aawers*  Fnudaaiental- 
Caralogae. 

Tbe  reenlts  were — 
From r~d:  >t  =  +  0".390 ±  0".055  aa=  1".020  ±  0".140 

From  P— 6.-  s  =+0".327 ±  0".073  ao=  I'MOl ±  0".250 

From  P~e:  s  =+  0".307  ±  0".071  »a=l"M7  ±  0".489 

From  P—a  :  n:  =+  0".383  ±  O".055  ia  =  0".444 ±  O-^iaa 

Tben  to  is  the  correction  to  the  adopted  serai-diameter  of  the  orbit, 
0".9805.  These  results  were  found  by  comparing  each  observatlbn  of 
ProcfOD  with  the  siugle  ol>8ervations  of  all  the  compariBon  stars  taken 
OD  the  same  day,  so  that  the  four  results  are  not  independent  of  each 
otber.  The  aathor  next  treats  (he  observations  from  1863-6S,  which 
had  been  specially  intended  for  a  determination  of  tbe  parallax,  by 
taking  a  mean  of  the  comparison  stars  observed  on  one  day  and  form- 
ing the  Jn  between  tbis  mean  and  Procyon.  In  this  way  the  relative 
parallax  of  Procyon  was  found  *=  +  0"  .293  ±0".038.  The  star  a  is 
Bradley  1107  and  has  been  very  frequently  observed  on  the  merid- 
ian. From  all  available  observations  the  proper  modon  was  found  = 
~-0*.002i>i>  d:  O*.O003O,  and  when  this  was  inserted  in  the  equations  for 
r  and  da  from  P—a,  «  was  found  =  +  0".398  ±  0".06l.  and  Sa  =  +  0"MO 
+  0*.lOO,  which  results  agree  mach  better  than  with  Auwers'. 

Since  1851  Otto  8trnve  has  obs^red  the  differences  of  B.  A.  between 
Procyon  and  tbe  btars  b  and  c,  but  the  observatioos  turn  out  to  be  fbr 
less  accurate  than  might  be  expected,  so  tbat  the  instrument  cannot 
'  bate  been  firmly  fixed  in  B.  A.  Tbe  observations  of  difference  of  dec- 
lination from  the  same  stars  were  specially  intended  to  determine  the 
tnegolarity  of  the  proper  motion.  Those  from  1851-'73  were  compared 
by  Anwers  with  his  circolar  elements  and  found  to  be  very  much  bet- 
ter represented  under  the  supposition  of  irregular  than  of  uniform 
proper  motion.  The  author  shows  that  tho  entire  series  (1851-'S2} 
■wither  agrees  with  a  oniform  proper  motion  nor  with  Auwera'  orbit. 
The  latter  certainly  gives  smaller  residoahi,  but  they  clearly  indicate 
corrections  to  the  elements.  As  Procyon  has  only  described  about 
three-fourths  of  a  revolution  since  1851,  Auwers'  period  had  to  be 
adopted.  The  following  orbit  represents  the  observations  well — 
a  =  +  0".  6980  ±0".  0354 
T  =  1791.9G6  J:  01.  MO 
n  =  0°.  02993  ±  0°  08072  [Auwers). 
The  epoch  agrees  well  with  that  found  by  Auwers,  bat  the  semidi- 
ameler  is  moeh  smaller  than  Auwers'  value,  the  difference  being  seven 
times  greater  than  the  probable  error  of  either  resnlt.  One  of  the  two 
Kries  of  observations  employed  mast  therefore  be  affected  by  systematio 
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errore,  and  it  is  evident  that  tliia  is  far  more  likely  to  be  tlie  caso  with 
meridian  obserratlous  tbau  with  the  micrometer  meaBores.  The  value 
of  the  semi-axis  in  the  direction  of  the  declination  circle,  found  by  M. 
Strove,  satisfies  all  the  observations  nsed  by  Anwers  within  the  limits 
of  errors  of  observation,  while  ou  the  other  band  the  Fnlkowa  microme- 
ter meoaores  clearly  indicate  a  correction  to  Auwers'  value.  As  H. 
Wagner's  observations  do  not  prove  the  necessity  of  altering  the  adopted 
valne  of  the  semi-axis  in  the  direction  of  the  parallel,  we  are  led  to  the 
conclaaion  that  the  apparent  orbit  of  Procyon  is  an  ellipse,  the  semi-axis 
m^or  of  vbich,  parallel  to  the  eqnator,  is  0"  979,  while  the  semi-axis 
minor  is  0"698.  The  real  orbit  must  theiefore  be  a  circle,  perpendicu- 
lar to  the  declination  plane  and  forming  an  angle  of  45^^  with  the  line 
of  sight. — {Copenticia,  Kovember  31, 1883.) 

Spectroscopic  turvey  <^  the  nortkem^  heoTtn*. — Such  a  sorvey  has  beeu 
begun  at  the  Astrophysical  Observatory  at  Potsdam,  the  first  thoroughly 
systematic  work  of  the  kind  since  Secchi,  and  after  him  IFArrest,  spec- 
troscopically  examined  a  large  number  of  fixed  stars.  Professor  Vogel 
intends  to  prepare  a  complete  spectroscopic  star  catalogue,  and  a  good 
portion  of  the  work  has  already  been  accomplished.  To  prepare  such 
a  catalogue,  says  Vogel,  is  a  duty  which  the  preeeut  generation  owes  to 
poBterity.  The  changes  taking  place  in  the  stars  are  of  especial  interest 
to  us  and  are  of  importance  to  science ;  and  although  it  may  be  con- 
jectured that  changes  in  the  spectra  will  show  themselves  soonest  in 
those  stars  which  have  proceeded  farther  in  their  development,  that  is, 
in  the  red  stars,  yet  this  cannot  be  positively  affirmed  &  priori.  Eqnally 
with  those  wonderful  spectra  of  the  red  stars,  which  so  enchant  the 
eye  of  the  observer,  will  changes  take  place  in  the  course  of  time  in  the  , 
8ini))le  spectra  of  the  vhite  and  yellow  stars,  su  that  investigations  of 
as  large  a  number  of  star-spectra  as  possible,  without  limiting  them  to 
l>articular  classes  of  stars,  are  absolutely  necessary  for  future  researches. 

Dr.  Dun^r,  in  Liiiid,ha6  cootemporaneonsly  begun,  on  the  same  plan, 
the  observation  of  stars  ronnd  the  North  Pole,  so  that  the  work  is  begun 
on  two  sides. 

Professor  Yogel  baa  published  part  of  his  investigations — the  zone 
between  — l*^  and  +20°  declination;  the  second  part,  from  +2(P  to 
+40^,  will  quickly  follow.  The  stars  have  been  completely  8arve,vei1 
down  to  the  magnitude  7^,  and  a  large  number  of  smaller  ones  were 
examined  along  with  them;  altogether  they  number  nearly  12,000, 
and  on  an  average  3  stars  were  found  in  a  field  of  vievr  19'  in  diameter, 
which  wero  examined  together. 

Vogcl  has,  as  is  known,  arranged  all  the  stars  spectroscopicalty  in 
three  chief  divisions,  of  which  the  first  ia  again  subdivided  into  three 
and  the  others  into  two  subdivisions.  Of  these,  no  stars  belonging  to 
Ulass  Ic  (in  which  the  hydrogen  line  and  tiie  line  D  appear  bright)  Dor 
to  II&  (in  which,  besides  dark  lines  and  bands,  several  bright  lines  also 
appear)  arc  found  Id  the  published  soue. 
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or  the  4051  Btars  particnlarized  in  tbe  catalogue,  tbere  are  349  whose 
Epectnim  coald  not  be  surely  made  out.  Tbe  remainder  are  divided 
amoDg  Vogel'B  classes  as  foUovB ;  Class  la,  2166,  Class  16, 10,  Class 
Ha,  1240,  Clase  Ilia,  2S8,  Class  III6,  Sstars. 

Among  the  brighter  stars  with  very  beantifally  distinct  spectra  that 
tlierefore  can  be  seen  with  weaker  powers  may  be  mentioned — 

Id  Class  la.  y  Geminornm,  a  Leonis,  y5  Leonis,  a  OphiucLi,  a  Aquilse, 
a  Pegasi. 

In  Clfiss  Ila.  a  Tanri,  a  Bootie,  a  Serpentis,  /!  Ophiachi,  a  Ophiuchi, 
Y  Aqnilse,  t  Pegasi. 

In  Class  llla.  a  Ceti,  a  Orioois,  i  Yirginis,  a  Hercalis.— (TAe  Obierv- 
atory,  November,  1883.) 

PioUmetri/  o/  ttart, — At  the  meeting  of  the  Eoyal  Astronomical  So- 
ciety, May  11, 1883,  Prof.  0.  Pritchard,  of  Oxford,  gave  an  accouut  of 
his  recent  expedition  to  Cairo,  and  of  the  work  on  which  he  has  for  the 
!a«t  two  years  been  engaged,  viz,  tbe  measurement  of  the  magnitude 
of  tbe  stars  visible  to  the  naked  eye  from  tbe  pole  to  the  equator,  in- 
clnding  at  present  all  those  brighter  than  the  fifth  magnitude.  This 
Tork  is  uow  complete.  He  found  that  at  Oxford,  Laplac^s  law  of  altera- 
tion of  a  star's  light  as  measured  in  magnitude— according  to  the  secant 
o(  the  fitar's  zenith  distance — did  not  hold  good  Tor  zenith  distances  ex- 
ceeding 05°,  and  that  for  stars  at  lower  altitudes  the  alterations  in  ap- 
parent magnitude  were  conflicting  and  not  satisfactory.  For  the  pur- 
pose of  accorately  investigating  the  effect  of  atmospheric  extinction  of 
liglit  under  better  circumstances,  he  chose  tbe  ulimateof  Upper  Egypt, 
wbere  the  atmosphere  is  ouiform  and  stable,  as  the  proper  locality  for 
Rpeadng  the  Oxford  observations,  and  rendering  the  research  com- 
plete. A  duplicate  set  of  instruments  wan  left  at  Oxford  in  charge  of 
tbe  senior  assistant,  who  observed  the  same  stars  with  Professor  Prit- 
cbard  at  Cairo.  The  results  of  both  sets  of  ob^en'ations  are  embodied 
in  the  formalm — 
Atmospheric  absorption 

At  Cairo  =  0.187  x  Sec.  Z.D.  in  magnitude. 
At  Oxford  =  0.253  x  Sec.  Z.I>.  in  magnitude. 
Tbna  the  whole  effect  of  the  atmosphere  at  Cairo  is  to  diminish  tbe 
brightness  of  stars  seen  in  the  zenith  by  about  two-tenths  of  a  magni- 
tude, and  at  Oxford  by  about  one- fourth  of  a  n)ngnitnde.  At  an  altitude 
of  about  30°,  the  stars  at  Cairo  will  be  brighter  than  in  England  by 
about  ooe-fifth  of  a  magnitude,  and  consequently  many  more  faint  stars 
ue  just  visible  at  Cairo  than  can  be  seen  at  Oxford. — {Science.) 

Professor  Pritchard  has  priuted  tbe  photometric  observations  at  Ox- 
ford, of  which  the  Cairo  observations  form  a  part,  iu  the  memoirs  of  the 
Boyal  Astronomical  Society,  bat  the  volume  has  not  reached  America 
at  the  time  of  writing. 
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DOUBLE  STAE6. 

Sidney  dovlile  star  remits.*  —An  important  coDtribution  to  oar  kuoirl- 
edge  of  the  southern  hearcns  bas  been  made  by  Mr.  Bussell's  publication, 
to  a  ver;  compact,  little  rolame,  of  the  measures  of  doable  stars  made 
at  theSydoey  Observatory  from  1871  to  1881.  The  catalogue  comprises 
remeaenres  of  aboat  746  of  Herscbel's  stars  and  measaree  of  350  new 
doubles,  the  whole  representing  some  1S,000  measures  of  angle  and  dis- 
tance. Of  the  new  pairs,  nine  are  separated  by  less  than  one  second  of 
arc,  and  sixty -six  by  less  than  five  seconds.  The  search  for  new  pairs 
has,  however,  been  merely  incidental  to  Mr.  Bnasell's  main  object,  the 
examination  of  Sir  John  Herschel's  Cape  list  between  31°  south  and  the 
Pole,  a  work  the  more  important  and  valuable  .that  no  measures  of  any 
large  numbers  of  these  stars  have  been  published  since  the  appearance 
of  that  estalogoe.  Mr.  Bnssell,  however,  remarks  that  thongb  only  an 
evening  now  and  then  was  devoted  to  the  search  for  new  objects,  the 
number  recorded  might  easily  have  been  doubled  had  he  adopted  the 
same  limit  of  distance  as  Sir  John  Herschel.  Only  a  few  of  the  new 
stars  have  been  repeatedly  measured ;  bnt  of  these  several  show  signs 
of  motion. 

Mr.  Bnssell  gives  lists  of  objects  in  which  bis  results  differ  front  Sir 
John  Herschel's.  Thas  in  46  «ase6  he  failed  to  find  doubles  where  Her- 
schel has  recorded  them,  owing,  probably,  in  many  cases,  to  errors  in 
the  Cape  Catalogue,  and  in  seventeen  other  instances  finds  easy  doub- 
les in  fields  which  Herschel  examined  without  seeing  any.  Of  these, 
one  of  the  most  striking  is  h  490fl,  a  gronp  of  five  stars  which  Herschel 
described  with  great  particnianty,  and  which  now  shows  a  sixth  within 
the  pentagon  formed  by  the  others,  and  as  bright  as  three  of  the  ex- 
terior stars.  Of  stars  which  show  real  or  supposed  change  since  Hpr- 
Bchel's  observations,  j>  or  6  Eridani  seems,  from  the  later  measnrea,  not 
to  be  a  binary,  as  these  observations  plot  into  a  straight  Une  as  if  the 
preceding  star  had  a  separate  proper  motion.  The  doubles  f  and  n 
Lupi  both  seem  to  show  motion;  for  whilst  Herschel  found/  easily 
separated  and  x  excessively  difficult,  Mr.  Russell  has  always  failed  to 
divide  the  former,  whilst  the  latter  is  now  an  easy  object 

The  observations  np  to  1874  were  made  vrith  a  fine  7^inch  refhtctor 
by  Merz,  the  powers  ordinarily  used  behig  1S9  and  330.  Since  then  au 
llj-inch  refractor  of  12J  feet  focus  by  Schroder  has  been  used,  with 
powers  from  100  to  1500,  800  being  employed  for  all  difficult  objects. 

Mr.  Russell  indicates  the  date  of  the  observations  in  an  unnsnal  man- 
ner, three  columns  being  given  with  the  "  day  of  the  month,"  "  month 
of  the  year,"  and  "  year  in  the  nineteenth  century,"  a  decidedly  less 

*  Resultt  of  doable  star  meoanres,  made  ftt  the  ^dney  OlMerrator^,  New  §oath 
Walea,  1671  to  1681,  under  ihe  direction  oIH.  C.  Buasell,  B.  A.,  F.  B.  A.  S.,  Goven- 
meat  Astronomer  for  New  Booth  Wal<». 
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coDi'eoieDt  method  tbaD  tlie  nsaal  ODe  of  giviog  the  year  and  faction 
of  a  year.— (E.  W.  Maunder  in  The  Obgerratory,  Febraary,  1883.) 

Hartard  College  Obtervntory  measures  of  double  stars. — "  Micrometric 
measnremeots  of  doable  stars''  in  vol.  xiii^  paH  i,  of  "Annals  of  the 
AstrODOmical  Observatory  of  Harvard  College."  This  is  a  catalogue 
of  measures  of  about  360  stars  in  upwards  of  one  thouaaud  sets,  made 
vith  the  IS-inch  refractor  at  Harvard  College,  chiefly  in  tbe  years  1866- 
1373,  nnder  tbe  direction  of  Professor  Winlocb,  bnt  including  a  few 
obtained  by  tbe  Bonds,  and  by  Mr.  Waldo,  wbicb  bare  previously  ap- 
peared in  the  Proceedings  of  the  Ameriean  Academy  of  Arts  and  Sci- 
eaoes,  and  in  the  Astronomiscke  Xachrtokten.  Tbe  catalogue  includes 
nearly  all  the  more  interesting  binaries  and  mauy  difficult  objects.  In 
addition,  Professor  Pickering  publishes  a  list  of  170  doable  stars  dis- 
covered at  Harvard  College  Observatoryj  some  of  which  have  been  in- 
dependently detected  by  Mr.  S.  W.  Burnham ;  these  were  found  to  a 
coDsiderable  extent  during  an  exploration  of  the  southern  heavens, 
occasionally  instituted  in  the  intervals  of  other  observations.  In  the 
cases  of  aome  of  the  principal  revolving  doubles  the  measures  extend 
to  the  year  1876. 

Milan  (^ervatory  meaeures  of  dovble  stars. — ■'  Measures  of  the  prin- 
cipal double  stars  in  rapid  orbital  inotisn,"  made  in  tbe  years  187B-1882, 
»ith  the  Merz  refractor  of  the  Observatory  of  Brera,  Milan,  by  Pro- 
fessor Schiaparelli — an  important  series  of  results  which  will  be  most 
welcome  to  those  who  are  engaged  iu  tbe  investigation  of  double  star 
Mbits,  since,  in  most  cases,  there  are  measures  later  than  any  others 
available  at  tbe  present  moment — [Nature.) 

A  second  very  extensive  and  important  series  of  measures  of  double 
stars  made  at  Chicago  has  been  published  by  Mr.  Buniham  in  tbe 
memoirs  of  the  Hoyal  Academy  of  Sciences.  This  is  printed  too  late 
for  detailed  mention  here,  but  it  may  be  said  that  this  and  its  preced- 
ing paper  represent  more  and  better  work  than  has  ever  before  been 
done  in  the  same  time  and  nnder  like  oondidons. 


The  eclipse  of  1SS2. — At  the  present  time,  when  interest  is  chiefly 
drawn  toward  the  labom  of  tbe  astronfemers  who  observed  the  «clipge 
of  tbe  sun  May,  ISS^t,  trom  the  small  illauds  in  the  Pacific  Ocean,  the 
ntalts  of  tbe  eclipse  of  May  17, 1883,  ootaiued  in  Egypt,  have  especial 
ngnificanoe.  These  were  briefly  stated  by  Br.  Schuster  at  a  late  meet- 
ing of  the  Royal  Astronomical  Society.  During  the  progress  of  the 
eclipse  three  photographic  instruments  were  at  worb-^  one  took  pho- 
tographs of  the  corona  itself;  a  second  was  a  photographic  camera 
vith  a  prism  placed  in  Itont  of  it,  that  is,  a  spectroscope  without  a  col- 
limator; and  the  third  was  a  complete  spectroscope.  Photographs 
wei^  obtained  in  all  three  instmmeBta.    Tbe  direct  photographs  of  the 
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corona  indicate  its  variations  from  eclipse  to  eclipse,  a  matter  of  modi 
ioijiortance  io  solar  phynics. 

If  the  photogrflpliB  taken  during  eclipsee  in  the  past  twenty  years 
are  compared  with  each  other,  it  will  be  seen  that  the  corona  varies  ia 
a  regular  way  with  the  state  of  the  sno's  sarface,  althongh  there  are 
irregular  minor  charges.  At  the  sun-spot  minimam  the  corona  is  much 
more  regular  than  at  the  maximum.  At  the  minimum  there  is  a  large 
equatorial  extension,  and  near  the  solar  poles  a  series  of  curved  rays. 
At  the  maximum  there  is  practically  no  regularity  at  all;  the  long 
streamers  go  up  sometimes  iu  one  direction  and  sometimes  in  another; 
and  this  last  year  near  the  sun-spot  maximum  there  was  abaolntely  no 
symmetry  in  the  appearance  of  the  corona.  The  transparency  of  the 
streamers  was  most  striliing.  One  streamer  can  sometimes  be  traced 
through  another,  showing  that  the  matter,  whatever  it  is,  mast  be  very 
tbiu.  The  rifts  start  from  the  solar  surface  iu  an  entirely  irregular 
way,  with  a  tendency  very  often  toward  the  tangential  direction  at  the 
lower  parts  of  the  rifts.  The  photographs  extend  about  a  diameter 
and  a  half  &om  tbe  sun's  limb,  and  a  comet  appears  on  the  plates  about 
a  solar  diameter  and  a  half  from  the  sun's  center.  It  most  have  been 
very  bright,  as  it  appears  clearly  in  the  photographs.  Measurements 
seem  to  indicate  a  small  shift  in  its  position  during  tbe  inter\'al  be- 
tween the  first  photograph  and  the  last. 

Turning  now  to  tbe  photographs  taken  with  tbe  camera  and  prism 
in  front — an  instrument  which  gives  an  image  of  the  prominences  as  oft- 
repeated  as  there  are  rays  in  the  prominence — the  plates  employed 
were  sensible  to  the  infra-red  as  well  as  violet  rays.  One  prominence 
gave  a  great  number  of  lines  iu  tbe  ultra-violet.  The  fact  was  brought 
out  in  this  eclipse,  that  the  brightest  lines  in  the  prominences  are  due, 
not  to  hydrogen,  but  to  calcinm.  Besides  these  and  tbe  hydrogen-lines, 
there  is  the  line  D^  in  the  yellow,  and  the  C  line  of  hydrogen  in  the  red, 
and  also  a  photograph  of  two  prominence-lines  in  the  ultra- red.  In  ad- 
dition to  tbe  prominences,  there  are  visible  in  the  photographs  certain 
short  rings  round  the  moon,  which  mean  that  at  these  places  the  light 
sent  out  by  tbe  ga^eou^  part  surrounding  the  moon  is  not  confined  to 
the  prominences.  It  is,  as  woald  be  expected,  the  green  coronal  line 
'  which  chieily  corresponds  to  one  of  those  rings.  This  green  line,  JC 
1474,  is  a  true  coronal  line,  and  is  only  very  faintly  traceable  in  one  of 
the  prominences. 

In  considering  tbe  results  obtained  with  the  complete  spectroscope, 
it  is  a  striking  fact  that  some  of  tbe  lines  cross  the  moon's  disk,  aod 
especially  the  two  lines  S  and  E.  This  proves  that  the  caIcium-IiD«a 
S  and  K  were  so  strong  in  the  prominences  that  the  light  was  scattered 
iu  our  atmosphere  and  reflected  right  in  front  of  the  moon. 

The  prominence-lines  are  very  numerous ;  thirty  snch  lines  appear  id 
tbe  photograph.    The  bydrogeu-lines  are  there,  including  those  in.the 
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ultre-Tiolet  photographed  by  Dr.  Boggius;  also  H &ud  K,  aud  otht;r 
ealGiam-lmeB ;  and  still  others,  chiefly  unkuowu. 

Close  to  the  sou's  limb  ire  can  only  trace  a  coatinuoiis  epectrum,  a 
very  strong  one,  going  up  to  about  a  qaarter  of  a  solar  diameter.  The 
photographs  bear  oat  the  distiDctioD  between  the  inner  and  the  outer 
corona,  the  former  being  much  stronger  in  light.  The  boundary  at 
which  this  coutinaona  spectrum  ends  corresponds  to  the  extension  of 
the  inner  corona.  The  coutlDuons  spectnun  is  stronger  on  the  side 
where  the  promineDces  are  weaker.  In  the  corona  we  first  of  all  see  a 
verj-  faint  coutiunoas  spectrum,  and  in  that  contiunoas  spectraia  ono 
cut  trace  at  O  the  reversal  of  the  dark  Franenbofer  lines.  Id  addition, 
a  series  of  faint  true  coronal  lines  can  be  traced  in  the  outer  regions  of 
the  Gorooa.  We  have  not  traced  any  known  substances  in  the  solar 
corona.  The  greater  nnmber  of  the  prominence-lines  in  tbe  ultra-violet 
are  also  unknown,  but  they  seem  to  be  present  in  Dr.  finggins's  plioto- 
gnph  of  the  spectrum  of  a  Aquilte.— (ilTafure.) 

The  total  »olar  eclipse  of  May  6, 1883.— Tbe  TJ.  8.  S.  "  Hartford,"  which 
Bailed  from  Callao,  Peru,  March  22,  with  the  American  and  EngliBb 
astronomers  on  board,  arrived  at  Caroline  Island  April  2(),  sixteen  days 
before  tbe  date  of  the  eclipse.  The  island  is  in  reality  a  chain  of  small 
islaods  of  coral  formation,  encircling  a  lagoon,  the  length  of  the  in- 
etosnre  being  about  seven  miles  and  a  half,  and  tbe  breadth  one  mile 
and  a  half.  The  land  is  low,  bat  supports  an  excellent  growth  of  grass 
and  other  vegetation,  including  a  number  of  cocoannt  trees.  There  are 
M  permanent  inhabitants;  bat  tbe  island  is  leased  by  an  English  flrm 
which  deals  in  gnano,  cocoanats,  and  other  prodacts  of  this  and  similar 
Padflo  islands.  An  agent  of  this  flrm  visits  the  island  occasionally 
and  superintends  the  work  of  those  employed.  Seven  persons  were 
(bond  living  on  the  island  for  the  time  being,  having  been  brought  there 
ftom  Tahiti  two  months  before.  These  were  fonr  men,  one  woman,  and 
two  children.  There  were  two  large  firame  houses  in  excellent  condition, 
besides  seTeral  smaller  houses  which  furnished  comfortable  aocommo- 
datioDS  Cor  tbe  party,  and  also  for  the  French  astronomers,  who  arrived 
two  days  later  in  the  "Bdairenr."  The  latter  party  was  composed  of 
Uw following  scientific  men:  M.  Janssen,  of  Meudon;  M.  Tacchini,  of 
Borne;  H.  Palisa,  of  Vienna,  formerly  of  Pola;  M.  Tronvelot,  of  Men- 
don,  formerly  of  Cambridge,  Mass. ;  and  M.  Pasteur,  photographer,  also 
of  Headon. 

Tb«  landing  of  the  heavy  cases  containing  the  instruments  was  ac- 
oompUsbed  with  diflQculty,  as  even  the  ship's  small  boats  could  not  come 
within  several  hundred  feet  of  the  shore,  which  was  composed  of  rough 
eoni  rock.  Tbe  cases  were  taken  from  the  boats  by  men  standing  in 
about  two  Ceet  of  water,  and  carried  to  the  shore,  thence  across  several 
hundred  feet  of  coral  rock  to  the  land,  and  about  a  ()uart«r  of  a  mile 
&rther  to  the  site  selecte<l  for  the  observations.  After  the  completion 
H.  Min.  r>y !'.->  •  -  I 
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of  tbfl  landiug,  tbe  men-of-Trar  steamed  away  to  Tahiti,  leaving  selected 
ineint>er8  of  their  companies  to  asBist  in  tlie  wcH-k.  The  American  party 
was  favored  with  the  help  of  Messrs.  Qaaltroagfa,  Dixon,  Fletcher,  and 
Doyle,  officers  of  the  "Hartford,"  and  of  ten  seamen. 

The  two  weeks  preceding  the  eclipse  were  occupied  in  moanting  the 
iDStrnmeDts  and  in  other  preparatioDS.  Pendnlam  observationa  duriQg 
this  time  were  made  by  Messrs.  Preston  and  Brown,  ander  lostnictitHis 
ftoffi  the  United  States  Coast  and  Geodetic  Survey.  The  weather  vm 
in  general  pleasant,  though  there  was  one  severe  rain-stonn,  and  neariy 
every  day  there  were  flying  clouds  with  slight  showers,  as  is  not  namoal 
in  the  region  of  the  trade-winds.  The  wind  was  usually  strong,  and  blew 
steadily  ft<om  a  direction  varying  from  north  to  east,  bat  never  soalji  of 
east,  thongb  the  island  is  in  the  heart  of  the  southeast  trade  rogion. 
Eight  inches  of  rain  fell  during  the  seventeen  days  which  the  party 
spent  on  tbe  island,  more  than  half  of  this  in  one  storm  on  May  i. 

The  weather  on  tbe  morning  of  May  6  was  clondy  and  tbre^ening, 
but  after  several  showers  the  sky  cleared  shortly  before  the  time  of  first 
contact,  and  remained  clear  the  remaiuder  of  the  day,  with  rapidly  mov- 
ing clouds.  One  of  these  partially  concealed  tbe  corona  for  abont  twen^ 
seconds  in  tbe  first  minnte  of  totality,  and  the  son  was  wholly  in  a  idood 
soon  after  tbecloee  of  totality;  but  the  observations  were  not  interfered 
with,  thongh  there  was  at  all  times  baie  in  the  atmosphere. 

Tbe  observations  planned  were  carried  out  sucoeseftally,  with  resolts 
which  will  be  given  in  full  detail  in  tbe  official  report  of  tbe  expediticHi. 
A  summary  of  these  resnlts  can,  however,  be  given  at  the  present  tim& 
Professor  Holden  swept  for  intra-meroarial  planets,  but  none  existed  in 
the  region  examined.  Spectroscopic 'observations  were  made  by  Dr. 
HastingEi  and  Messrs.  Rockwell,  Brown,  and  Uptou,  with  interring 
results.  Dr.  Hastings  had  devised  a  spectroscope  by  which  the  spectra 
of  two  opposito  sides  of  the  sun  were  brought  into  juxtaposition,  and 
oonld  be  examined  simultaneously.  This  Instrament,  which  was  attached 
to  a  6i-inch  equatorial,  was  used  especially  to  not«  the  changes  in  tlie 
appearance  of  the  1474  line  on  tbe  preceding  and  following  limbs  of  the 
snn  as  the  eclipse  pn^rressed.  At  the  beginningof  totality  the  1474  line 
extended  to  a  height  of  about  12'  on  the  eastern  limb  of  tlie  snn,  while  on 
the  western  limb  it  waa  faint,  and  not  more  than  4'  in  height  As  the 
eclipse  progressed,  the  lines  changed  relatively,  beooniing  sensibly  eqnal 
at  mid -eclipse,  and  the  conditions  at  the  close  of  totality  being  the  reverse 
of  those  at  the  beginning.  This  change  was  many  times  greater  than  any 
change  dne  to  the  mooo's  motion,  aud  is  regarded  by  Dr.  Hastings  aa 
conclusive  proof  that  the  outer  corona  Ib  mainly  due  to  diffraction.  The 
du-k  B  lines  were  seen  iu  tbe  corona,  and  tbe  bright  hydrogen  and  mag- 
nesium lines  by  several  observers,  Tbe  relative  height  and  brightness 
of  the  coronal  rings  seeu  in  an  integrating  spectroscope  were  estimated. 

The  duration  of  totality  was  five  minutes  twenty-five  seconds.  The 
corona  was  bright,  and  characterized  by  five  vdl-deflned  streamers,  a 
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carefal  sketch  of  which  was  made  by  Dr.  Dixon.  The  azimnths  of  the 
Bbadow-fringes  at  the  beginning  and  end  of  totality  were  obtained,  and 
their  distances  from  each  other  estimated.  The  meteorological  obser- 
ratioDS  made  by  Ur.  Upton  sboved  a  slight  bat  well-defined  rise  in 
barometric  pressare,  a  rise  in  hamidity,  and  a  fhll  in  temperatore.  Tbe 
tenperatnre  reached  tbe  valaes  given  at  nigbt,  while  the  radiation  ther> 
mometers  indicated  that  the  receipt  of  heat  by  the  earth  was  almost 
wholly  checked.  The  direction  and  velocity  of  the  wind  werennchanged 
daring  tbe  time  of  tbe  eclipse. 

Tbe  photographs  obtained  by  Messrs.  Lawrence  and  Woods,  tbe  Eng- 
lish members  of  the  party,  who  were  aseiBted  by  Mr.  Qaaltrongh,  of  tbe 
Hartford,  iuclade  a  series  of  negatives  of  the  corona  to  its  enter  limits, 
and  also  of  the  coronal  spectmm.  The  latter  contains  a  few  bright  lines, 
bat  not  as  many  as  were  obtained  by  the  same  observers  in  Egypt  a  year 
ago.  The  phenomenon  of  reversal  of  tbe  Franenhofer  lines  was  also  sno- 
eessfkilly  photographed. 

The  "Hartford"  retamedtoCaroline  Island  on  the 8th  of  May,and  on 
the  9th  sailed  for  Honolnin,  which  was  reached  on  the  30tb}  a  stop  of 
foor  days  having  been  made  at  Hilo,  Hawaii,  to  allow  a  visit  to  the  vol- 
cano of  Kilanea.    The  party  reached  the  United  States  Jane  11. 

Mr.  J.  Janssen,  the  leader  of  the  French  expedition  which  virited 
Caroline  Island  to  observe  tbe  solu  eclipse  of  May  6,  has  made  a  report 
to  the  French  Academy  of  Sciences,  which  is  pablisbed  in  ftiU  in  the 
BmUetinkebdovtadaire  de  FAstooiatitm  geientifique,  'So,  181.  It  contains, 
first,  an  interesting  aceoant  of  the  voyage  to  Caroline  Island,  and  a 
brief  description  of  the  island,  with  the  difficalties  enconnterecl  in  land- 
ing the  instraments ;  then  follows  a  statement  of  tbe  instmmental  ontflt 
and  the  plan  of  observations.  The  search  for  intra-mercarial  planets 
was  assigned  to  Messrs.  Falisa  and  Tronvelot.  The  former  nsed  an  eqaa- 
torial  of  0.16  m.  apertarey  having  a  short  focas  and  a  l^^e  field ;  the 
latter  was  provided  with  an  eqnatorial  of  the  same  size,  which  had  a 
finder  of  0.08  m.  apertnre,  thus  giving  the  observer  two  telescopes. 
The  finder  had  a  field  of  4°.S,  and  was  need  in  examining  the  region  in 
tiie  vicinit?  of  tbe  snn,  while  the  larger  instrnment  was  intended  to 
give  the  position  of  any  strange  object  that  might  be  noted  by  means 
of  its  position-circles.  In  order  to  avoid  the  necessity  of  reading  tbe 
eixoles,  an  attachment  was  made  to  both  right  ascension  and  declination 
efrclea,  by  which  fine  marks  conld  be  made  upon  the  circles  and  verniers 
1^  the  observer's  assistants,  and  the  corresponding  readings  determined 
at  leisure.  The  finder  was  also  fbrniBhed  with  a  reticnle  containing 
cross-threads,  and  a  position-circle  for  ase  in  noting  tbe  appearance  of 
tbe  corona,  to  tbe  drawing  of  which  Mr.  Troovelot  gave  a  portion  of  the 
time  of  the  local  phase. 

The  eeandi  for  iutra-mercurial  planets  was  also  conducted  by  tbe  aid 
of  photographic  apparatus,  which  -Mr.  Janssen  thns  describes ; 

**  At  my  order,  Mr.  Gaatbier  had  prepared  an  eqoatorial  mounting 
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vith  an  hoar>axia  two  meters  Iodj;,  canyiog  a  strong  and  large  plat- 
form, upon  whicli  were  fastened  the  following  photographic  apparatoB : 
a  large  camera  having  a  lens  of  eight  inches  (0.21  m.)i  made  by  Darlot^ 
giving  a  field  of  2fy  of  250  (plate  of  0.40  m.  by  0.50  m.),  ami  designed 
for  photographing  the  corona  and  the  region  abont  the  sun  with  reference 
to  the  stars  there  found.  A  second  camera,  with  a  Darlot  lens  of  ^x 
inches  (0.16  m.)  giving  a  field  of  26°  to  35°  (plate  of  0.30  m.  by  0.40  m.), 
for  the  same  purpose ;  and  a  very  fine  apparatus  by  Steinheil  for  study- 
ing the  corona.  A  second  mounting  carried  several  cameras  with  lenses 
of  four  inches  (0.10  m.),  giving  a  great  amooot  of  light,  and  designed  to 
determine  by  very  sensitive  plates  what  are  the  limits  of  the  corona — 
an  apparatus  of  great  light-power,  the  exposure  lasting  during  the  whole 
of  totality." 

For  spectrum  analysis  the  following  appuatns  was  employed:  "A 
[reflecting]  telescope  of  0.S0  m.  aperture,  having  a  very  short  focus 
(1.60  m.),  and  supplied  with  a  direct- vision  spectroscope  of  ten  prisms; 
the  slit  of  the  spectroscope  could  be  placed  at  different  position-angles, 
and  rapidly  opened  or  closed  at  the  pleasure  of  the  observer.  An  ex- 
cellent finder,  supplied  with  a  reticnle,  was  placed  near  the  spectroscope, 
and  distant  fhun  it  by  snch  an  amount  that,  when  one  eye  had  fixed 
upon  some  point  of  the  corona  in  the  finder,  the  other  conld  obtain  the 
spectroecopio  analysis  of  this  poinL"  There  were  also  attached  to  this 
telescope  a  bi-qnartc  polarisoope  by  Frazmowski,  and  a  spectroscope  for 
showing  Bespighi's  rings.  A  spare  mirror  of  0.40  m.  diameter  was  carried 
as  a  reserve,  but  was  not  bionght  into  use,  as  by  great  care  the  first 
was  kept  nniiynred,  in  spite  of  the  frequent  rains  and  the  moist  oUmate. 

Mr.  Janssen  gives  the  following  condensed  report  of  his  own  observa- 
tions, drawn  np  immediately  after  the  observations,  in  accordance  witli 
the  plan  by  which  all  the  observers  of  the  party  were  governed : 

"  Hy  observations  wereof  two  classes—optical  and  photographic  The 
optical  observations  were  principally  designed  to  determine  whether  the 
coronal  spectrum  consists  of  a  condnaous  spectrum  as  a  background 
with  bright  lines,  or  if  the  Frauenhofor  lines  exist  there  generally  (an 
investigatiott  made  especially  with  regard  to  the  qnestion  of  ultra-scdar 
oosmio  substances).  In  1871 1  had  announced  that,  besides  the  hydro- 
gen lines,  I  had  established  in  the  spectrum  of  the  corona  the  preseDM 
of  the  D  line  and  of  several  others. 

"In  the  present  eclipse  I  proposed  espedally  to  solve  this  qaestioD, 
By  means  of  the  optical  arrangements  above  described,  I  havu  been 
able  to  determine  that  the  basis  of  the  coronal  spectrum  ts  composed  of 
the  complete  Franenhofer  spectrum.  The  principal  lines  of  the  B> 
speotrnm,  especially  D,  b,  E,  etc.,  were  detected  so  sorely  that  there 
be  no  possible  doubt  of  this  fact  I  recognized,  perhaps,  a  hnodred 
lines. 

"I  recognized  this  composition  of  the  spectrum,  particularly  la  tbv 
lower  or  most  brilliant  portions  of  the  corona,  but  not  to  an  equal  degreq 
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«t  die  same  distance  from  the  moon's  limb.  The  details  of  this  will  be 
prea  aod  discnssed  at  a  fntare  time. 

"I  studied  also  the  rings  of  Bcspigbi.  The  rings  did  not  appear  nnl- 
form  aboat  the  moon's  limb,  bat  presented  peculiarities  of  structure, 
which  will  be  especially  discnsaed  in  their  relation  to  the  qaeetioo  of 
(he  Franenhofer  lines. 

"I  studied  also  polarization,  but  djBvotcd  to  it  only  a  few  moments, 
using  the  excellent  biqnartz  polariscope  of  Prazmovski.  The  polariza- 
tion was  veiy  well  defined,  and  possessed  characteristics  already  rec- 
ognized. 

"Before  the  observations,  I  made  a  preliminary  examination  of  the 
corona  with  the  naked  eye,  and  with  an  excellent  telescope  by  Praz- 
Bovski.  This  examination  was  for  the  purpose  of  guiding  me  in  the 
mbwqnent  observations. 

■'AH  these  stndies — study  of  shape,  spectrum  analyses,  Eespighi's 
rings,  polarization — were  combined  with  a  view  of  solving  the  question 
of  eitra-solar  cosmic  subetances.  We  think  that  the  discovery  of  the 
complete  Franenhofer  spectrum  in  that  of  the  corona  considerably  ad- 
TSDces  this  question. 

"PkoUijfrapky, — Two  great  instroments,  containing  eight  cameras,  had 
been  prepared  for  studying  the  question  of  intra-mercurial  planets,  and 
that  of  the  shape  and  extension  of  the  corona.  With  regard  to  heavenly 
bodies  in  the  vicinity  of  the  Ann,  these  photographs  will  require  a  minute 
examination ;  but  wttb  respect  to  the  corona,  it  can  be  said  that  the 
great  power  of  several  of  the  lenses  used — that  of  eight  inches  (0.21  m.) 
aod  that  of  six  inches  (0.16  m.) — and  also  the  length  of  exposure,  per- 
mitted us  to  prove  that  the  corona  has  an  extension  very  much  greater 
liiau  that  shown  by  optica]  examination,  either  with  the  naked  eye  or 
in  my  telescope. 

"  Several  of  onr  large  photographs  of  the  corona  have  great  distinct- 
nen.  They  show  important  details  of  structure  which  ought  to  be  dis- 
eossed.  The  shape  of  the  corona  was  absolutely  constant  during  the 
whole  duration  of  totality." 

The  reports  of  Messrs.  Tacchini,  Falisa,  and  Tronvelot  are  not  given, 
bat  are  allnded  to  in  the  discussions  of  the  results  of  the  observations 
which  next  follow.  Mr,  Janssen  regards  it  quite  improbable  that  any 
Intra-mercarial  planets  exist,  on  account  of  the  negative  testimony  given 
1^  Mr.  Palisa,  combined  with  that  of  Professor  Holden  of  the  American 
party.  Mr.  Tronvelot's  cooelnston  is  less  decisive,  bnt  the  observer 
wished  to  re  examine  the  region  of  the  sky  before  coming  to  a  final  con- 
dusion.* 

'Mr.  Troavelot  obaarred,  near  tlM  cloM  of  totkllty,  «  atu  whicli  he  deaoribM  bs 
"btight,  and  of  ft  pronannoed  Md  oolor ; "  bat,  bjraome  mUaQdentandiDfi,  iu  tnie  po- 
dtioa  wa»  B«t  raoorded  bj  tha  ipecial  ftttacbineata  to  tbe  dicles  bImto  deacriUed. 
Ira  poaitioD,  tbetefore,  cannot  b«  deteimined,  nor  tbe  qnestion  of  tta  identification  be 
pMitiTel  J  settled.  Tlu  obaervtir  ivniionncea  (CMN)i(c*r««<AH,  September  17)  that  he  haa 
n-exaiDfnad  tbe  region,  and  flndi  no  atar  of  the  correaponding  magnitude  and  oolot 
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The  antbor  adds,  "'When  we  consider  that  the  bodieB  digcovered  by 
Professor  Watson  in  1878can  be  identifled,  within  the  limits  of  error  to 
which  the  method  employed  by  that  astrooomer  is  liable,  with  two  stars 
in  Cancer,*  we  arrive  at  the  conclosion  that  it  ia  today  extremely  im- 
probable that  there  exists  one  or  more  planetary  bodies  of  any  Impor- 
tance between  Meroniy  and  the  sun.  Oar  photographs,  although  not 
yet  completely  examined,  seem  to  lead  to  the  same  oonclnsion." 

The  duration  of  totality  was  found  by  Mr.  Trouvelot  to  be  5"  24M, 
by  Mr.  Taoohini  to  be  6"  23». 

On  the  snbjeot  of  the  corona,  Mr.  Janssen  thus  writes : 

'*  The  eorotm. — Mr.  Tactdiini's  report  shows  that  this  sklllftil  astronomer 
made  remu-kable  obBerrations  at  Caroline  Island,  especially  with  regud 
to  the  analogy  between  the  composition  of  the  spectram  of  certain  parU 
«f  the  corona  and  the  speotmm  of  comets.  It  was  part  of  my  plan  to 
examine  this  oorreapondence,  as  is  shown  by  a  note  drawn  ap  by  me 
long  before  the  eclipse,  and  which  I  read  to  my  colleagaes  when  we 
compared  our  reepectiT'e  reports.  It  is  a  matter  which  ought  to  be 
verified  with  the  greatest  care  in  fntore  eclipses.  However,  I  leave  to 
Mr.  Taochini  the  task  of  developing  his  obaeo^ationa. 

"It  will  be  seen  fh>m  my  report  tiiat  the  principal  object  of  my  obser- 
vations was  to  decide  one  point  of  the  composition  of  the  spectrum  of 
the  corona  which  has  always  seemed  to  me  v^ry  important,  viz,  wbetlier 
the  light  of  the  corona  contains  an  important  proportion  of  solar  light. 
The  resolt  surpassed  my  expectation  in  this  matter.  The  Franenhofer 
spectram,  so  oompletc  as  I  witnessed  it  at  Caroline  Island,  proves  that, 
without  denying  that  a  certain  part  is  doe  to  diffi-action,  there  exists  in 
the  corona,  and  especially  in  certain  parts  of  the  corona,  an  enormous 
gnantity  of  refiracted  light ;  and  as  we  know,  besides,  that  the  coroont 
atmosphere  is  very  thin,  it  most  be  that  in  these  regions  cosmic  matter 
exists  in  the  condition  of  solid  corpnsoles,  in  order  to  explain  this  abau- 
dance  of  reflected  solar  lighL 

"  The  more  we  advance,  the  more  we  perceive  the  complex  nature  of 
the  regions  in  the  immediate  vicinity  of  the  sun ;  and  it  ia  only  by  per- 
sistent and  very  varied  observations  and  an  exhaustive  dieonssion  of 
these  observations  that  we  can  arrive  at  an  exact  knowledge  of  tbeeo 
regions.  The  great  eclipse  of  1883  has  allojwed  as  to  take  a  step  for- 
ward. 

"Photogrt^hy  of  tkeeorona,-~Tbe  result  of  the  studies  of  the  photo- 

iu  the  vicinity  of  the  ftpproiimatepodtioQ  whioli  ho  «>«  able  to  avlgn  to  it;  *'»t- 
tbataKb,"  he  adds,  "  the  »baeDO«  of  •  red  itu  as  bright  as  that  which  I  obaerrAd  tn 
the  eoUpse  Mems  quite  naturally  K)  lead  to  the  ooDolaaioo  that  the  body  in  ii<i«ail«^ 
is  no  other  than  an  intra-meicnrial  planet;  yet,  tm  the  most  neoaMory  elesieutB,  sDolk 
aa  the  position  and  a  dlak  or  a  aenaible  phaee,  am  wanting  In  my  obearvatioo,  I 
think  I  ODght  to  soapend,  for  the  preanit,  my  oonctnaione  npon  the  prabable  satnxe  mt 
the  body." 
■  Pint  pointed  ont  by  Dr.  C.  H.  F.  Peter^  AiU  Kaek.,  8S&3  and  SSH. 
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gnpbswiUbe  ^veo  later;  for  they  require  a  tliorongli  examication 
(iDoe  they  record  msay  moat  interesting  phenomena.  1  will  simply  say, 
at  pteseDt,  that  these  photographs  show  a  corona  more  extended  than 
tfiBt  given  by  telescopic  examination,  and  that  the  phenomena  appeared 
well  defined  and  steady  doring  the  dnratioD  of  totality. 

'^Lumnout  intetwity  of  the  corona, — I  had  prepared  a  photometric 
meagiire  by  photography  of  the  luminous  intensity  of  Ibe  corona. 
Hub  experiment  showed  that  at  Caroline  Island  the  illuminatioD  given 
by  the  corona  was  greater  than  that  of  the  full  moon.  The  exact  nnm- 
ben  will  \m)  given  later.  It  should  be  noted  that  this  is  the  first  time 
that  au  exact  measure  of  the  luminous  intensity  of  this  phenomeDOn 
has  beeo  made." 

Hie  remainder  of  the  report  gives  au  account  of  the  return  journey 
at  the  members  of  the  expedition.  They  visited  the  volcano  of  Kila- 
oea,  on  the  island  of  Hawaii,  and  passed  a  night  in  the  crater  on  the 
tdt^  of  the  lava  lake.  Mr.  Jansseu  made  some  experiments,  which, 
he  Rtatee,  "shows  some  curious  coincidences  between  these  volcanic 
pkeiK»neiia  and  those  of  the  solar  snrfaoe.  I  was  able,  also,  to  obtain 
the  gpectmm  of  the  flames  which  issue  from  the  lava,  aud  to  establish 
in  them  the  presence  of  sodiam,  h^'drogen,  and  carbureted  compooDds." 
—(Professor  W.  TTpton  in  iimenae,  l^ovember  2.) 

n«  total  aolor  eelipte  o/Augutt  2i,  29, 1880.— This  great  eclipse  is  a 
letoni  nf  that  of  August  17, 18, 1868,  which  was  extensively  observed 
in  the  Bombay  aud  Madras  PresideuoieB  and  in  other  parts  of  its  track 
from  Aden  to  Torres  Straits.  In  1886  the  track  of  the  central  line  will 
be  munly  over  the  Atlantic  Ocean,  and  at  that  portion  of  it  where  the 
dantion  of  totality  is  longest  it  will  not  be  observable  on  land.  It  is 
therefore  of  interest  to  examine  the  possible  conditions  of  observation. 
In  deducing  the  results  which  follow,  the  places  of  the  sun  and  moon 
h»Te  been  tak«i  from  the  Nautieal  Almanac,  where  K'ewcomb's  correc- 
tinu  to  Hansen's  Lunar  Tables  are  introduced.  As  will  be  seen  ihim 
the  Epbemeris,  the  central  eclipse  commences  in  longitude  79<>  16'  west 
of  Greenwich,  and  latitude  9°  48*  north,  off  Colon,  in  the  Isthmus  of 
Panama,  theooe  maning  in  the  direction  of  the  Windward  Istands 
aeioss  Ilie  northern  parts  of  Kew  Granada  and  Venezuelaj  passing 
ova  the  island  of  Qrauada,  it  traverses  the  Atlantic,  and  meets  the 
coast  of  Africa  in  the  Portagnese  possessions,  not  far  from  St.  Philip  . 
de  Benguela,  and  crossing  South  Africa  to  So&la,  it  ends  on  the  east 
coast  of  Madagascar.  At  Cartagena  the  duration  of  totality  is  3".  2*, 
«ith  the  snn  at  an  altitude  of  5°;  at  Maracaibo  the  duration  is  2°.  67% 
nth  the  bou  9°  above  the  horizon.  The  sontbem  extremity  of  the 
iaUnd  of  Gfenaada  will  have  the  most  advantageous  conditions  for  ob- 
swntioa,  having  regard  to  length  of  totality  and  accessibUity.  The 
total  eolipee  begins  there  at  7"  11°*,  0*  A..  H.  on  August  29,  and  con- 
tinues 3"  42",  the  snn  being  at  an  altitude  of  20°;  at  the  northern 
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extremity  of  the  island  the  length  of  total  eclipse  is  aboat  fire  » 
less.  In  Uarriacou,  the  priacipal  island  in  the  Grenadines,  the  dara- 
tiooof  totality  is  S'-ai*;  at  the  Dorthern  point  of  Tobago  it  ia  1"  61«. — 
(Nature.) 

Photographing  the  corona  mtkout  an  eclipBe.—In  a  pai>er  read  before 
(he  British  Association,  Dr.  Hugtnns  gives  an  acconnt  of  hfti  more 
recent  experiments  in  coronal  photography.  The  photographs  referred 
10  JD  his  first  paper  read  before  the  Boyal  Society,  1882,  December  21, 
were  obtained  with  a  Newtonian  reflector  by  Short.  Since  then  Miss 
Lassell  has  lent  Dr.  Huggins  a  seven-font  Newtonian  telescope  made  by 
the  late  Mr.  Lassell.  No  secondary  reflector  is  nsed,  nor  is  the  mirror 
tilted,  bnt  the  open  end  of  the  tube  is  fitted  with  a  mahogany  cover  in 
TThioli  are  two  circular  holes  three  and  a  quarter  inches  in  diameter. 
Through  one  of  these  the  light  Is  admitted,  and  the  ftumework  for 
carrying  the  sensitive  plates  is  fitted  over  the  other.  The  performance 
of  the  apparatus  is  very  satisfoctory.  The  photographs  show  the  ana'to 
■mage  sharp'y  defined,  bat  it  ia  only  when  the  sky  becomes  clear  and 
blue  in  color  that  any  coronal  appearances  present  themselves. 

Id  Dr.  Haggina's  earlier  work  be  employed  absorbing  media  in  order 
to  limit  the  light  used  to  the  violet  rays.  But  mnch  difflcnlty  was  ex- 
perienced A*om  the  rapid  manner  in  which  the  colored  solutions  (po- 
t«ssjc  permanganate,  or  iodine  in  carbon  disulphtde)  deoamposed  under 
the  influence  of  sunlight.  Dr.  Hoggins  therefore  tried  chloride-of-silver 
plates,  which  are  strongly  sensitive  to  light  between  ff  and  A,  bat 
hardly  at  all  beyond  Hj  and  has  been  able  to  secnre  photographs  of  the 
corona  with  them,  without  the  nse  of  any  absorbing  medium  at  all.  Tbe 
developer  employed  has  been  a  solution  of  ferrous  citro-ozalate,  and 
all  the  plates  have  been  backed  with  a  solution  of  aspbaltnm  in  benzole. 
For  the  pnrpose  of  screeoiog  the  sensitive  surface  from  the  intensely 
bright  image  of  the  sun,  smalt  circular  disks  of  thin  brass,  slightly  larger 
in  diameter  tbad  tbe  sun's  image,  were  held  close  before  the  senrative 
plate.  Less  advantage  was,  however,  found  fhim  the  use  of  the  disk 
than  had  been  anticipated.  So  photographs  conid  be  secured  on  May 
6,  the  day  of  the  total  solar  eclipse.  One  of  the  English  observers  of 
the  eclipse,  however,  having  made  a  careful  compariaoo  of  the  short- 
exposure  photographs  taken  at  Caroline  Island,  with  Dr.  Hoggings 
photographs,  expresses  his  opinion  that  Dr.  Huggins'a  pbolognii>ha 
of  the  corona  are  certainty  genuine  up  to  8'  from  the  sun's  limb. — ( The 
Obtercatorg,  November,  1883.) 

A  private  letter  from  Dr.  Huggins,  dated  December  22, 1883,  stat«« 
that  "  the  solar  photographs  are  now  strengthened  by  a  new  process 
which  makes  the  fainter  details  more  risible.  A  selection  of  platce  taa« 
has  been  sent  to  Hr.  Wesley  to  draw  fhim,  and  his  drawings  have  becoi 
compared  with  the  negatives  by  Captain  Abney.  Of  one  of  the  plates 
taken  May  31,  1883  (about  one  solar  rotation  period  after  the  eclipse  of 
Hay  6),  Mr.  Wesley  and  Captain  Abney  independently  made  drawings. 
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ThesedrawiDgs  agree,  aud  botb  of  tbem  oorrespond  vnvtigtaJcaUi/  uith 
tk  eei^  photograph.  I  think  I  may  ventnre  to  say  that  there  can  uo 
longer  remaAi  any  tloabt  as  to  the  true  solar  origin  of  the  main  details 
otOi^pbotographt  takeo  of  the  eclipse  ap  to  8'  to  IfK  At>ni  the  limb. 
Anangements  are  io  progress  for  experimeats  at  a  good  elevation." 

Om  Ok  cotuereaHon  oftolar  energy :  a  eolUctwn  of  paperi  and  dUcut- 
imt.  By  C.  William  Siemens.  London,  1883. — Tfaia  is  a  collection 
of  the  original  paper  read  before  the  Boyal  Society  by  Siemens,  and 
tfae  criticisms  from  Fitzgerald,  Faye,  Him,  Archibald,  and  others,  to- 
S&ihtx  with  the  replies  of  Siemens. 

Tbe  theory,  well  summed  op  on  p.  22,  supposes  that  space  is  filled 
with  aqueous  vapor  and  carbon  compounds ;  tbat  these,  at  low  press- 
urea,  are  dissociated  by  the  radiant  energy  of  the  sun ;  that  tbe  disso- 
eialed  elementei  are  driiwo  into  tbe  sun  at  its  poles,  unite,  and  generate 
beat  satScieut  to  give  a  temperatnre  of  about  2,800°  C. ;  and  that  the 
agacooB  vapor  and  carbon  compounds  formed  are  again  thrown  off  by  ~ 
ceatrifagal  force  at  the  sun's  equator. 

As  evidence  of  the  presence  of  carbon  vapors  in  space,  Siemens  refers 
to  tlie  analyses  of  meteors,  which  in  some  cases  have  proved  that  hy- 
drocarbooa  were  a  component  of  tbe  meteoric  mass,  and  again  to  the 
voii  of  Abney  and  Langley  on  the  absorption  of  the  radiant  energy  of 
tbe  son. 

The  dissociation  of  vapors  at  low  tensions  is  a  point  which  seems  to 
be  veil  established.  One  of  the  earliest  proofs  is  given  in  Prof.  J.  Wil- 
lud  Gibbs's  paper  on  the  equilibrium  of  heterogeneous  substances. 

Some  two  or  three  years  ago  Prof.  Ogden  Bood  sncceeded  in  getting 
experimental  evidence  of  dissociation  in  rarefied  gases  at  ordinaty  tem- 
peratures, but  has  never  published  his  results. 

Dr.  Siemens  gives,  on  p.  13,  what  evidence  he  early  obtained  of  dis- 
■octation  of  gases  in  vacuum  tubes  under  the  influence  of  snnlight. 
What  he  has  doiiesince  may  be  fonnd  trora  an  account  of  his  recent 
lecture  at  the  Boyal  Institution  (Mature,  May  3).  Ot^ections  to  the 
theory  are  well  put  by  Fitzgerald  when  he  asks  (p.  41)  "how  the  inter- 
planetary gases  near  the  son  acquire  a  sutQcient  radial  velocity  to  pre- 
vent their  becoming  a  dense  atmosphere  round  him ;  why  enormous  at- 
DiDq>bere8  have  not  long  ago  become  attached  to  the  planets,  notably 
to  the  moon;  why  tbe  earth  has  not  long  ago  been  deluged  when  acon- 
*taat  stream  of  aqueous  vapor,  that  would  produce  a  rain  of  more  than 
30  inches  per  annam  all  over  tbe  earth,  must  annually  pass  out  past 
the  earth  in  order  to  supply  fael  to  be  dissociated  by  the  beat  that  an- 
Dually  passes  the  earth ;  and  why  we  can  see  the  stars,  although  most 
of  the  solar  radiations  are  absorbed  within  some  reasonable  distance  of 
the  Ban." 

Faye  objects  tbat  Ibe  presence  of  sncb  a  resisting  medinm  In  space 
u  the  vapor  is  nnt,  to  be  accepted,  with  our  present  knowledge,  and 
that  the  oontiifngal  force  at  the  snn's  equator  is  far  too  small  far  the 
..«aon  required.  ,^     CtlD^lc 
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Hiro,  starting  with  tbe  soppoBition  that  tbe  sqd'b  temperatare » 
20,000°  C,  writes,  that,  although  the  dissociated  gases  might  noite  in 
the  chromosphere,  they  would,  on  passing  down  throagh  the  son's  at- 
mosphere, be  again  dissociated,  and  absorb  as  much  beat  as  they  had 
given  ont  on  combining.— (Science.) 

THB  SOLAB  PARALLAX. 

Transit  of  Venus,  1769.— Professor  Hewcomb  has  lately  taken  advan- 
tage of  a  visit  to  tbe  Imperial  Observatory  of  Vienna  to  make,  with  the 
consent  and  support  of  its  director,  Prof.  E.  Weiss,  an  examination  of 
Father  Hell's  manuscript  record,  with  reference  to  deciding  on  the  al- 
leged falsification  of  these  obeerratioDS  by  Hell  himself.  The  result  of 
bis  examination  was  so  different  fhtm  that  generally  accepted,  that  Pro- 
fessor Ifewcomb  prepared  and  presented  to  tbe  Boyal  Astronomical  So- 
ciety a  statement  of  the  evidence  and  bis  conclusions.  The  story  of 
Hell's  supposed  tampering  with  bis  observations  of  the  transit,  made  at 
Wardhns  in  1769,  is,  in  substance,  that  be  delayed  publishing  them  so 
long  as  to  give  rise  to  tbe  suspicion  of  intending  to  alter  them ;  that  be 
showed  them  to  no  one  nntJI  after  be  had  received  the  obsOTvations 
made  at  other  stations;  that  a  cloud  was  thus  thrown  over  their  genu- 
ineness }  that  the  suspicions  thus  excited  were  confirmed  in  1835  through 
the  discovery  and  publication  by  Littrow  of  Hell's  original  manuscript 
jonmal,  which  its  author  bad  neglected  to  destroy;  and  that  the  exam- 
ination of  this  journal  showed  nnmerona  cases  of  alteration  and  erasare 
of  the  original  observed  figures,  inclading  tbe  seconds  of  first  interior 
contact,  which  had  been  completely  eras^,  and  replaced  by  new  num- 
bers inserted  with  difl'erent  ink  at  some  subsequent  time.  And  tbe 
reason  for  all  this  was  supposed  to  be,  that  Hell  desired  to  publish,  not 
his  true  observations,  but  results  which  should  be  in  tbe  best  possible 
accordance  with  the  observations  of  others. 

In  bis  discussion,  Professor  Kewcomb  makes  but  slight  allnsioo  to 
tbe  absence  of  many  circnmstances  which  might  be  expected  to  accom- 
pany mannfactnred  observations ;  but  he  has  presented  all  tbe  positive 
evidence  within  reach  so  fully  as  to  enable  every  one  to  draw  his  own 
independent  conclusions.    His  own  conclusions  are — 

First.  The  belief  that  there  was  any  suspicious  delay  in  tbe  publica- 
tion of  Hell's  observations,  or  anything  in  his  course  to  give  reaaonsble 
ground  for  a  suspicion  that  be  intended  to  tamper  with  his  obserintiousf 
is  a  pure  myth. 

Second.  Excepting  the  time  of  formatien  of  the  thread  of  light  at 
ingress;  excepting,  also,  a  discrepancy  of  one  second  in  the  time  of 
internal  contact,  and  achangeof  two  seconds  in  one  of  S%}novic8*8  tiiiies 
— it  is  proved,  not  only  negatively  and  presumptively,  but  by  positiTe 
evidence  and  beyond  serious  doubt,  that  all  tbe  ecseutial  unnbers  uf 
observation  given  by  Hell,  whether  relating  to  tbe  transit,  time,  or  lon- 
gitude, are  printed  as  concluded  upon  and  written  in  his  journal  at 
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Wardbae,  before  there  was  an;  poesibility  of  commdnicatiuii  with  otber 
obaervere. 

Third.  The  addition  of  the  time  of  the  fonnation  of  the  thread  of 
light  was  sDggeeted  by  the  accounts  of  other  observers ;  bnt  the  time 
itself  is  Hell's  own,  obtained  possibly  from  estimation  and  memoiy,  but 
more  probnbly  from  a  memorandum  made  at  the  time  of  observation^ 
whidi  be  neglected  to  insert  in  his  joamal. 

Fourth.  The  alteration  in  Sajnovica's  time  of  second  iutemal  contact 
veie  probably  made,  because  Sajnovics  himself  afterward  concluded 
tliat  his  recorded  time  was  too  late ;  bnt  it  may  be  assumed,  that,  in 
reaching  this  conclusion,  he  was  influenced  by  Hell's  observations. 

Profeseor  Xewcomb  adds,  respecting  his  own  proceedings  in  investi- 
gatingthissnbjectjtbat,  in  commencingtbe  examination  of  Hell's  Jonroal,. 
be  bad  no  hope  of  doing  more  than  deciding  whether  it  was  or  was  not 
aife  to  Qse  Hell's  numbers  aa  actual  results  of  observations,  and  luy 
dungbt  of  donbdng  the  commonly  received  view  of  the  case.  He  soon 
became  perplexed  to  find  himself  differing  entirely  from  the  conclusions 
(tf  Idttrow.  Before  the  latter  had  foond  the  manuscript,  su^icion  had 
rested  upon  Hell's  tmthf\ilnes8 ;  so  that  when  he  looked  into  the  mann- 
aeatipt,  and  saw  such  extensive  alterations,  the  indictment  seemed  sO' 
dearly  proven  that  Littrow's  only  duty  was  to  make  the  fiicts  which 
jiroved  it  known  to  the  world.  He  thns  unoonscionBly  assumed  the- 
tone  of  a  public  prosecutor,  and  saw  all  the  circumstances  fh>m  an  ao< 
coaei's  point  of  view. — {Seienee.) 

Trtauiti  of  Tenm,  1874  and  1882.— The  United  States  Transit  of  YenoB 
Coounission,  under  whose  direction  all  the  operations  nndertaken  by  our 
GoTemmentlD  coonectioD  with  the  transits  of  1871  and  1882  were  caiTied 
out,  has  lately  communicated  a  statement  with  regard  to  the  conduct 
ot  its  affairs  and  the  reduction  of  the  observations.  The  number  of 
parties  organized  for  the  observation  of  the  transit  of  1882  was  eight, 
four  of  wbicb  were  sent  to  the  soothem  hemisphere,  the  other  four  re- 
maining in  the  United  States.  The  foreign  stations  were,  with  their 
ebief  astronomers,  as  follows:  Wellington,  South  AMca,  Prof.  Simon 
Newcomb;  Santa  Cruz,  Patagonia,  Lieat  Samuel  W.  Very;  Santiago- 
de  Chile,  Prof  Lewis  Boss;  Auckland,  New  Zealand,  Mr.  Edwin  Smith. 
The  bonte  stations  were  Washington,  D.  C,  Prof.  William  Harkness ;. 
Oedar  Keys,  Florida,  Prof  John  B.  Eastman ;  San  Antonio,  Tex.,  Prof 
Asaph  Hall ;  Oerro  Boblero,  S.  Mez.,  Prof  George  Davidson.  In  ad- 
dition to  these  parties,  there  were  two  others,  equipped  wholly  or  in 
part  at  private  expense,  bnt  whose  operations  were  conducted  in  such 
a  way  as  to  insure  the  strict  comparability  of  their  work  with  that  of 
the  Oovemment  parties.  One  of  these  was  stationed  at  Princeton,  K. 
J.,  Id  ohai^  of  Prof  Charles  A.  Tonug,  and  the  other  at  the  Lick  Obser- 
vatory, MoQMt  Hamilton,  Gal.,  in  charge  of  Prof.  David  P.  Todd.  Th& 
phott^^frspbic  results  will  be  derived  fh>m  the  labors  of  these  two  par- 
ties in  the  same  way  as  fh>m  the  Government  photographs,  and  the  flnat  C 
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rejwrt  will  contain  the  work  of  all  ten  parties  on  a  nniform  plan.  The 
CommisBioD'g  report  states  that,  on  the  day  of  the  last  transit,  the  sky 
was  perfectly  clear  at  abont  half  the  stations,  while  at  the  remaiDd'V 
clouds  impeded  the  work  more  or  less,  bat  nowhere  to  the  extent  of 
producing  failm«.  The  namber  of  photographic  plates  obtained  at  all 
the  stations,  and  which  will  be  available  for  measurement,  are  in  the 
aggregate  nearly  foarteen  handred,  of  which  about  eight  hundred  were 
obtained  in  the  northern  hemisphere  and  six  hundred  in  the  sonthem. 
They  are  distributed  with  a  fair  evenness  among  the  ten  Btations,  ex- 
cept that  Auckland  and  Washington  were  nnfortnnate  in  obtaining  very 
few.  The  redactions  of  all  these  photographic  observations  are  now 
going  on,  fonr  computers  being  employed  in  the  work.  The  photo- 
graphs obtained  at  three  of  the  stations  have  already  been  measured, 
and  some  progress  has  been  made  in  the  reductions  based  upon  these 
measurements.  It  is  believed  that  the  sun's  distance  derivable  from 
the  transit  of  Yenus  in  1874  and  1882  must  depend  chiefly  npon  the 
photographs;  and  when  it  is  remembered  that  the  conditions  of 
weather  on  the  former  occasion  were  so  unfavorable  aa  to  allow  only 
between  two  and  three  hundred  available  negatives  to  be  made  in  both 
bemiqiberes,  the  remarkable  success  of  the  operations  during  tlie  transit 
of  December,  1S82,  will  be  apparent.  If  no  unforeseen  delay  occnrs, 
probably  the  definitive  result  fhtm  the  photographs  of  both  these  tian- 
sits  of  Yenos  can  be  arrived  at  in  about  foor  years. 

Trantit  0/  Venvt,  1882. — A  list  of  the  photographic  plates  of  the  Transit 
of  Yenns  of  1882  in  the  hands  of  the  Transit  of  Yenns  GommisBion  for 
discnssioQ  is  given  below,  together  with  a  list  of  contact  observations: 


Fhotographio  plates. 
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ConUots  otMerred. 

SUtiou. 

EipoMd. 

Cube 
■nOMtiMd. 
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4 
1 

liX 
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1 

1 
1 
1 
I 
I 
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1 
1 

1 

1 
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3U 

1 
1 
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1 
1 

1 
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! 

74 

31 

1 

738 

687 

ID 

10 

6 

1,7W 

1,382 

14 

IT 

17 

17 

From  tb!a  it  will  appear  that  over  a  thousand  plates  are  regarded  as 
nilable  for  measnreiDent. 

The  aVaiwJf  of  Vmvt  of  1882.— The  CompttB  Brndta  of  the  Paris  Acad- 
tmj  of  Scfences  for  August,  1883,  is  almost  wholly  occupied  by  the 
irditDiD&ry  reports  from  the  Tariooe  eipeditiona  sent  by  the  Ptenoh 
eommisBion  for  the  observation  of  this  pheDomenon,  and  one  or  two 
upeditionB  acting  in  co-operation  with  the  commissioB.  The  observa- 
tiona  of  contacts,  etc.,  appear  in  these  reports.  The  stations  included 
ue  Petlonvjlle,  Hayti;  Pnebia,  Mexico;  Fort  Tartenon,  Martinique; 
Bidat  Angnstine,  Fla. ;  Santa  Cruz,  Patagonia ;  Cerro  Xegro,  near  Ban 
Bonardo,  Chili;  Ohnbut,  Patagonia;  Bio  ITegro  (4^  SI"  20*  W.  of 
Puis  and  40°  47'  61"  8.);  Hoste Island,  Orange  Bay,  Terra  del  Fuego; 
and  Bragado,  Bnenoe  Ayres,  It  is  gratiijring  to  ^ote  the  general  sno- 
eesB  which  attwided  these  expeditions,  even  at  tlie  most  southern  sta- 
tion in  Orange  Bay,  the  latitude  of  which  was  65°  31'  28". 

TULOAIT.  (t) 

The  editor  of  the  Attroiumitehe  Naehriehtm  (Professor  KrSger)  ra- 
aaaks  in  So.  2547 ,  with  regard  to  the  red  star  seen  momentarily  by  M. 
Troavelot  near  the  sun  during  the  total  eclipse  on  the  eth  of  May,  that, 
according  to  ft  communication  he  has  had  for  some  time  in  his  hands 
from  Professor  Holden,  there  can  be  no  doubt  that  the  star  in  qnestioQ 
was  in  fact  a  Arietis.  Ko  intra-mercnrial  planet,  therefore,  was  seen 
daring  the  eclipse. — (Athenaum.) 
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The  conclofiion  above  given  receiTes  additional  confirmatioa  from 
the  report  of  M.  Paliaa,  which  has  since  been  published.  Iq  fhct  the 
JdentiflcatioQ  named  is  dae  to  M.  Faliaa  alone,  and  it  vaa  made  id  an 
fngenions  manner. 

THE  EABTH. 

The  Geodetic  Congreaa The  most  generally  interesting  part  of  the 

proceedings  of  the  geodetic  conference  which  met  at  Bome  in  1883  is 
that  connected  with  the  selection  of  a  common  first  meridian. 

The  report  of  the  permanent  committee  of  the  International  Oeodetio 
Association  recommends  to  the  conference  the  general  acceptance  of  the 
meridian  of  Greenwich  j  it  was  referred  to  a  special  committee  composed 
of  one  representative  for  each  of  the  following:  England,  the  United 
States,  Germany,  Italy,  France,  and  Hambnrg.  The  report  concludes 
tiius: 

"We  terminate  oar  report  by  proposing  to  the  assembly  the  follow* 
ing  resolntions: 

"  The  seventh  general  conference  of  the  International  Oeodetio  As- 
sociation, held  at  Rome,  and  in  which  representatives  of  Great  Brit- 
ain, together  with  directors  of  the  principal  astronomical  and  naatical 
almanacs,  and  a  delegate  fh>m  tbe  Coast  and  Geodetic  Survey  of  the 
United  States,  have  taken  part,  after  having  dlscossed  tbe  qaestioos  c^ 
oniflcation  of  longitude  by  the  adoption  of  an  initial  meridian,  and  the 
nnifloation  of  time  by  the  adoption  of  a  universal  hoar,  have  oome  to 
the  following  condusions: 

"  Firstly,  that  the  nnifloation  of  longitudes  and  boors  is  etjually  de- 
sirable in  the  interests  of  science  as  in  those  of  navigation,  commerce, 
and  international  commnnioation.  The  scientific  and  practical  atili^ 
of  this  reform  considerably  outweighs  the  sacrifices  and  the  tronble  of 
arrangement  to  which  it  will  pnt  tbe  minority  of  civilized  nations.  It 
should,  therefore,  be  recommended  to  the  governments  of  all  the  states 
interested,  that  it  may  be  arranged  and  confirmed  by  an  international 
convention,  so  that  henceforth  one  and  the  same  system  of  longitodes 
may  be  employed  in  all  the  astronomical  and  naotical  almanacs  in  all 
the  geodetio  and  topographical  bureaos  and  institutes,  and  to  all  geo- 
graphical and  hydrogiaphical  charts. 

"  Secondly,  that  the  conference  propose  to  the  Governments  to  choose 
for  the  initial  meridian  that  of  Greenwich,  inasmncb  as  that  meridian 
fulfills,  as  a  point  of  departure  of  longitudes,  all  tbe  conditions  required 
by  science ;  and  that  being  already  actually  and  most  extensively  used 
of  all,  it  presents  the  greater  probability  of  being  generally  accepted. 

«  Thirdly,  that  the  longitudes  should  be  reckoned  from  tbe  meridian 
of  Greenwich  in  the  sole  direction  of  from  east  to  west  and  from  zero 
to  360<^,  or  from  zero  to  21  hours.  Tbe  meridians  on  the  charts  and 
the  longitudes  in  the  registers  should  be  indicated  everywhere  in  hours 
and  minutes  of  time,  with  liberty  of  adding  the  indication  of  the  cor- 
responding degrees. 

Digitized  bvGoO^^IC 
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"Foartbly,  that  the  confereuce  recogaizesfor  certain  scientific  Deeda 
and  for  the  service  for  the  great  administrations  of  the  means  of  com- 
mtmicatiou,  sacb  as  railways,  steamship  lines,  telegraphs,  and  postR, 
tiie  ntility  of  adopting  a  aniversal  boor,  side  by  side  with  the  local 
or  national  hoars,  which  wil)  necessarily  cootinoe  to  be  employed  in 
civil  life. 

"Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
«f  the  nniversal  honr  and  of  cosmopolitan  dates,  the  mean  noon  of 
Qreenwioh,  vhich  coincides  with  the  instant  of  midnight,  or  with  the 
beginning  of  the  civil  day,  sitnated  at  the  twelfth  boor  or  at  180°  fh>m 
Greenwich.  It  follows  that  the  universal  time  will  correspond  every- 
vhere  with  the  mean  local  time  rechoued  irom  midnight,  less  twelve 
hoars  sod  the  longitude  of  the  place,  and  that  the  dates  change  at  the 
SDtipodes  of  Greenwich. 

"Sixthly,  that  it  is  desirable  that  those  states  which,  in  order  to  adhere 
to  the  nniflcation  of  longitudes  and  of  boars,  will  have  to  change  their 
meridians,  shonid  adopt  the  new  system  of  longitudes  as  qaickly  as  pos- 
sible in  their  observations  and  ofBcial  almanacs,  in  their  geodetical, 
topographical,  and  bydrograpbical  works,  and  in  their  new  charts.  As 
a  means  of  transition  it  would  be  welt  that  in  new  editions  of  old  charts, 
on  which  it  wonld  be  difflcnlt  to  change  the  squares,  the  indications  ac- 
cording to  the  new  system  should  at  least  be  inscribed  alongside  the 
enoneratioD  of  the  old  meridians. 

"Seventhly,  that  these  resolutions  should  be  laid  before  the  Govem- 
ments  and  recommended  to  their  friendly  consideration,  with  the  es- 
preosion  of  the  hope  that  an  international  convention  confirming  the 
nniflcation  of  longitudes  and  of  hours  may  be  concluded  as  quickly  as 
posdble  by  a  special  conference." 

The  report  of  the  special  committee  on  the  above  resolutions  was  read 
on  the  22d  before  the  general  meeting  of  the  conference,  and  accepted 
after  a  very  animated  debate. 

Beferring  to  the  resolutions,  it  is  only  requisite  to  state  briefly  that, 
according  to  the  Timea'a  report,  as  sent  back  to  the  conference  by  the 
special  committee,  they  now  stand  as  follows :  Numbers  1,  2,  4,  6,  and 
7  were  adopted  by  the  committee  without  alteration ;  tbe  other  two 
were  modified,  or  rather  abbreviated,  and  now  read  thus : 

'Thirdly,  that  the  longitude  should  be  reckoned  from  the  meridian 
of  Greenwich  in  the  sole  direction  of  fixim  west  to  east" 

"  Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
of  the  oniversal  hoar  and  of  cosmopolitan  dates,  the,  mean  noon  of 
Oreenwicb,  which  coincides  with  the  instant  of  midnight,  or  with  the 
beginniug  of  the  civil  day,  under  the  meridian  situated  at  12  hours  or 
180°  from  Greenwich ;  the  universal  hour  to  be  counted  from  zero  to 
24." 

To  these  seven  resolutions  the  special  committee  have  added  two 
others. 
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The  first,  ioserted  between  onmbers  1  and  2  of  those  referred  to,  reads 
thos: 

"  That  notnithstsadiDg  the  great  advantages  which  the  general  iu- 
troduction  of  the  decimal  division  of  the  qaadrant  for  geographic  and 
geodetio  co-ordination  and  the  corresponding  ezpressiona  for  time 
is  destined  to  realize  scientifically  and  practically,  reasons  eminently 
sonnd  appear  to  justify  the  passing  by  the  consideration  thereof  in  the 
great  measure  of  unification  proposed  in  the  first  resolution.  Meso- 
wbile,  to  satisfy  at  the  same  time  important  scientific  considerations,  the 
conference  recommends  on  this  occasion  the  extension,  in  mnltiplying 
and  perfecting  the  necessary  tables,  of  the  application  of  the  decimal 
divisions  of  the  quadrant,  at  least  for  the  great  namerical  calcolations 
for  which  it  presents  incontestable  advantages,  even  if  it  be  desired  to 
preserve  the  old  seiagesimal  division  for  observations,  maps,  naviga* 
tion,  etc." 

The  other,  inserted  between  numbers  6  and  7,  is  as  follows; 

"  The  conference  hopes  that  if  the  whole  world  is  agreed  npon  the 
unification  of  longitudes  and  hours  in  accepting  the  Oreeawicb  mend- 
ian  as'the  point  of  departure.  Great  Britain  wHI  find  Id  ttiis  fact  an 
additional  motive  to  take  on  her  side  new  steps  in  favor  of  the  nniflea- 
tion  of  weights  and  measores  by  joining  the  metrical  convention  of 
May  20, 1876." 

The  resolution  as  to  the  choice  of  the  initial  meridian  was  cwried  by 
22  votes  to  1;  while  Mr.  Christie,  supported  by  the  French  delegates, 
moved  the  snbstitution  of  Oreenwloh  midnight  for  noon  as  the  point 
of  departure.  This  amendment  was  negatived  by  20  votes  to  S. — (Its- 
ture,  October  26, 1883.) 

Telegrapliio  Umgitudea. — ^The  Report  of  tjhe  United  States  Coast  and 
Geodetio  Survey  for  1882  contains  a  very  interesting  sketch-map,  which 
gives  graphically  the  index  to  105  determinations  of  telegraphio  longi- 
tudes by  the  ofBcers  of  the  Coast  Survey  between  1846  and  1882. 

It  would  add  to  the  interest  of  this  map  if  the  telegraphic  longitades 
determined  by  Tarlone  observatories  (as  the  !NavaI  Obaerratoiy^  Gam- 
bridge,  Clinton,  Princeton,  Albany,  Ac],  were  to  be  separately  indi- 
cated. 

Telegraphio  Aiterminatioiu  of  longitude  in  Atia. — The  work  of  liiea* 
tenant-Commanders  Green  and  Davis  and  Lientenant  I^orris,  U.  8.  "S., 
in  determining  telegraphic  longitude  bas  been  previously  notioed  faete. 
In  1877, 1878,  and  1879  a  chain  of  longitudes  (telegraphic)  was  oarried 
from  Key  West  through  the  Windward  Islands  and  to  Panama,  aa  wdl 
as  from  England  to  Lisbon,  Cape  de  Verde,  Bio,  and  Montevideo. 
The  last  station  has  been  co^neeted  overland  with  Santiago  de  Chile, 
and  Panama  is  now  being  counect«d  with  Santiago  down  the  west 
coast.  During  1881  and  1882  this  important  work  was  extended  to  the 
China  seas,  and  the  positions  of  Madras,  Shanghai,  Hong-Kong,  Sin* 
gapore,  Xagaaaki,  Vladivostok,  etc.,  were  fixed.    The  prime  importanoo 
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of  the  work  iB  for  bydrograpLic  purposes;  but  it  is  almost  equally 
raiuable  astroDomically.  It  is  iuterestiug  to  uotc  tliat  Captain  Green's 
longitude  of  VladivoBtok  is  8''  47"  30V92,  while  the  direct  (overland) 
loDgitude  is  S''  47™  31*.32.  Tbe  umall  discrepancy  of  0*.4  is  a  testimony 
to  the  accoracy  of  the  work. 

Teletprapkic  longitudes  t'n  South  America. — The  following  is  an  extract 
of  a  letter  from  Dr.  Copeland,  dated  Lima,  January,  18^ :  "At  Cho- 
rilloe,  near  this,  are  staying  M.  Bamand,  lieutenant  de  vaisseau,  and 
M.  Favrean,  ensigne  de  vaissean,  members  of  the  French  Venus  Ex- 
pedition to  Cblli.  Ohorillos  is  the  landing  point  of  the  cable  from 
Valparaiso  and  Fanflhia.  Tbe  French  astronomers,  in  coi)junctton  with 
two  coUengaes  now  at  Valparaiso,  are  determining  tbe  difference  of 
loDgitnde;  they  have  2-inch  transit  instruments,  with  chronographs 
and  chronometers,  and  tbe  cable  is  led  directly  into  tbe  observatory. 
The  instnunents  are  similar  at  both  stations ;  the  observers  .do  not  in- 
terchange stations,  but  the  personal  equation  has  been  determined  for 
vim  traoBitB  and  signals  transmitted  by  Thompson's  galvanometer, 
mie  strength  of  cnnent  ie  a4)usted  by  a  rheostat  to  a  constant  strength. 
A  triangulation  will  connect  Chorillos,  Callao,  and  Lima,  distant  some 
ft  or  7  mOes  &om  each  other.  Tbe  connection  of  Valparaiso  with  Bueuos 
Ajns  on  tiie  one  hand,  and  vitb  Oallao  and  Panama  on  tbe  other,  will 
complete  the  circuit  of  the  greater  part  of  South  America,  tbe  chain 
from  Greenwich  to  Baeuos  Ayres,  through  Lisbon,  Madeira,  St.  Vincent, 
Persambnco,  Babia,  Bio  Janeiro,  and  Montevideo,  having  been  fin- 
ished by  lientenant-Commander  Green,  U.  S.  "S.,  in  1879.  It  is  deeply 
lo  be  regretted  that  a  spirit  of  nndne  economy  prevents  tbe  British 
Government  from  taking  part  in  these  important  operations,  which  are 
80  closely  connected  with  navigation  and  geography  on  a  large  scale." — 
[G<^ernietu,  Ifovember  28, 1883.) 

Oironometrio  longitudea. — The  Oomptea  Hendiu  for  Jaunary  8,  1883, . 
ctwtains  an  interesting  note  by  M.  deMagnac  upon  the  accoracy  of  lon- 
gitudes determined  by  chronometers.  A  comparison  is  made  with  tbe 
values  determined  in  1871-1873  of  the  longitudes  of  Bahia,  Montevideo, 
ud  Bio  de  Janeiro  with  the  telegraphic  values  more  recently  obtained 
bj  otBoers  of  the  United  States  l^avy.  The  differences  are  as  follows : 
Chronometrio  —  Talegrapbio. 
Bahla,  — 1*.3. 

Bahia,  -fl'.0 

Montevideo,       — 0*.6 
Eio  de  Janeiro,  — l».l 

This  surprising  accuracy,  for  expeditions  of  over  forty  days,  is  due 
to  the  me^od  adopted,  that  of  H.  Villarcean,  in  which  the  rate  ob- 
served (m  tbe  land  before  departure  and  after  the  return  are  made  tbe 
basis  of  a  calculation  giving  the  rate  from  day  to  day  as  a  ftanctton  of 
the  time  and  temperature. 

H.Mm.69 26  „„...„,Go(5glc 
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The  United  States  Late  Bvrtey.— There  has  jnst  beeu  iaeoed  by  theCbief 
of  EngineerB,  in  a  qnarto  of  920  pa^es,  with  thirty  plataa,  a  detailed  re- 
port of  the  operations  ID  tbeproaecotion  of  the  sorvey  of  the  Great  Lakes. 
Thia  importuit  work  is  now  floiBhed,  and  the  report  presents  In  a  com- 
piehensiTe  manner  the  methods  used  and  results  obtained.  The  report 
starts  with  a  historical  aceocot  of  the  surrey,  ftom  its  ioception  in  1841 
to  its  completion ;  gives  a  synopsis  of  the  work  accomplished  ander  the 
varions  officers  who  from  time  to  time  have  had  charge  of  the  survey; 
gives  an  aoconnt  of  the  standards  of  length  upon  which  the  surveys 
depend,  of  the  measnring-bars  used  and  method^of  using  them,  and  of 
the  results  obtained  both  in  the  measurement  of  the  base  lines  and  in 
the  results  of  their  coDoection  by  triangolatioD,  and  of  the  geodetic  and 
astronomical  work.  The  part  devoted  to  the  discussion  of  the  base  ap- 
paratus will  be  fonnd  of  special  interest  to  geodedoians.  Fall  accoont 
is  given  of  the  determination  of  the  constants  of  the  apparatos  naed, 
and  of  the  coefflcientd  of  expaDSion.  Also,  there  is  a  discussion  of  the 
»  set"  of  a  zinc  bar  wheu  heated.  A  portion  of  the  book  is  devoted  to  the 
consideration  of  the  mean  levels  of  the  Great  lAhes,  and  the  methods  by 
which  the  results  were  obtained.  The  question  of  tides  in  the  lakes  had 
been  previoasly  considered  (Report  of  Chief  of  Engineers,  1872).  Tbo 
tides  are  perceptible,  hut  of  scientific  rather  than  practical  importaoce, 
the  maximum  being  less  than  2  inches. — (Professional  Papers,  Corps  of 
Engineers,  No.  24.) — (Science.) 

General  movements  of  the  Koil. — Dr.  Hirscb,  director  of  the  Neuch&tel 
Observatory,  has  published  an  account  of  the  motions  of  the  pUlara  whch 
support  his  transit  instrument,  during  the  years  1860-1882.  The  vrhole 
series  is  analyzed  and  leads  to  the  following  conclusions : 

tst.  The  hill  on  which  the  observatory  is  situated  oscillates  each  3-ear 
about  the  vertical.  On  the  average  it  moves  39".8  each  summer  from 
left  to  right,  and  38". 2  each  winter  from  right  to  left.  Thus  there  is  a 
progressive  twist,  beside  the  periodic  ones. 

2d.  The  bill  changes  its  level  progressively  24"  yearly,  and  always  ia 
the  same  direction.  Thus  since  1859  the  change  of  level  (towards  the 
west)  has  been  550".  Dr.  Hirsch  compares  the  changes  with  the  num- 
ber of  spots  on  the  sun,  and  finds  a  connection  between  the  two  phe- 
nomena. 

Mr.  Faye,  in  reviewing  this  paper  of  Dr.  Hirsoh's,  points  out  that  the 
phenomena  can  be  explained  by  the  geological  structure  of  the  strata 
below  the  Jnra.  They  are  calcareous  and  clay  beds  which  can  slip  the 
one  over  the  other.  Water  does  not  penetrate  the  layers  of  clay,  but  it 
lubricates  their  snr&ces  and  facilitates  the  sliding  of  one  layer  relative 
to  another.  The  layers  of  limestone  are  moreover  filled  with  holes  and 
fissures  running  in  varions  directions,  and  therefore  excellent  reeerroirs 
for  subterranean  water.  Mr.  Faye  explains  the  phenomena  in  qnestton 
by  snppofling  a  stratum  of  limestone  which  is  taming  periodically  over 
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a  lower  layer  of  clay,  onder  the  inflneace  of  the  cbange  of  aeasous  '^ 
while  at  the  same  time  a  progreaeive  slipping  of  one  layer  on  the  other 
will  account  for  the  changes  of  level.  In  this  coDuection,  we  may  refer 
to  dioinal  movements  of  the  soil  derived  from  astronomical  observations 
bj  Dr.  GoQld  (U.  S.  Coast  Survey  Beport,  1862-'64,  and  (Jordoba  Obser- 
vations, vol.  u,  p.  lii),  and  by  Mr.  Fergola  (K.  Ac  ScL  Napoli,  1871),  as 
well  as  to  the  special  physical  studies  by  D'Abbadie  in  France,  G.  Dar- 
win in  England,  and  others. 

THE  HOOK. 

Semi-diametar  of  the  m«on.*— Prof.  H.  M.  Paul,  formerly  assistant  at 
&e  United  States  Naval  Observatory,  Washington,  gives  in  Appendix 
n  of  the  Washington  Observations  for  1879  the  results  of  two  ocenlta* 
tiooa  of  tbe  Pleiades  group  by  the  moon,  observed  by  himself  to  deter- 
mine the  occnltation  semi-diameter  of  tbe  moon,  and  also  the  corrections 
to  the  right  ascension,  declination,  and  parallax  of  the  moon,  these  be- 
ing necessarily  involved  with  the  semi-diameter.  The  oconltations  oo- 
eorred  on  July  6, 1877,  and  September  6, 1879,  and  vereobserved  with 
the  9.6-inob  equatorial  of  the  Washington  Observatory.  The  relative 
positions  adopted  for  the  st'ars  were  those  of  Wol^  with  proper  motions 
from  comparison  with  Bessel,  and  tbe  general  proper  motion  of  the  group 
u  given  by  Newcomb.  The  observations  of  1877  were  poorly  placed 
for  a  determination  of  the  correction  to  the  semi-diameter ;  but  those  of 
1879  give  a  much  more  reliable  result.  Prom  the  later  (fourteen  in 
all)  the  resulting  oorrection  to  Hansen's  meansemi-diameter(16'  33".47) 
is  — l".eo±  0".12 ;  and  tiie  resulting  v^ne,  is  therefore,  semi-diameter 
=1^  31".78±0".12.  He  gives  also  the  results  of  Airy's  determination 
from  296  Rcattered  observations  from  1833  to  1860.  From  the  immw- 
sicHis  and  emersions  at  the  dark  limb  the  resulting  values  are  larger  by 
0"j9  uid  0"£  than  those  given  by  Professor  Panl,  and  frt>m  immersions 
and  Muersions  at  the  bright  limb  Airy's  resnlte  are  larger  by  2"  .3  and 
V'A.  Professor  Paul  concludes  that  the  best  way  to  observe  the  aotuid 
oecoltation  at  the  bright  limb  is  to  use  as  high  a  magni^og  power  as 
poMible,  BO  as  to  obtain  a  decided  difference  of  color  between  the  star 
and  tb»  moon's  limb.  Neither  set  of  oocultations  observed  by  Professor 
Paul  gives  any  evidence  of  deviation  of  tbe  moon's  limb  from  a  perfect 
oin;le^(Th«  Observatory,  October,  1883.) 

The  moouft  A«at.— The  Bidereal  Matmger  for  Angust,  1883,  contains 
an  extract  from  a  private  letter  of  Professor  Langley's  giving  some  re- 
salts  of  DDpablished  observations  on  the  lunar  heat : 

■^We  are  measuring  the  heat  of  the  moon  by  the  bolometer,  and  the 
light  in  its  spectmm  by  other  methods,  in  order  to  ascertain  the  tem- 
perature of  the  lunar  surface.  Our  preliminary  measures  already  war- 
laot  OS  in  anoouucing  a  ditEarent  conclusion  from  that  reached  by  Lord 
Bosse,  who,  trom  tbe  iaal  that  a  certain  specimen  of  glass  absorbed  more 

•  SaiMM,  TOL  I,  No.  SO.  ^  ^ ^^^^  ^^^ GOOS le 
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of  lonar  tbao  of  Bolar  heat,  drew  (as  is  veil  known)  tlie  iuference  that 
the  lunar  surface  in  saostiiDe  was  nearly  of  the  temperature  of  boiling 
water.  We  find  no  evidence  whatever  of  thia,  bat  are  led  by  other  ex- 
perimentB  to  believe  that  the  foct  (which  we  do  not  question)  that  most 
kinda  of  glass  absorb  more  lunar  tlian  solar  heat  has  uo  snch  explaua- 
tiou  as  Lord  Bosse  assigned  to  it,  but  is  dae  to  selective  absorption  of 
the  solar  rays  by  Uie  lunar  sarface.  We  find  no  evidence  of  any  but 
reflected  heat  there,  and  so  far  as  our  experiments  go,  do  indication  that 
the  absolute  temperature  of  the  lunar  enr&ce,  under  full  sunshine,  is 
high  enough  to  give  any  indication  whatever  of  its  existence  to  the 
most  sensitive  apparatus  we  have."* 

Virtual  change  of  the  astronomical  v*it  of  time. — Mr.  E.  J.  Stone  has 
recently  communicated  to  the  Boyol  Society  a  paper  on  a  virtual  change 
of  the  astronomical  unit  of  time,  which  has  taken  place  in  consequence 
of  the  difference  between  Bessel's  expression  for  the  moon's  mean  longi- 
tude and  the  corresponding  formulte  of  Hansen  and  IJeverrier.  The 
investigation  was  primarily  nndertaken  for  the  purpose  of  findiog  an 
explanation  of  the  rapidly  increasing  discordance  between  the  mooD^ 
place  and  that  indicated  by  Hansen's  lunar  tables ;  and,  after  a  oarefld 
examination  of  a  number  of  other  hypotheses,  Mr.  Stone  thinks  he  has 
found  the  cause  as  indicated  above. 

Up  to  186S,  Hansen's  lunar  tables  were  satisfactory ;  since  then  the 
error  of  the  moon's  longitude  has  increased  from  +0".121  to  +WJSM. 

Mr.  Stone  thinks  this  will  also  clear  up  somo  pprplcxiog  discrepamaes 
in  resulte  as  to  the  moon's  secular  acceleration.  He  points  uut  that 
Hansen's  tables  "  cannot  safely  be  used  in  the  discussion  of  anment 
eclipses  until  the  effects  of  this  confitsion  of  units  of  time  have  been 
cleared." 

This  paper  has  been  replied  to  by  various  astronomers,  notably  Pro- 
fessors  Adams  and  Gayley,  who  have  shown  that  Kb.  Stone  is  here  in 
error. 

MIHOB  PLAI1BTB. 

The  part  of  the  Berliner  Astrononatekea  JalwbutA  for  1886  otrntftiniug 
ephemerides  of  the  minor  planets  for  1883  has  been  issued  to  the  varions 
observatories  in  advance  of  the  publication  of  the  annual  volume.  It 
contains  approximate  places  for  every  twentieth  day  of  224  of  these 
bodies,  the  latest  being  I^o.  226,  with  accurately  calculated  oppositioa 
ephemerides  of  43,  each  extending  over  about  five  weeks.  This  division 
of  the  Jahrbueh  occupies  upwards  of  one  hundred  pages. 

There  are  six  cases  during  the  year  where  the  planets  approach  the 
earth  about  opposition,  within  faer  mean  distance  £rom  the  sun.  On 
June  22  Phocea  is  at  a  distanoe  of  0.93,  declination  +16°;  on  July  U 
the  distance  of  Clio  is  0.96,  declination  — 35J°j  on  August  1  that  of  Isis 
is  0.90,  dedinatioii  —  28°;  oa  October  1  that  of  Polyhyuinia  is  0.9S,  de- 
cliuation  +8J;  on  October  20  that  of  Virginia  is  0.98,  decliuatioo  -4-130^ 
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ind  on  December  11  Flora  io  perigee  is  at  a  distance  of  0.97,  with  de- 
clioation  +18°.  Galle's  metbod  oC  determining  the  Bolar  parallax,  so 
■trongly  advocated  and  ably  applied  by  Mr.  Oill,  is  not  likely  to  fail  for 
vanC  of  opportaoities  of  applying  it.  As  regards  the  magnitude  near 
opposition  we  have  in  the  case  of  Phocea  9.0  j  Clio,  10.2;  I^is,  8.8;  Poly- 
iXiniiia,  9.7 ;  Virginia,  9.9 ;  and  Flora,  8.2. 

DariDg  the  year  1883  four  of  these  planets  descend  below  ll",  from 
oomiog  into  opposition  not  far  ftom  aphelion. — [Nature.) 

Sew  fnimor  pliMetg. — The  following  minor  planets  were  discovered  in 
tlie  year  1883: 


Bwb»n  .. 

CkTOUlM.. 


JnnoHy  31..., 

Mayll 

Angmt  13 

November  28  . , 


PaHaft. 

BmeU/. 
PeUn. 
Fkllsft. 


JUPITEE. 

Matt  of  Jitter. — Dr.  Kempf  has  redaoed  a  nnmber  of  observations  of 
difference  of  R.  A.  between  Jupiter  and  the  eatellites  III  and  lY,  which 
were  made  by  Dr.  Yogel  in  1868-1870.  He  has  also  re-reduced  Airy's 
nmilar  measures  of  IV  (1832-36). 

Hie  mass  of  the  planet  by  various  methods  Is  thus  summarised: 

I. — From  tateUitC'Ohtervatimtt. 

Heliometer  observstaons: 

BesseMSchur)... 1,018.629±  0.134 

Schur 1,047.232  0.246 

Transit  observations: 

Auy(K6mpf) 1,047.641  0.488 

Vogel(Kempf) 1,047.767  0.310 

II. — From  pertMrhatiotu. 

Haosen— Egeria 1,051.12  0.81 

Becker— Amphltrite    1,047.37  1.31 

USller^Faye's  comet l,047.78s  1.185 

Krueger— Tbemis 1,047.638  0.192 

v.Asten—Encke's  comet  (1865-71).  1,047.611  0.171 

Dnlnago— Diana 1,045.25  0.46 

The  great  rei  tpol  vpon  JupiUr'a  disk. — Prof.  A.  Bicci),  of  the  observ- 
Uatj  at  Palermo,  in  a  communication  to  the  Memorie  ^ella  SodetA  degli 
Sfettrotcopitti  Italiani,  gives  interesting  details  of  his  observations  on 
He  feataies  of  Jupiter's  disk  during  the  last  opposition.    The  red  spot 
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had  become  very  faint,  indeed  barely  distiDgaishable,  in  April  and  May, 
and  was  iDTisible  at  the  oomuieDcemeat  of  Jane,  1883. 

Professor  Hongb  also  coatinaea  bis  work  apon  this  int«restiDg  phe- 
nomenon with  the  Chicago  IS-incb  refisctor. 


Man  of  Saturn.— In  the  years  1875, 1876,  and  1877  Professor  Hall 
observed  the  difference  of  B.  A.  of  Japetue  and  (both  limbs  of)  8atur% 
by  means  of  the  chronograph,  measnripg  the  difference  of  declination 
also.  From  128  sets  of  observations  (20  to  2S  transits  ia  a  set)  the  mean 
distance  of  the  satellite  is  dedoced  from  each  year  separately.  The 
probable  accidental  error  of  a  single  year's  determination  of  a  is  slightly 
over  0".05  or  Tvhv  P*"*- 

The  resoltiDg  mean  is  therefore  probably  nearly  free  from  accidental 
error  and  is  adopted  by  Professor  H^.  It  is  51S".522  at  Satam's  dis- 
tance 9.53886. 

The  periodic  time  of  Japetua  has  been  deduced  by  a  compuison  with 
one  of  Sir  W.  Hersohel's  observations,  those  6f  Sir  John  and  Washing- 
ton observations.  It  is  sidereal  revelation  =:79.331(>1C2  days.  Neglect- 
ing the  action  of  the  rings  and  satellites  the  mass  of  Saturn  is  ^7^.3. 

The  Casaini  division  of  Saturn's  ring. — At  the  January  (1S83)  meet- 
ing of  the  Boyal  Astronomical  Society,  Prof.  J.  G.  Adams  made  a  very 
interestiug  commonication  od  William  Ball's  observations  of  Saturn, 
upon  which  much  confbsioD  and  misapprehension  have  existed.  Atten- 
tion has  been  directed  to  the  subject  lately  by  several  astronomical  con- 
temporaries, mainly  with  the  view  to  show  that  William  Ball  was  not, 
aa  he  has  been  considered,  the  discoverer  of  the  chief  division  of  Saturn's 
ring.  Professor  Adams  has  carefully  examined  letters  from  Ball  pre- 
served ia  the  Archives  of  the  Boyal  Society,  Huyghen's  Opera  Varut, 
etc,  and  remarfcs :  **  I  find  no  evidence  that  Ball,  any  more  than  Hay- 
ghens,  bad  noticed  any  indication  of  a  division  in  the  ring."  This  state- 
ment may  be  accepted  as  conclusive  that  the  impression  of  several 
English  writers  as  to  Ball's  claim  to  the  discovery  of  a  double  ring  is  a 
mistaken  one,  and  the  credit  of  the  discovery  rests  with  Cassini.  The 
announcement  of  it  made  by  the  French  astronomer  of  the  Academy 
of  Sciences  is  in  the  following  terms :  "  Apr6s  la  sortie  de  Satume  hors 
des  rayoDS  du  soleil  Pan  1675  dans  le  cr^puscule  do  matin,  1e  globe  do 
cette  plan&te  paralt  avcc  one  bande  obscure  semblable  &  colle  de  Jupi- 
ter, ^tendne  selon  la  longueur  de  I'anneau  d'orient  en  Occident,  comme 
elle  se  voit  presqne  toujonrs  par  la  lunette  de  3jl  pieds,  et  la  largenr  de 
I'annean  £toit  divis^e  par  one  ligiie  obscure  en  deux  parties  ^g^es, 
dont  rint^rienr  et  pins  procbe  dn  globe  4toit  fort  claire,  et  IHut^rieor 
nn  peu  obscur.  II  y  avoit  entre  les  conleurs  de  oes  denx  imrties, 
&-pen-pr&B  la  m6me  difference  qui  est  entre  I'urgent  mat  et  I'argent  bmai 
(ce  Qoi  n'avoit  jamois  6t6  observe  auparavant),  et  ce  qui  a'est  depois  m 
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loqoors  par  la  mfime  Innette,  maia  plus  clairoment  dans  la  cr^poBOoel 
et  i  la  dartd  de  la  lone  qae  dans  one  nnit  plos  obscare.  Cette  appar- 
euce  donna  nne  id^  comme  d'un  anueaii  doable,  dont  l'iDf<griear  plus 
lar;  e  et  plas  obecor  f&t  cbarg^  d'au  plna  £troit  et  plos  clair."  In  two 
fignree  attached  to  this  aDnooDcemeDt  the  ring  Is  ebown  vith  the  onter 
half  shaded  and  the  inner  half  white,  and  there  is  a  central  band  across 
the  globe. — {Xature.) 

Kingi  of  Saturn.— Mt.  "WiUiam  B.  Taylor  recalls  attention  to  the  an- 
nonDcement  made  by  Otto  Btrare  in  1851,  that  the  observatioaa  of  two 
Limdied  years  showed  the  rings  of  Saturn  to  be  widening,  and  tbe 
inner  edge  of  the  inner  bright  ring  to  be  approaching  the  body  of  tbe 
pUaet 

"Accepting  the  only  tenable  theory  of  the  rings,  that  they  are  com- 
poeed  of  discrete  particles,  each  revolving  in  its  own  orbit,  we  may,  by 
Kepler's  law,  compnte  the  period  of  rotation  of  any  part  of  the  ring. 
jVsBnniing  the  period  of  tbe  inner  satellite  (Mimas)  to  be  22h.  STJm., 
the  compQted  period  of  the  outer  edge  of  tbe  ring  ia  1  Jb.  30m  ;  of  tbe 
dividing  stripe,  lib.  20m. ;  of  the  inner  edge  of  the  bright  ring,  7h. 
^2m. ;  of  the  inner  edge  of  the  doslcy  ring,  5b.  45m. ;  and  of  the  ring 
u  a  whole  (supposed  solid),  aboat  lOh.  50m.  Tbe  period  of  the  planet 
is  lOh.  11m. 

"With  tbe  complex  pertnrbadone  induced  by  the  exterior  satellites,  it 
ii  evident  that  no  particle  of  the  ring  can  revolve  in  a  oiroalai  orbit; 
and  it  follows  that,  in  a  space  so  crowded  with  particles  as  to  give  a 
contiuaoofl  light,  there  must  be  much  interference.  Whether  the  col- 
Uaons  at  intercepting  orbits  resolt  in  heat  or  in  disintegration,  they 
ueceaaarily  tend  to  a  degradation  of  motion,  and  hence  to  a  shortening 
oKaii  radios-vector  and  a  diminishing  period. 

"It  thofi  appears  that  Stmv^s  conclosions  have  a  rational  theoretio 
baEDB.  Tbe  rings  are  falling  toward  the  planet  and  will  eventoally  be 
absorbed.  Indeed,  on  tbe  generally  received  meteorio  theory  of  their 
ranstitation,  it  is  impossible  to  regard  their  present  oonditioD  other- 
wise than  aa  an  evanescent  phase  of  a  progressive  evolution," 

Ur.  Taylor  points  out  that  the  relation  between  the  rotation  periods 
of  the  planet  and  the  ring,  and  tbe  relation  between  the  rotation  periods 
of  Mais  and  its  satellites,  not  only  fail  to  impeach  the  nebolar  bypoth- 
eeia,  as  some  have  supposed,  bnt  even  fail  to  be  anomiUous. 

If  the  planet  bad  a  velocity  of  rotation  eqnal  to  that  of  a  satellite  re- 
volving at  its  Borface,  it  conld  not  approach  the  spherical  shape.  And, 
ttie  ibrm  having  once  t>een  assumed,  tbe  rate  of  rotation  must  neoes- 
■arily  and  continuously  diminish  throngb  tbe  inflneoce  of  solar  tides, 
nolal  eventoally  the  plauetaiy  day  and  year  are  identical. — [PkU.  Soe. 
WaaiiHffton;  meeting  October  13, 1883.) 

Tlu  dwinoM  m  8aturH>»  tingg.* — Professor  Eirkwood  showed  some 
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twenty  years  ago  tbst  Japiter  exercised  a  peculiar  inflaeow  over  Ibe 
iniDor  plaDets,  tendiDg  to  prodace  well-mnrked  fr&pa  amoogst  them  at 
cerUiQ  \rell'deflned  diBtsncea.  For  if  the  period  of  aDyioiDor  planet 
were  commeDsaruble  with  that  of  Japiter,  the  latter  ivoald  exercise  a 
pertarbiDg  iiiflneDce  opon  it  which  would  eveotnally  resalt  in  a  com 
plete  change  of  orbit  Later  on,  in  1868,  Professor  Kir  kwood  employed 
the  same  piinciplea  to  account  for  the  great  division  (Cassioi's)  in  Sat- 
urn's rings.  Maxwell  had  shown  that  the  rings  mnstbe  formed  of  sep- 
arate particles  moving  round  the  planet  to  a  certain  extent  as  independ- 
ent aiitellitea.  Bat  a  body  moving  ronnd  Saturn  at  the  distance  of  Cas- 
sini^s  division  wonld  have  a  period  that  was  very  closely  commensar- 
able  with  those  of  each  of  the  six  inner  satellites,  and  it  would  therefore 
be  especially  exposed  to  pertnrbation.  Dr.  W.  Meyer,  of  Geneva,  has 
carried  the  principle  yet  further  and  has  investigated  every  poseible  com- 
binaljon  of  the  commeDsarabilities  of  the  revolution  periods  of  the  sat- 
ellites, and  he  fin,dB  that,  including  the  division  of  Cassini,  there  are  seven  * 
places  where  the  satellites  woald  unite  to  exercise  a  perturbing  inflnence 
on  the  members  of  tbe  ring  system.  The  first  position  is  where  the  period 
wonld  be  one-foarth  of  that  of  Mimas,  and  marks  the  inner  boondaiy 
of  the  dark  ring.  Fartictes  moving  at  almost  precisely  tbe  same  dis- 
tances would  have  their  times  commensurable  with  each  of  the  other 
five  inner  satellites ;  thus  for  a  period  of  one-quarter  of  that  of  Mimas 
we  have  a  distance  of  10".56  from  the  center  of  Saturn,  for  one-sixth  of 
that  of  Enceladns  10".43,  and  for  one-eightb  of  that  of  Tetbys  10".66. 
Dr.  Meyer  sees  a  conseqaence  of  this  dose  agreement  in  tbe  well-defined 
character  of  the  inner  edge  of  the  dark  ring.  Next  comes  Stmve's 
division  in  tbe  dark  ring.  One-fifth  tbe  i>eriod  of  Enceladaa  corre- 
sponds to  a  distance  af  11".79;  one-seventh  that  of  Tethys  11".66 ;  tbe 
three  next  satellites  give  a  closely  similu-  result.  The  posirioo  of 
Stmve's  division  ia  not  very  exactly  known,  and  Dr.  Meyer  adopts 
11".79*  as  its  distance,  being  the  mean  between  the  positions  of  the 
inner  boundaries  of  rings  G  and  B.  One-third  of  tbe  period  of  Mimas 
introduces  a  new  series  of  commensnrabilitiee  in  which  all  tbe  six  satel- 
lites take  a  part,  but  tbe  agreement  is  by  no  means  so  close  aa  in  the 
first  two  cases,  and  Dr.  Meyer  regards  the  indistinct  character  of  the 
inner  boundary  of  the  bright  ring  B,  which  wonld  about  correspond  to 
tbe  mean  of  the  distances  indicated,  aa  connected  with  this  less  perfMrt 
coincidence.  The  period  of  Enceladus  is  four  times,  that  of  Tethys  six 
times,  that  belonging  to  a  particle  at  this  distance.  Cassioi's  division 
corresponds,  as  already  stated,  to  a  period  commensurable  with  each 
of  the  six  inner  satellites,  the  period  of  Mimas  being  twice  as  long,  £n- 
celados  three  tiroes,  Tethys  four,  Dione  six,  Bbea  nine,  Titan  thirty- 
three.  Tbe  commensnrabilitiea  in  tbe  case  of  the  foor  nearest  satellites 
are  of  the  simplest  possible  character,  and  we  find  that  the  inner  edge 

*  There  U  ft  nilaprlnt  here  la  Dr.  Mejet'a  pftpec;  tJie  obeerred  ftnd  cftloalkted  dia- 
tauoM  b»Te  been  iateioliuiged. 
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of  GasaiDi's  divisioti,  which  is  eitnated  at  the  distance  thns  indicated, 
18  especiidly  diatiDOtly  marked.  The  outer  edge  is  very  indistinct,  the 
inflnence  of  Bbea  and  Titan  being  mnch  feeUer  on  accoont  of  their 
greater  distance. 

One-Afth  the  period  of  Dione  corresponds  to  aboat  the  distance  of 
£acke^  division.  One-eigbth  of  I£hea's  period  and  one-half  of  Titan's 
qtprozimate  ronghly  to  tiie  same  distance.  The  division  is  faint  and 
ill-defined.  One-third  the  period  of  Tetbys,  the  simplest  relation  nov 
remaining,  indicates  the  enter  bonndaiy  of  the  ring  system,  and  oae- 
aevoith  that  of  Bhea  and  one  twenty-sizth  that  of  Titan  correspond  to 
distances  of  nearly  the  same  amount. 

The  rally  simple  relation  omitted  is  that  of  one-fifth  the  i>eriod  of 
Tethys,  and  thns  closely  corresponds  to  integral  parts  of  the  periods  of 
the  Qiree  next  outer  planets.  There  should,  therefbre,  be  another  divi- 
•ion  at  aboat  14".7.  Dr.  Meyer  does  not  seem  aware  of  the  fact,  but 
several  obeerverg  of  Satani  have  noticed  that  ring  B  begins  to  shade  off 
alitUe  neorer  Saturn  than  the  center  of  the  ring,  which  would  correspond 
b>  a  distaooe  of  abont  14".7  or  14".8.  Professor  Bolden  speaks  of  the 
pc^t  where  tbis  shadingnjff  begins  as  "  a  definite  point."  The  corre- 
spoodenee  between  calcnlatioo  and  observation  as  to  the  divisions  of 
SUon^  rings  wonld  therefore  seem  to  be  complete. — {The  Observatory, 
»r,1833.) 


Tke  tateUitea  of  Saturn.— Dt.  W.  Meyer  has  pnbUshed  (in  the  Astr. 
Mekr.)  oorreoted  elements  of  the  satellites  E»celadut,  Tetkj/g,  Dione, 
Bhea,  TitoMy  and  Japetutf  chiefly  foanded  npon  his  observations  at  the 
Ofostrratory  of  Geneva  in  1881,  the  mean  motions,  however,  being 
determined  from  a  comparison  of  the  Qeneva  observations  with  the 
elements  assigned  by  Jacob  from  measares  of  the  satellites  made  at 
Madias  dnring  the  years  1856-'5S.  The  mean  distances  and  periods 
RsoltiDg  from  Dr.  Meyer's  investigations  are  as  follows : 


Mean 

distance. 


Esceladns. 

Tethys 

Diooe 

Khea 

Titan 


3.8661 
4.8116 
6.1629 
8.6082 
19. 9111 
57.9303 


i.   h.  m.       «. 

1    8  53    6.92 

1  21  18  25.63 

2  17  41    9.39 
4  12  25  11.57 

16  22  41  23. 16 
79    7  49  24.84 


(AToftire,  Aug.  16, 1883,  vol.  iiviu,  p.  377.) 
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SigDor  Schiaparelli,  the  director  of  the  Boyal  Observatory  at  MUaa, 
gives  in  Aatronomisohe  2f^achriohten,  Ko.  2626,  theresnlts  of  a  Berie6  of  ob- 
servations of  the  flgnre  of  the  planet  UraDns,  which  has  been  ezceptton- 
ally  liavorably  eitaated  for  that  parpose.  His  results  (as  to  the  amonnt 
of  oblateueEs),  by  two  separate  methods,  are  y^  ^^  ,  ^  ^  aud  ioiM4-067 
agreeing  very  well  with  that  obtained  in  1842  and  1843  (the  last  time 
when  tbe  planet's  position  was  eqaaliy  favorable)  by  the  late  Professor 
Mgdier  from  bis  observations  at  Dorpat,  and  indicating  that  Uranns  is 
the  most  elliptical  of  all  the  planets  excepting  Satam.  A  similar 
resnlt  has  been  reached  by  Professor  Yoong  with  the  Princeton  re- 
fractor. 

Mtus  of  a  planet  from  obaenatitm  of  two  taleUit«»,—ii.  Stmve  recom* 
mends  meaanrement  of  the  position  angle  and  distance  of  a  satellite 
Irom  another  satellite,  and  not  from  the  primary  planet.  A  series  of 
sncb  meaeorements  on  satellites  of  Jopiter  has  been  begnn  at  Pnlhova. 
The  observations  occupy  one-third  the  time,  and  are  considered  to  be  two 
or  three  times  as  accnrateas  those  by  directreferenceto  thecenterof  the 
planet.  They  aie  free,  moreover,  from  the  anknowu  constant  errors 
inseparable  from  tbe  latter — an  advantage  which  Prof.  A.  Hall,  in 
this  paper,  considers  cheaply  parcbased  at  the  price  of  greater  difflcnl- 
ties  in  eompatation.  He  shows  that  while  the  eolntioD  of  6  normal 
equations  requires  77  auxiliary  quantities,  that  of  12  (the  elements  of 
both  orbits  being  involved  by  tbe  new  method}  requires  443,  and  tbere- 
fore  nearly  six  times  tbe  labor.  But  these  12  equations  give  tbe  period 
and  mean  distance  of  each  satellite,  and  hence  two  values  of  the  planet^ 
mass.    {PhiU  8oe.  Wash.,  math.  aeet.  ;  meeting  April  26.) — (Soimim.) 


The  Oomet  of  mi. — Tbe  comet  discovered  by  Messier  at  Paris  on 
April  1, 1771,  and  last  observed  by  St  Jacques  de  Silvabelle  at  Mar- 
seilles OD  July  17,  has  long  been  mentioned  in  our  treatises  on  astron- 
omy as  undoubtedly  moving  in  a  hyperbolic  orbit.  This  inference  was 
first  drawn  by  Bnrckbardt,  who  considered  that  of  all  tbe  comets  cal- 
culated up  to  the  time  be  wrote  (MSmoires  pr^sent^  par  Sava&s  stran- 
gers, 1806)  that  of  1771  was  the  only  one  of  which  it  could  be  stated 
with  some  degree  of  certainty  that  tbe  orbit  was  byperbolic  Encke 
reduced  anew  tbe  six  observations  employed  by  Bnrckbardt,  and  found 
that  the  most  probable  elements  were  hyperbolic  with  eccentricity  =: 
1.00937,  which  is  almost  identical  with  Burckhardt's  value  (1.00M4). 
Nevertheless  be  did  not  regard  the  decided  superiority  of  the  hyper- 
bola in  tbe  representation  of  the  six  pla^  as  an  indubitable  proof  of 
tbe  necessity  of  admitting  motion  in  that  curve;  tbe  positions  osed 
were  not  normal  positions,  but  the  results  of  single  and  isolated  ob- 
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■errations,  utd  as  sooh,  the  emnv  exhibited  by  a  parabolic  orbit  had 

Dot  SO  great  a  prepooderaoce  io  bis  opinion  as  to  euforce  snch  necessity. 
He  condnded  that  the  subject  still  required  examination  by  a  combina- 
tiou  of  all  the  observations,  and  especially  if  the  origiaals  of  those  at 
UaneilleB  could  be  found. 

Lately  the  orbit  of  the  comet  of  1771  has  formed  the  subject  of  two 
memoirs,  the  first  by  Mr.  W.  Beebe,  in  the  Transactions  of  the  Connec- 
licDt  Academy  of  Arts  and  Sciences,  Vol.  Y;  the  second  by  Dr.  H. 
Kreotz,  published  in  the  Proceedings  of  the  Vienna  Academy.  Mr. 
Beebe  gives  also  a  hyperbolic  orbit,  accompanied  by  the  most  probable 
parabola  for  comparison.  Dr.  Ereatz  is  led  to  a  parabolic  orbit  for  the 
closest  representation  of  the  comet's  path,  and  though  the  original  ob- 
serrations  at  Marseilles  had  again  been  sought  for  onsaccessfnlly  he 
does  Dot  thiuk  their  recovery  would  affect  the  coDolnsion  at  which  he 
baa  anived.    The  elements  of  the  definitive  parabola  are  as  follows: 

Perihelion  postage,  1771,  April  19.14144  3f.  T.  at  Pari*. 


Lcmgitude  of  perihelion 104    1  21.7) 

Lougitade  of  ascending  node 27  63  11.7  }  M.  Eq.  1771.0. 

iDcIination 11  16  63.1 ) 

Tjogarithm  of  perihelion  distance,  9.966127. 

--{Nature.) 

Tkeori/  of  Unck^a  Coraet.— Nature,  December  13,  1883,  containa  an 
abstract  of  the  recent  results  of  Dr.  Backlnnd,  whoae  paper  has  not  yet. 
leached  this  country. 

Dr.  V.  Asten,  ia  Augnst,  1878,  showed  that  an  acceleration  of  0".104 
in  the  mean  motion  would  satisfy  all  the  successive  revolutions  of  the 
comet  between  1819  and  1868.  The  probable  error  of  a  normal  posi- 
tioD  was  9"  in  each  co-ordinate.  The  appearance  of  1871  presented  a 
striking  exception  to  others,  in  that  the  acceleration  had  a  quite  differ- 
ent value,  and  Dr.  v.  Asten  was  led  to  the  belief  that  some  one  of  the 
asteroids  bad  produced  the  retardation  in  question.  In  1881  a  similar 
retardation  was  indicated,  and  Dr.  Backland,  employing  v.  Asteu's 
methods,  was  able  to  fix  ou  the  time  and  place  where  the  retardation 
occuned,  which  was  again  in  the  region  of  the  small  planets. 

A  complete  revision  of  the  formnlee  by  Dr.  Backlnnd  has  led  to  the 
detection  of  a  material  error  iu  the  computations,  which,  being  rectified, 
enables  the  whole  of  the  observations  of  all  the  appearances,  1868-1881, 
to  be  well  represented.  The  probable  error  of  each  co-ordinate  of  a  nor- 
mal position,  1868-1881,  is  now  not  above  4".l.  By  introducing  Schni's 
reduction  of  Besael's  mass  ot  Jupiter,  this  error  is  finally  reduced  to  2".8. 
and  the  resulting  acceleration  for  each  revolution,  1S68-1881,  is  0".054. 
The  precision  with  which  the  normal  places  are  satisfied  is  truly  re- 
markable. 
The  theory  for  the  years  1819-1868  will  next  be  examined,  vid  the 
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difference  between  tlie  valnes  of  the  acceleratioD  for  the  two  periods  U 
to  be  examined. 

Tlu  great  comet  of  1882.— Mr.  Wtulook,  of  tbe  Ksval  Obeeiratory, 
has  recently  printed  as  an  appendix  to  the  Washington  Astronomical 
ObserratioDB  a  valuable  sammary  of  the  Washington  observations  of 
this  comet.  The  paper  inclndes  interesting  drawings  of  the  comet  at 
varions  dates,  and  also  special  diagrams  of  the  head. 

The  meridian  observatione  of  the  comet  are  illastrated  by  a  series  of 
diagrams  showing  the  particalar  pu-t  of  the  head  which  was  observed; 
and  this  wilt  be  fonnd  to  be  a  valnable  addition  for  Qte  ose  of  comput- 
ers, whose  chief  difflcnlty  will  be  fonnd  in  utilizing  observations  by  dif- 
ferent observers  whose  data  refer  to  different  parts  of  the  nnclens. 

Dr.  Oonid  has  commnnloated  to  Xo.  2S38  of  the  Astronomittite  NtuA- 
riehtm  a  long  series  of  observations  of  the  great  comet  (ft,  18^)  made 
at  Cordoba,  where  it  was  observed  by  Mr.  Thome,  assistant  at  the  ob> 
observatory  there,  nntal  the  Ist  of  Jnns,  a  later  date  by  twenty-six  days 
than  that  at  which  it  was  seen  at  any  other  observatory. 

Tke  eometa  of  1883  have  been,  a,  that  discovered  by  Hr.  Brooks  on  Feb- 
raary  23,  and  the  Pons  oomet  of  1812,  rediscovered  by  Mr.  Brooks  8^- 
tember  1, 1883.  The  variations  in  light  of  the  latter  comet  have  been 
noteworthy. 

BEP0BT8  OP  OBBEBVATOBIES,  BTO. 

Reports  of  observatoriea  for  1882. — The  YierteljahrtBokrifi  of  the  Ger- 
man Astronomical  Society  for  1883  (part  2)  contains  a  series  of  re- 
ports from  varioas  observatories,  mostly  Enropean,  of  which  we  give 
the  following  abstract:  It  should  be  especially  noted  that  a  very  lai^ 
nomber  of  the  European  observatories  are  now  engaged  in  remodeling 
their  buildings  or  their  instmmenta  or  both,  and  we  may  judge  ftt>m 
their  experience  abont  how  long  it  will  be  before  a  similar  work  will 
have  to  be  done  in  America. 

Athena:  The  pertonnel  of  the  observatory  consists  of  the  directm-f 
Dr.  Schmidt,  and  an  aseistant.  Dr.  Worliach.  The  3an  has  been  ob- 
served OD  366  days  for  spots.  The  chart  of  the  Moon  pnbliabed  in  1S79 
gave  the  results  of  observations  for  the  years  1340-1871;  the  meaaares 
are  still  continued,  and  with  even  greater  assidoity  as  may  be  jndg«d 
from  the  &ct  that  more  meaenrea  have  been  made  since  the  pnblicatioD 
of  the  chart  than  were  made  for  its  constraction.  Three  hundred  and 
seventy  drawings  of  Jupiter  made  in  the  years  1811-1879  have  been 
deposited  in  Potsdam ;  since  1880, 360  drawings  have  been  made.  The 
other  planets  are  often  examined  but  seldom  drawn.  Seventy-fooi 
variable  stars  have  been  observed,  over  46,000  comparisons  having  been 
made.  The  Zodiacal  Light  and  the  Twilight  Arch  are  observed  at  favors 
able  opportunities. 

BasU :  This  observatory  is  devoted  chiefly  to  meteorology  and  its 
results  are  published  in  the  Swiss  Beports  of  Meteorology,  annoally, 

Berlin:  The  O-inch  equatorial  has  been  remounted' by  Bamberg,  of 


A8TB0H0UT.  413 

Berlin.  The  zone  +20°  to  +25°  is  practically  flnlsbed ;  the  rednotioiiB 
are  now  in  progress.  The  eqaatorial  has  been  nsed  by  Dr.  Knorre,  for 
otwervatioiis  of  comets  and  aeteroida.  The  Berliner  Jahrbucky  with  its 
two  series  of  circulars,  bas  been  pabliBbed  aa  nsnal. 

Bonn;  Tbezone  +10°  to  +50°  is  still  in  progress,  1,020  observations 
of  zone  stars  having  been  made;  the  observer,  Dr.  Deichmuller,  took 
part  in  the  Trausit  of  Teims  expedition  to  Hartford,  Conn.  The  redac- 
tioDs  are  well  up  to  tbe  observations.  The  SouIMm  1/urchmutterung 
sow  coDuts  357,190  star  positions.  The  final  positions  of  78,317  stars 
are  now  prepared  for  priuting.  It  should  be  noted  that  all  tbe  work  of 
tlie  Southern  Durehmmtemitg  is  done  by  Dr.  SchSnfeld. 

Bralau:  The  report  for  1883  differs  from  that  of  1881  fa  no  important 
partieolar. 

Dre$deit  (private  observatory  of  Barou  v.  Engelhardt) :  Thirty-five  ob- 
aervationB  of  3  comets  and  110  obaerratitms  of  37  planets  have  been 
made  and  published,  and  some  important  changes  have  been  made  in 
the  instraments." 

Puu^dorff:  lu  1882  57  observations  of  18  asteroids  were  made,  and 
since  1817  1,102  observations  of  141  planets. 

Sambiifg:  The  zone  +80°  to  +81°  has  been  completed,  and  the  ob- 
aervatory  bas  begnn  the  zone  between  —15°  and  —16°.  The  divided 
circle  of  the  meridian  circle  has  been  replaced  by  a  new  one,  made  by 
AeBqKKdds. 

Sere*if  (Etmgary):  In  1882  the  spectra  of  117  fixed  stars  and  2  comets 
were  observed,  besides  miscellaneous  observations.  The  stellar-speo- 
tnun  (dwervatious  are  classified  in  a  table  giving  the  types  to  which  tbe 
stars  belong. 

Xaloe$a  {Bwngary) :  Begular  drawings  of  the  Bun  (22  centimeters  in 
diameter)  have  been  made  during  tbe  year,  and  also  a  determination 
of  tbe  latitade  and  the  (telegraphic)  longitude  from  Yieona. 

JEorlamAtf;  The  instalments  have  been  removed  from  Mannheim  to  a 
provisional  observatory  in  Karlsruhe.  With  the  6-iDch  equatorial  a  se- 
ries of  meaanrea of  stu-nlosters  is  kept  up.  Tbe  Beicheubach  circle 
(made  io  1811)  has  received  thorough  repairs  and  is  employed  in  a  de- 
tmnioation  of  the  places  of  stars  south  of  the  equator ;  tbe  objective  is 
wly  3  iwdies,  and  tbe  stars  selected  are  therefore  8  magnitude  or 
brighter.  Each  star  is  to  be  observed  six  times,  and  Dr.  Vatentiner 
hopes  to  determine  tbe  places  to  0*.01  and  0".15. 

Kid :  Tbe  equatorial  bas  received  a  thorough  repairing  by  the  Bep- 
•olds  and  bas  been  used  by  Dr.  Lamp  in  a  series  of  Victoria  and  Sappho 
observationa  for  Dr.  QUI.  Dr.  Kmeger  gives  in  a  paragraph  some 
critieiams  of  t^e  programme  prepared  by  Dr.  Oill,  vhitdi  deserve  atteo- 
tioo.  Dr.  Pape's  observatiODS  for  the  determination  of  the  equinox, 
1860,  are  printed.    Tbe  printing  of  tbe  zone  +CS°  to  +65°  has  been  be- 

'AnirintarMtiiig  Utiwtrated  aocuiiit  of  Baron  t.  Engslhardfa  obBccTatory  to 
([t«B  ifi  AriM  foi  Naramber,  IBtS.  CX>olc 
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gQD.    Kiel  will  be  in  the  ftitore  the  central  oflBce  for  JnterDatioa^  aci- 
eiitiflc  telegiams. 

Leipzig:  The  bnildiiigs  and  instrnmeots  have  received  a  thoroagh 
Tevieion,  Id  particnlar  the  meridian  circle  and  the  electric  system. 
Small  planets  and  comets  have  been  obserred  on  the  eqoatorial,  and 
since  July,  1882,  tbe  snn-spot  observatdons  have  been  continued.  The 
first  part  of  tbe  pablications  of  tbe  observatory  is  prepared  for  pabli- 
cation. 

Leipzig  (Dr.  Engelmann's  private  observatory) :  The  principal  instni- 
ment  is  an  8-inch  refractor  by  Alvan  Olark,  which  has  been  nsed  tat 
meaaores  of  difBcnIt  doable  stars. 

Milan :  The  8-inoh  refractor  has  been  nsed  in  observing  doable  starB, 
of  which  426  measnres  have  been  made.  The  topography  of  Satom, 
Mars,  and  Mercury  bas  been  studied,  and  Professor  SohiaparelU  says 
that  the  spots  on  Mercary  are  not  so  difflcnit  to  recognize  as  Is  gener- 
ally supposed.  The  meridian  circle  bas  made  1,000  observations  on  the 
doubles  diBGOvered  by  Mr.  Bumbam ;  this  work  will  be  soon  complete. 
The  observations  of  Derabowskt  are  not  yet  ready  for  publication ;  the 
18-iucb  refractor  is  in  tbe  bauds  of  the  Bepsolds  for  mounting  and  will 
not  be  ready  for  work  before  the  end  of  18S4. 

Moteow :  The  work  of  tbie  observatory  is  given  in  vol.  ix,  part  I,  of 
its  Annals,  which  is  just  published. 

Munich :  Besides  smaller  instmments  the  observatory  has  a  Men 
refraetor  of  10^  inches,  and  a  meridian  circle  of  4}  inches  apertore. 
The  buildings  are  being  rebuilt  and  these  instruments  wilt  be  remodded.' 
The  meridian  circle  is  in  the  hands  of  Ertel  for  this  purpose;  the  hourly 
magnetic  and  meteorological  observations  are  discontinued,  but  will 
probably  bo  resumed  elsewhere.  A  series  at  longer  intervals  is  kept  op 
to  connect  the  new  series  with  the  old ;  tbe  Munich  zones  are  being  re- 
duced ;  Dr.  Seeliger  is  now  director  of  the  observatory, 

Ifaples :  A  list  of  tbe  pablications  of  the  observatory  and  of  its  ob- 
servers is  given. 

CfQyaXUi  {Svmgary) :  Besides  miscellaiDeoas  observations  S18  nii^x)- 
metric  measures  of  182  sun-spots  on  161  days  have  been  made. 

Padua :  The  longitudes  Bome-Padna,  Borne- Florence,  Padua-Flor- 
ence were  telegraphically  determined.  The  7-incb  equatorial  of  Dem- 
bowski  has  been  acquired  by  the  observatory  and  will  replace  the  4-inc& 
equatorial  made  by  Stark. 

Palermo :  The  sun-spots  were  draws  (scale  of  0.61  meter  to  the  solu-  di- 
ameter) on  316  days ;  tbe  chromosphere  and  protuberances  were  dx&wn 
on  166  days.  Observations  of  the  reversal  of  the  Frauenhofer  line«, 
especially  of  1474  K  and  b  on  124  days.  Drawings  of  Jnpiteron  24  days. 
Observations  of  three  comets  on  78  days.  Observations  of  22  nuDW 
planets  and  of  comets.  A  list  of  the  publications  of  the  observatocy 
is  given. 

Potsdam:  Aspectroscopicezaminationofthestarsflrom,— 1° tn  -^30(> 


X.tio^lt 
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hae  been  completed,  and  the  reBalte  are  nearly  ready  for  priDting ;  it 
Til)  contain  4,061  nnmbers.  Two  hundred  and  fifty  groaps  of  san-spota 
have  been  observed.  The  observations  of  Secchi  on  the  amoants  of  heat 
gives  oat  by  different  parts  of  the  San's  limb  iitim  eqnator  to  pole,  have 
b«ii  repeated  by  Dr.  Spoerer,  who,  however,  finds  no  aach  difference 
as  vaa  reported  by  Seccbi.  Fbotographa  of  the  Son  have  been  made 
OD 195  days.  The  photometrio  observations  (Zollner's  photometer)  will 
shortij  be  pablisfaed  in  three  parts :  Part  I  will  contain  a  description 
of  tiieinstTonient  and  an  investigation  of  the  extinction  of  light;  Part 
H  iriD  contain  the  observations  of  planets,  &ud  Part  HI  the  observa 
tions  of  variable  stars.  The  comet  Wells  was  photometrically  observed 
OD  21  nights ;  the  lesnlt  of  these  observations  showed  the  comet  to  shine 
partly  by  its  own  light.  Variable  stars  have  also  been  repeatedly  ob- 
served. 

Prague :  Professor  Safurik  gives  an  accoant  of  his  observations  of 
the  Moon,  Yenns,  Uars,  and  comets,  and  of  677  observations  of  vari- 
able stars,  besides  miscellaneoos  observations  which  cannot  be  aom- 
marized  here. 

Btodcholm :  Dr.  Gylden  has  devoted  bis  time  to  the  cootinnatiou  of 
bis  theoretical  work  on  the  motions  of  the  mtyor  planets ;  the  nnmeri- 
cal  compatations  require  mnch  time,  and  it  is  prolmble  that  the  Beichs- 
tag  will  fnmish  compnters  to  aid  in  the  work.  The  observations  on 
stellar  parallax  are  not  folly  reduced,  bnt  appear  to  lead  to  the  coucln- 
sioD  that  the  mean  parallax  of  the  first  magnitnde  stars  is  rather  less 
tbw  0".l.  Victoria  and  Sappho  were  observed  in  conjonction  with  Dr. 
Gill. 

Uptala :  Victoria  and  Sappho  were  observed  with  the  refractor  for 
tbt  solar  parallax.    The  observatory  is  nndergoing  repairs. 

Zurich :  The  resalts  of  the  observations  of  snn-spots  are  given  in  l^o. 
59  ot  the  MittheilungeHf  and  the  contents  of  that  pablication  are  som- 
narized.  Besides  this  the  miscellaneous  observations  of  the  observa- 
loiy  are  given. 

71<  Oreenwiek  Obaervatory.~~AmoTig  the  leading  points  referred  to  in 
the  report  of  the  astronomer  royal,  W.  H.  M.  Christie,  F.  B.  S.,  to  the 
Board  of  Visitors  of  the  Boyal  Observatory,  Greenwich,  read  at  the  an- 
Doal  visitation  on  Jnne  2, 1883,  are  the  following: 

Besides  the  regnlar  snbjects  of  observation  with  the  transit  circle,  the 
ran,  moon,  planets,  and  fundamental  stars,  a  new  working  list  of  2,C00 
stars,  comprising  all  those  down  to  the  sixth  magnitude  iuclnsive,  and 
not  observed  since  1860,  has  been  prepared,  and  was  brought  into  use 
at  the  beginning  of  March.  The  entire  number  of  transits  observed  with 
this  iDstrament  daring  the  year  was  4,488 ;  determinations  of  collima- 
tion  error,  354 ;  determinations  of  level  error,  323 ;  number  of  circle  ob- 
unrationa,  4,485;  determinations  of  nadir  point,  208}  reflection  obser- 
vations of  stars,  484. 
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Comet  a  1882  was  observed  seven  times  on  the  meridian,  and  comet 
b  1882,  three.  The  roatiue  redactions  of  all  the  observations  with  this 
instrumeut  are  reported  in  an  extraordinary  state  of  forwardness. 
From  the  beginuiug  of  this  year,  a  correction  of  — 0".39,  has  been  applied 
to  the  results  of  the  nadir  observations  to  make  them  agree  in  the  mean 
with  the  results  of  the  reflection  observations  of  stars.  This  discordance 
was  iusigDiflcant  in  1878,  and  is  on  the  increase  j  its  sooice  has  not  yet 
been  traced.  Three  determiuations  of  flexure  have  been  made  daring 
the  year.  The  correction  for  R — J7,  the  error  of  assumed  co-latitude, 
and  the  poslbou  of  the  ecliptic,  have  been  investigated  for  1882.  The 
value  for  the  co-latitude,  from  the  observations  of  1882,  is  38°  31'  2l".93. 
The  correction  to  the  tabular  obliquity  of  the  ecliptic  is  +0"M.  The 
mean  error  of  the  tabular  right  ascension  of  the  moon,  fh>m  observa- 
tions with  the  transit  circle,  is  -f  0*.82. 

The  observations  of  the  moon  with  the  alt-azimuth  have  bera  re- 
stricted to  the  semi-lnDation  between  last  quarter  and  first  quarter. 
The  moon's  diameter  baa  been  meaeored  thirty-tbree  times,  conntiog 
meaaures  in  both  co-ordinates  with  the  transit  circle  and  the  alt-azimatfa. 

A  very  valuable  addition  has  been  made  to  the  instruments  of  the 
Boyal  Observatory  by  the  gift  of  the  Lassell  2-foot  reflecting  equatorial, 
generously  presented  by  the  Misses  lAssell.  This  is  the  iDstrnment 
with  which  the  Satumisn  satellite  Hyperion  was  discovered  in  1848.  It 
was  removed  from  Maidenhead  early  in  March,  and  has  been  suitably 
mounted  in  the  grounilH  of  the  Itoyal  Ol^servatory.  The  telescope  has 
two  large  mirrors  available  for  use ;  and  the  astronomer  royal  contem- 
plates attaching  one  of  them  to  the  tube  of  the  "  southeast  equatorial," 
which  has  a  firm  mounting  and  a  perfect  olock-work,  and  employing  it 
for  spectroscopic  and  photographic  work.  The  Lassell  telescope  itself 
is  well  suited  for  the  observation  of  faint  satellites  and  oomets  which 
are  beyond  the  present  instrnmental  means  of  the  observatory. 

Spectroscopic  observations  of  motion  of  stors  in  the  line  of  sight  have 
been  made  as  follows:  A  hundred  and  forty-two  measures  of  the  dls- 
placementof  the  F  line  in  the  spectra  of  twenty-three  stars,  and  twenty- 
six  measures  of  the  line  &i  in  nine  stars.  The  observations  of  Sirins 
daring  the  past  winter  tend,  on  the  whole,  to  confirm  the  impreesioa 
that  the  rate  of  recession  of  this  star  had  diminished  progresuvely  since 
1877,  and  that  its  motion  is  now  on  the  point  of  being  converted  into 
one  of  approach. 

The  spectram  of  comet  a  1882  was  examined  on  three  nights;  that  of 
the  great  comet  &  1882,  also  on  three  nights;  and  that  of  comet  a  1SS3, 
on  one  night  The  spectrum  of  the  first-named  otgect  showed  the  yel- 
low Bodinm  lines  with  great  brilliancy  jost  before  periheliou  paasage. 
The' spectram  of  tbe  aurora  was  also  examined  in  1882, 1!fovember  17. 
The  spectroscopic  observations  of  all  kinds  are  completely  redaeed  to 
1883,  May  20. 

During  the  year  ending  at  this  time,  photographa  of  tbe  aun  were 
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taken  on  200  days,  and  339  plat«8  have  been  selected  for  preber%-ation. 
The  suu's  diak  was  free  from  spots  on  seven  days;  and,  since  the  extra- 
ordinary oatburst  of  last  November,  the  snn  has  been  comparatively 
quiescent.  The  astronomer  royal  proposes  soon  to  employ  a  niodilicd 
pfaoto-bebograpb  for  this  work,  so  as  to  obtain  photographs  of  the  son 
8  inches  in  diameter  instead  of  4.  The  measnrementof  atarge  number 
of  Indian  and  other  photographs  of  the  snn,  required  to  fill  gaps  in  the 
tireenwich  seiies,  has  been  completed,  these  photographs  having  been 
received  from  the  Solar  physics  committee. 

The  conrse  of  the  magnetic  observations  has  remained  the  same  as  in 
former  years.  Improvements  have  been  made  in  the  methods  of  photo- 
graphic registration.  There  has  been  considerable  njaguetic  activiiy 
daring  the  year.  The  disturbances  of  November  last  are  to  be  detailed 
graphically  in  the  "  Greenwich  magnetic  results  for  1882."  Particulars 
of  magnetic  distnrbaoces  are  regularly  communicated  to  the  Colliery 
GtMrdiana  new8pax>er,  for  tbe  information  of  mining  surveyors. 

The  mean  temperatareof  18S2  was  i9°.Q  or  (K>.1  lower  than  the  average. 
Tbe  highest  air  temperature  was  81° .0,  on  August  6,  ami  the  lowest, 
22°.2,  on  December  11^  Tbe  mean  daily  motion  of  tbe  air  was  306  miles, 
27  miles  greater  than  the  average.  The  greatest  daily  motion  was  758 
miles,  on  November  i,  and  the  least,  30  miles,  on  December  11.  The 
greatest  hourly  velocity  was  M  miles,  October  24.  Tbe  number  of  hours 
of  bright  sunshine,  as  recorded  by  Campbell's  snushine  Instrument,  was 
1,345;  that  is,  forty  honrs  above  the  average  of  tbe  Ave  preceding  years. 
Tbe  rain-fall  of  1882  was  25.2  inches,  slightly  above  the  average. 

Examination  of  sextant  glasses,  &c,,  at  Kew, — In  tbe  Proe.Roy.  Soctor 
1867,  Prof.  Balfonr  Stewart  described  an  apparatus  designed  and  con- 
stmcted  by  Mr,  T.  Cooke  for  the  determination  of  the  errors  of  gradua- 
tioD  of  sextants.  This  instrument  has  from  that  date  been  constantly 
in  nse  at  tbe  Kew  Observatory,  and  since  the  introduction  of  certain 
aoimportant .improvements  has  been  found  to  work  very  well- 
No  provision  was  made,  however,  for  its  employment  in  tbe  determina- 
tion of  the  errors  of  the  dark  shades  used  to  screen  the  observer's  eyes 
vben  the  sextant  is  directed  to  the  son  or  moon,  and  it  has  been  fonnd 
that  errors  may  exist  in  the  shape  of  want  of  parallelism  in  these  glasses 
snfficiently  large  to  seriously  afl'eiit  an  observation  accurate  in  other  re- 
spects- 
It  bas  also  been  found  that  sextant  makers  are  desirous  of  having 
tbe  shades  examined  before  proceeding  to  fit  them  into  their  metal 
mooDtiugs,  aud  also  to  have  the  surfaces  of  tbe  mirrors  tested  for  dis- 
tortion before  making  the  instruments  up.  With  a  view  to  the  accom- 
plishment of  these  ends,  for  some  time  past  tbe  Eew  committee  have 
imdertaken  to  examine  both  dark  glasses  aud  mirrors,  and  to  mark  them 
with  a  hall-mark  when  tbey  are  found  to  answer  the  requirements  nec- 
essary for  exactitude. 

fl.  Mis.  00— :;? 
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For  theae  purposes  tbe  following  apparatus  has  been  devised  aod 
broBght  into  nse  at  the  observatory: 

A  telescope  of  3}  inches  npertnre  and  48  inches  focal  length,  a  pair  of 
collimeters  of  1^  inches  apertare  and  10  inches  focal  length,  and  a  beliostat 
are  firmly  fixed  to  a  stoat  plank,  so  that  their  axes  may  be  in  tbe  same 
horizontal  plane.  .The  eye-piece  of  the  telescope  carries  a  parallel  wire 
micrometer. 

In  order  to  adjasttbe  instrament  the  telescope  la  directed  to  theSnn, 
a  shade  being  fitted  to  the  eye-piece  and  then  placed  in  its  Y^s  focused 
for  parallel  rays.  Thecollimatorsare  Ihenfized  on  tbeir  table  with  their 
object-glasses  opposed  to  that  of  the  telescope,  the  eye-pieoes  and  wires 
having  first  been  removed  and  a  metal  plate  with  a  sharply  cot  hole  in 
its  center  fitted  t»  their  diaphragms. 

Light  is  next  reflected  down  the  collimator  by  the  beliostat,  and  tbe 
apertare  in  the  diaphragm  being  viewed  throngh  the  telescope  is  care- 
fnlly  focused  by  moving  tbe  object-glnss  of  tbe  collimator  to  and  fro  by 
means  of  its  rack  and  pinion. 

Tbe  diaphragm  apertoie  is  next  collimated  by  rotating  tbe  ooUimator 
in  its  bearings. 

Both  collimators  being  thus  adjusted,  they  are  placed  side  by  side, 
so  that  their  illuminated  sight  can  be  viewed  simnltaneonsly  in  the  tel-' 
escope,  appeu-jug  as  superimposed  bright  disks  12'  in  diameter.  They 
are  next  separated  bo  that  the  disks  remain  merely  in  contact  at  the  ex- 
tremity of  their  horizontal  diameters. 

Tbe  instrament  is  now  ready  for  use  and  the  examination  of  the  shades 
is  performed  in  the  following  manner: 

Tbe  glass  to  be  tested  is  fixed  in  a  rotating  ftame  in  front  of  the  ob- 
ject-glass of  one  collimator,  a  corresponding  shade  being  placed  betweui 
the  beliostat  and  diaphragm  of  tbe  other  collimator.  The  Sua  is  now 
directed  on  to  tbe  diaphragms.  The  colored  disks  are  viewed  tbroagh 
tbe  telescope,  when,  if  the  sides  of  tbe  shade  placed  between  the  colli- 
mator and  the  object-glass  of  tbe  telescope  are  perfectly  parallel,  tbe 
relative  position  of  the  disks  is  unchanged ;  if,  however,  tbe  shade  is 
not  ground  true,  the  disks  will  appear  either  separated  or  to  overlap. 
In  the  first  case  tbe  amoant  of  separation  is  measured  by  the  microme- 
ter, and  serves  to  indicate  the  qnality  of  the  glass.  In  tbe  case  of  over- 
lapping images  tbe  shade  is  rotated  through  18<K>,  and  soparation  pro- 
duced which  can  be  measured.  A  second  examination  is  then  made, 
the  shade  havtog  been  tamed  throngh  90°. 

If  in  no  position  a  separation  of  images  is  foond  to  exist  to  tbe  extent 
of  20"  the  glass  is  etched  K.  0. 1 ;  if  more  than  20"  bnt  less  than  40", 
the  mark  is  K.  O.  2 ;  with  greater  distortion  than  this,  the  shade  is  re- 
jected and  not  marked. 

To  examine  the  quality  of  tbe  mirrors,  a  small  table,  on  leveling 
screws,  is  pat  in  front  of  tbe  object-glass  of  tbe  telescope.  Tbe  mirror 
to  be  tested  is  placed  on  its  edge  on  this  table,  and  turned  nntil  a  dja- 
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tont  well-defined  object  is  reflected  down  the  tabe  of  the  telescope. 
The  otuect-glass  of  tbe  telescope  having  previoasly  been  stopped  down 
to  ui  apertare  corresponding  to  the  size  of  the  mirror  the  reflected 
image  is  contrasted  with  that  seen  directly,  and  if  the  deflnitiou  is  on- 
twanged  the  mirror  is  marked  K.  Q.  with  a  writing  diamond  and  retained 
to  the  maker ;  if  the  object  appears  distorted  its  anfitness  for  use  is  sim- 
ilarly notified.    A  small  fee  is  charged  for  the  examination. 

£0yaf  Obiervatory,  Cape  of  Oood  Hope. — In  the  report  for  1882,  Dr. 
Gill  states  that  the  observations  for  the  difference  of  longitude  between 
theobservatory  and  Aden  are  completed.  The  ureat  comet  wasobserved 
on  every  clear  oigbt;  from  September  7,  and  photographs  were  obtained 
00  six  nights.  The  heliometer  measures  for  the  parallax  of  certain 
soatbem  stars  are  nearly  concluded.  In  connection  with  observations 
in  the  nortbero  hemisphere,  Victoria  and  Sappho  have  been  observed 
for  determining  the  solar  parallax  by  Galle's  method.  Time  of  contact 
at  the  Transit  of  Venns  was  noted  by  six  observers,  and  heliometer 
oeasDres  were  made  daring  the  transit. — {Monthly  not.,  March,  1883.) 

The  Obtervatory  at  MeUMume. — The  seventeenth  annual  report  of  the 
board  of  visitors  of  this  establishment,  together  with  the  report  of  the 
Government  astronomer,  Mr.  Ellery,  for  the  year  ending  Jane  30, 1882, 
has  been  received.  The  meridian  work  with  the  transit-circle  was  for 
tbe  most  part  limited  to  observations  of  standard  stars,  for  the  ordinary 
purposes  of  an  observatory,  and  the  determination  of  places  of  stars 
used  for  positions  of  comets.  The  8-incb  eqnatorlal  had  been  arranged 
for  the  observation  of  the  small  planets  Victoria  and  Sappho  during 
the  last  aatnmn,  according  to  a  programme  agreed  npon  with  several 
Earc^>eaD  and  American  and  other  southern  observatories,  with  the  view 
to  another  determination  of  the  solar  parallax.  The  large  reflector  was 
employed  on  celestial  photography,  for  sketching  a  number  of  Sir  John 
Herscbel's  smaller  nebnlfe,  for  drawings  of  comet  1881,  IV,  &c.  The 
nebnlse  aboat  tj  Argns  was  examined  f  n  three  evenings,  and  was  found 
to  agree  very  closely  with  the  drawing  made  in  1875.  The  m^ority 
of  tbe  smaller  nebnlffi  were  found  to  accord  well  with  Herschel's  de- 
scriptions. Nos.  67  and  1423,  however,  were  much  fainter  than  Her- 
schel  indicated,  and  Kos.  1655  and  2181  differed  considerably  from  his 
descripttoD.  Two  hundred  and  seventeen  photographs  of  tbe  Sun  were 
taken.  A  new  transit  circle  has  been  ordered  from  Tronghtou  and 
%nms. — IVatiire, 

Tke  Sydrtey  Obnervatary. — An  octavo  pamphlet  of  IQ  pages  has  been 
distribated  by  the  Sydney  Observatory  which  gives  the  history  and 
progress  of  astronomy  in  New  South  Wales  j^m  17^6  to  1883,    The 
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first  permanent  obBervatory  was  Sir  Tbomas  Brisbane's,  erected  in  1821 
and  dismantled  in  1847. 

The  Sydney  Observatory  dales  from  1858,  and  thongli  at  first  poorly 
supplied  with  instruments,  it  is  now  excellently  equipped.  A  list  of 
the  publicatioDB  of  the  various  directors,  Bev.  W.  Scott,  O.  B.  Smalley, 
and  H.  G.  Russell,  is  annexed  to  the  pamphlet. 

Parts  Observatory. — Admiral  Mouchez  has  issued  his  report  ob  the* 
work  of  the  Paris  Observatory  dnriug  the  year  1882-*83.  E«  refers 
to  the  exceptionally  bad  stat«  of  the  sky  dnring  the  second  half  of 
1882,  and  also  to  the  derangements  produced  in  the  regular  course 
of  proceedings  by  the  preparations  for  the  Transit  of  Venus,  as  well  as 
by  the  temporary  absence  of  no  less  than  five  members  of  the  pemmnel 
of  the  observatoiy  for  the  purpose  of  taking  part  in  it.  Nevertheless 
the  year  will  raok,.he  thinks,  as  one  of  importance  in  the  history  of  tlie 
observatory  on  account  of  the  installation  of  the  new  '^egvatorialanuM," 
oud  the  Dearly  completed  arrangements  for  the  more  extended  study  of 
magnetism  and  terrestrial  physics  generally,  with  a  view  to  which  six 
subterranean  chambers  have  been  built  under  the  best  possible  condi- 
tions of  isolation  and  stabilitor,  so  as  to  obtain  observations  in  aoonstaat 
temperatnre.  With  regard  to  astronomical  work,  the  bodiee  ttf  the 
solar  system  (including  the  small  planets)  appear  to  have  been  observed 
at  Paris  as  regularly  as  heretofore,  and  steady  progress  has  been  made 
with  the  reobservation  of  the  stars  of  Lalande's  catalogue ;  during  the 
last  four  years  no  lees  than  110,000  meridian  observations  have  been 
made  as  part  of  the  results  to  be  incorporated  in  the  new  catalogne, 
the  priiitiug  of  which  is  now  being  commenced.  The  constmction  of 
the  great  refractor,  of  16  meters  focal  length,  is  in  an  advanced  state, 
the  object' glass  being  finished;  a  dome  20  meters  In  diameter  (equal 
iu  size  to  that  of  the  Pantheon,  and  the  largest  movable  dome  ever 
made)  is  to  be  built  to  contain  it,  for  which  the  ground  has  now  been 
prepared,  and  special  arraDgnments  will  be  made  to  secure  the  building 
from  any  jU  effects  arising  from  displacement  of  the  soil,  particularly 
necessary  from  the  circumstance'  that  the  ground  below  the  observa- 
tory was  mined  for  the  catacombs.  Admiral  Mouchez  is  giving  bis 
attention  also  to  the  establishment  of  an  astronomical  observatory  at 
the  summit  of  the  Pic  du  Midi,  2,859  meters  high,  where  a  meteoroli^- 
ical  observatory  already  exists,  founded  by  General  Ifausouty.  The 
advantages  of  this  position  for  astronomical  purposes,  owing  to  the 
great  clearness  and  transparency  of  the  air,  have  been  sufficiently  man- 
ifested, and  the  admiral  remarks  that  a  telescope  of  comparatively  very- 
moderate  power,  if  established  there,  might  have  led  to  the  diaooveiy 
of  the  satellites  of  Miirs  long  betbre  they  were  actually  discovered  at 
Washington.  The  intention  is  that  any  astronomer  wishing  to  engage 
in  special  researches  may  take  advantage  of  the  contemplated  new 
observatory. 
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American  obasrvatorim. — (Alfrany,  Clinton,  Rochester,  Toronto,  Mwttreal. 
Cambridge,  Xew  Haven,  Princeton,  Washington.) 
American  astromouiArs  will  be  mncli  interested  in  a  very  intelligent 
■ccoDDt  of  a  scientiilo  joome;  made  by  Dr.  B&Ipli  Oopelaod  in  188:1, 
vbich  ia.  printed  in  Copernicus  Ko.  32.  The  obserTatories  namcil 
above  were  Been,  and  t^eir  chief  points  of  interest  are  briefly  and  pleaK- 
antly  mentioned.  Dr.  Gopeland  seems  to  have  been  most  pleased  witli 
glass  reticles,  the  American  form  of  chronograph,  Clark's  present  maii- 
oer  of  separating  the  lenses  of  objectives  and  their  color  correction  ; 
while  the  chief  fault  fonnd  is  with  the  too  light  monutings  of  Clark's 
eqnatorials  compared  with  Onibb's,  for  example,  and  to  a  less  exteut 
Qieir  too  great  simplicity,  as  compared  with  Kepsold's.  Jo  regard  to  the 
first  qoestion  it  may  be  asked  whether  the  steadiness  of  position  of  the 
Ws8biDgton26-iDchisnotanentBctent;  and  as  to  the  second  it  appears 
Bafficient  to  mention  that  the  mounting  of  the  Milan  refractor  is  to  cost 
«  mnch  as  the  telescope  itself,  which  seems  extravagant  to  Americans. 

The  United  8tatt»  Naval  Observatory.— The  report  of  Admiral  Shu- 
feldt,  DDder  dat«  of  October  2'£,  1883,  covers  the  work  of  the  observa- 
t<tty  for  the  past  year. 
The  personnel  of  the  observatory  is  as  follows : 
Bear- Admiral  R.  W.  Shafeldt,  snperintendent ;  Commander  W.  T. 
Sampson,  assistant  to  soperinteodent;  lieotenants,  Pendleton,  Hoore, 
Bowman,  Qarvin,  Wilson,  Harris,  Sewell ;  ensigns.  Brown,* Allen,  Tay- 
lor, Hoogewerff;  professors.  Hall,  Harkness,  Eastman,  Frisby;  assist- 
ant astronomers.  Skinner,  Winlock,  Pant ;  clerk,  Thomas  Earrisoo : 
coaipoter,  W.M.Brown,  jr.;  compnters  {Transit  of  Venus),  Woodward, 
Flint,  Wiessner,  A.  Hall,  jr.;  instrument-maker,  W.  F.  Gardner: 
also  three  watchmen  and  nine  laborers. 

The  report,  which  is  notyetpnbliahed,  contains  a  brief  account  of  the 
work  accomplished  with  the  principal  instruments  of  the  observatory — 
the  26-iDeh  and  9.6-inch  eqnatorials,  the  transit  circle,  prime  vertical 
and  meridian  tmnsit — and  the  progress  in  the  chronometer  department, 
the  department  of  nautical  instruments,  the  library,  and  also  in  the  re- 
dactions of  Oilliss's  Zones  of  1860,  1851, 1852. 

The  26-inek  equatorial. — This  instrument  has  been  in  charge  of  Prof. 
A.  Hall,  with  Prof.  E.  Frisby  as  assistant.  Mr.  George  Anderson  is 
employed  as  an  assistant  in  the  dome.  This  equatorial  has  been  em- 
ployed, as  in  preceding  years,  for  the  observation  of  double  stars, 
sateltitee,  afid  comets.  The  satallites  of  Satnm,  Uranns,  and  Neptune 
have  been  observed ;  and  we  have  now  collected  a  large  number  of  ob- 
servations of  these  satellites.  The  ring  of  Saturn  has  been  observed, 
b«t  DO  remarkable  changes  have  been  noticed.  '  In  fact,  many  of  the 
strange  phenomena  frequently  described  in  connection  with  this  unique 

'Appointed  ptohmor  ormatbematiM  United  Stat«a  Natt  Ootober  18, 18U3. 
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nag,  tlie  observers  here  fail  to  see  od  tbe  best  nights.  Daring  tbe 
greatest  opening  of  the  ring,  vhich  is  near  at  band,  it  is  intended  to 
make  a  set  of  micrometric  measures  of  the  dimensions  of  the  ring.  Some 
iibserrations  for  stellar  parallax  have  been  undertaken  ;  bat  as  the  ob- 
server resides  at  some  distance  fb>m  the  observatory,  such  work  is  very 
laborioas,  and  it  seems  better  to  defer  it  nntil  more  coovenient  arrange- 
ments  are  made.  At  the  present  time  the  pressing  need  on  this  iustrn- 
meut  is,  that  tbe  observations  of  satellites  already  made  sboald  be  dis- 
cussed for  the  purpose  of  correcting  the  orbits  of  these  satellites  and 
of  determining  the  masses  of  the  planets.  This  discassion  has  been 
began,  and  the  numerical  calculations  are  being  made  by  Ensigns  W. 
H.  Allen  and  J.  A.  Hoogewerff. 

Th«  traruit  eireis. — This  instmment,  in  charge  of  Prof.  J.  B.  Eastman, 
was  employed  in  the  same  class  of  work  as  in  1881-'S2.  Tbe  observers 
were  Professor  Eastman  and  Assistant  Astronomers  A.  N.  Skinner, 
Milea  Bock,*  and  W.  C.  Winlock.  The  whole  number  of  observations 
made  with  the  transit  circle  Irom  October  16, 1682,  to  October  18, 1683, 
is  3,880. 

The  meteorological  observations  have  been  continued,  as  in  former 
years,  by  the  watchmen. 

The  9.6-inck  equatorial. — This  instrnment  has  been  in  charge  of  Com- 
mander  W.  T.  Sampson,  assisted  part  of  the  time  by  LieuL  W.  E. 
Sewell,  and  part  of  the  time  by  Lieut.  John  Garvin.  It  has  been  used, 
as  in  former  years,  in  observations  of  the  phenomena  of  Jupiter's  satel- 
lites, occnl'tations  b;  the  moon,  places  of  comets,  and  for  obtaining  cor- 
rections to  the  ephemeris  places  of  minor  planets. 

Prime  vertieal  instrument. — This  instmment  is  in  charge  of  Lient  0. 
G.  Bowman,  assisted  by  Ensign  H.  Taylor.  Observations  with  it  were 
recommenced  Ifovember  14, 1882.  Gontiouons  observations  have  been 
restricted  to  alx>ut  forty  stars,  in  no  case  exceeding  2°  zenith  distance 
when  on  the  meridian ;  and  tbesc,  with  one  exception,  have  been  closely 
confined  to  the  time  of  the  two  maxima  of  aberration.  The  one  excep- 
tion referred  to  was  in  tbe  case  of  alpha  Lyrae,  which  has  been  regu- 
larly observed  throaghoat  the  twenCy-fonr  hoars,  having  in  view  tbe 
possibility  of  a  determination  of  its  absolute  parallax.  Up  to  this  time 
aboat  580  observations  have  been  secared.  In  the  reductions,  Stiuv^ 
formnlee  have  been  used,  and  the  labor  has  been  greatly  lessened  by 
the  use  of  his  auxiliary  tables  for  the  prime  vertical  transit 

Meridian  transit  instrument. — ^This  instrument  has  been  in  charge  of 
Lieut  U.  B.  Harris,  and  Lieut.  E.  0.  Pendleton  has  assisted.  The 
meridian  transit  instrument  has  been  osed  for  the  observations  of  stara 
of  the  American  t^kemeris  for  clock  and  azimuth  corrections,  and  the  de- 
terminations of  the  right  ascensions  of  the  sun,  moon,  and  mt^or  planets. 
The  total  number  of  observatioDS  of  the  character  mentioned  is  1,408.. 

*  Siucoeded  Norambar  1, 1883,  by  Pio£  H.  M.  FuL 
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Observations  liave  been  taken  as  often  as  practicable,  to  obtain  ea«b 
day  the  correction  of  tbe  standard  mean-tiine  clock  for  setting  to  correct 
time  tbe  traDsmittiog  clock,  wbicli  ie  used  in  aendiug  out  tbe  time  sig- 
nals from  the  cbroDometer  room  and  in  rating  tbe  cbronometere. 

Ennard  College  Obsertatory. — Tbe  annual  report  of  tbe  director  of 
Hanaid  College  Observatoty,  for  1883,  vas  submitted  on  tbe  occasion 
of  tbb  annaal  inspection  by  the  visiting  committee.  It  is  a  document 
of  coDBidersble  length,  and  reviews  in  detail  tbe  doings  of  tbe  year. 
The  report  begins  with  a  statement  that  the  annual  donation  or  sab- 
Bcription  of  95,000,  which  has  continued  for  a  term  of  Ave  years,  has 
now  ceased.  An  attempt  has  been  made  to  supply  its  place  by  a  per- 
manent fond.  For  this  960,000  have  been  subsinibed,  and  It  is  hoped 
that  this  will  be  increased  to  $100,000,  so  that  the  activity  of  tbe  ob- 
Herrotory  may  be  maintained.  Tbe  working  force  of  tbe  institatiou  now 
consists  of  the  director  and  8ixt««]  assistants  of  various  grades,  six  of 
vhom  are  women  and  ten  men.  The  photometric  determinatiouB  of  the 
times  of  eclipee  of  Jupiter's  satellites  have  been  continned.  The  eclipses 
thus  observed  since  October,  1882,  have  been  55,  and  from  the  begin- 
ning 240.  Experimental  observations  of  occultations  and  transits  of 
tbe  satellites  have  also  been  made  with  a  double-image  micrometer^ 
A  part  of  tbe  zone  observations  made  under  Professor  Bond's  directions 
bas  been  revised  for  the  purpose  of  detecting  cases  of  proper  motion 
among  small  stars,  for  which  this  early  work  of  tbe  observatoiy  fur- 
nish^ valuable  data.  The  present  revision  also  includes  photometric 
determinations  with  a  wedge  of  tinted  glass. 

The  constmction  of  charts  of  small  stars  near  certain  selected  bright 
stars,  in  accordance  with  a  plan  adopted  some  years  ago  by  a  committee 
of  tiie  Association  for  the  Advancement  of  Science,  has  been  begun. 
Similar  charts  of  the  neighborhood  of  variable  stars  have  also  been 
undertaken.  Reference  is  made  to  successful  distribution  of  early  com- 
etary  intelligence  through  the  observatory.  By  this  arrangement,  the 
fir^t  accurate  observations  of  the  two  comets  discovered  this  year  were 
made  at  this  observatory,  and  the  positions  obtained  were  extensively 
aaed  in  tbe  computation  of  orbits.  Experimental  work  has  been  done 
in  anticipfttioD  of  a  systematic  investigation  of  the  spectra  and  color  of 
the  stars.  Between  Febmaiy  6  and  November  1  Professor  Rogers  made 
2,G10  observatious  of  fkindameutal  stars  with  the  meridian  circle,  iu- 
clnding  136  of  Polaris  and  121  of  the  sun.  Mention  Is  made  of  the 
determination  during  the  year  through  observations  at  Cambridge  of  the 
longitude  of  McGill  Observatory,  in  Montreal.  In  order  to  complete 
the  serieM  of  zone  observationB  which  formed  an  Important  part  of  the 
work  of  tbe  meridian  circle  from  1870  to  1879,  it  became  necessary  to 
reobeerve  a  large  number  of  stars,  and  to  observe  others  which  were 
found  to  bave  escaped  notice  previously.  Thefaintnessofmuiyofthese 
nqniied  a  diffenmt  system  of  illuminatjon,  which  was  saccessflilly  ar- , . 
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ranged  by  Mr.  George  B.  Clark,  and  at  present  the  traosit  of  stan  of 
the  tenth,  and  even  of  the  eleventh,  magnitude  can  be  observed. 

The  successfol  working  of  the  meridian  photometer  is  remarked  apo<), 
and  it  is  stated  that  since  November  1, 1882,  there  have  been  made  13^ 
series  of  observations  of  this  kind,  which  reqaircd  about  20,000  settingK. 
The  most  important  investigation  made  with  the  instrument  relates  to 
the  uiaguitndes  of  the  brighter  telescopic  stars  in  the  northern  bemiit- 
phere.  This  will  result  in  reducing  to  a  single  system  the  estimates  of 
brightness  made  at  thirteen  observatories  for  ten  or  fifteen  years,  daring 
the  recent  co-operative  sone  observations.  It  ap|>ear8  ttom  the  work  of 
the  meridian  photometer  that  systematic  errors  in  ))revione  estimatee  of 
magnitude  have  occurred,  owing  to  the  presence  of  the  Milky  Way  and 
of  gronps  of  bright  stars,  especially  those  iuUrion.  The  equatorial  of 
the  west  dome  has  been  actively  employed  by  Mr.  Chandler  especially 
in  the  study  of  the  variable  fitars.  About  one  hundred  and  forty  vari- 
ables of  long  period  are  definitely  Iwown  to  exist,  and  each  of  these 
objects  is  observed  twice  a  month,  acconling  to  the  present  plan  of 
work,  and  still  more  frequently  during  its  brighter  phases.  About 
three  hundred  observations  of  the  color  of  variable  stars  have  also  been 
made,  and  telescopic  stars  eospected  of  variability  are  likewise  exam- 
ined. Important  experiments  in  astronomical  photography  have  been 
made.  It  is  thongbt  that  photographic  methods  will  funiish  very  deli- 
cate tests  of  the  color  of  stars,  and  a  photographic  map  of  the  whole 
heavens  is  to  be  formed. 

A  congratulatory  reference  is  made  to  the  adoption  of  the  new  stand- 
ard time,  in  respect  to  which  it  is  remarked  that  the  policy  of  the  ob- 
servatory has  been  t»  avoid  forcing  the  matter  in  anticipation  of  the 
public  wishes.  The  Boston  time-ball  was  dropped  during  the  year  at 
noon  by  telegraph  on  321  days,  and  by  hand  on  40  days.  On  4  days  it 
fiiiled  to  fall  at  noon,  but  was  dropped  five  minutes  later.  The  transfer 
of  the  Smithsonian  Institution  to  the  observatory  of  the  responsibility 
of  collecting  and  distributing  intelligence  of  new  discoveries  is  noted  as 
one  of  the  important  events  of  the  year.  Among  other  matters  the 
snccessfiil  observations  of  the  transit  of  Yenns  last  December  are  men- 
tioned.   The  report  closes  as  follows: 

"The  director  visited  Europe  during  the  snmmer,  and,  among  otiier 
scientific  results  of  his  trip,  obtained  copies  of  valuable  unpublished 
manuscripts  of  Bit  William  Herschel  and  of  Argelander.  The  Hersohel 
manuscripts  complete  the  estimate  of  the  light  of  all  stars  in  Flau- 
steed'a  Catalogue,  and  are  of  great  importance  in  connection  with  the 
work  of  the  meridian  photometer.  Thirty-one  pablications  relating  to 
science  have  beeu  made  during  the  year  by  the  observatory  or  itsofScers 
individually."    {Boston  Advertiser.) 

From  the  last  annual  report  of  Harvard  College  Observatory  we  learu 
that  the  search  for  new  planetary  nebulie  (by  the  speotroscopio  method) 
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bas  resulted  in  the  discovery  of  seven  sacti  objeuts.  Most  of  tliem  are 
80  minnte  that  tbey  camiot  be  distiiiguiafaed  from  stars  by  the  ordinary 
eye-piece.  Photometric  work  od  the  satellites  of  Mars  coufirms  that  of 
1877  and  1879.  except  that  the  brightoess  of  Deimos,  wheu  preceding 
and  when  followiug  Mars,  does  not  seem  to  change,  as  formerly  noticed. 
The  determination  of  the  brightness  of  varions  points  on  the  Moon  to 
aid  the  work  of  the  Selenograpbical  Society  is  now  completed.  From 
this  investigation  it  appears  that  the  scale  of  brightness,  in  ase  by 
common  observers  of  the  Moon,  is  closely  exjtressed  in  terras  of  stellar 
magnitudes,  each  degree  in  the  scale  answering  to  the  ratio  of  light 
eqnivalent  to  six-tenths  of  a  magnitnde.  The  wedge  photometer  has 
been  naed  to  roeasare  the  light  of  faint  stars  in  zones.  It  is  so  placed 
in  the  instrnment  that  the  dinrbal  motion  of  the  stars  carries  them 
from  its  thin  to  its  thick  portion,  and  the  time  of  their  disappearance 
is  Doted  to  determine  their  brightness.  The  carefnl  study  of  Saw- 
yer^ variable  star,  D.  M.  +  1°,  No.  3408,  protes  it  to  be  a  very  inter- 
esting object-.  Its  period  of  variability  is  20h.  7m.  4s.,  l.C  being  the 
shortest  known  belonging  to  the  Algol  class.  Its  variation  is  trom  6.0 
to  6.8. 

The  telegraphic  system  devised  by  those  in  charge  of  the  Scimce 
Obierver  for  the  speedy  transmission  of  comet  news  has  been  improved, 
extended,  and  will  probably  soon  come  into  general  use.  Progress  has 
been  made  in  the  redactions  of  the  meridian  circle  work  from  1870  to 
1879.  These  observations  will  make  about  1,200  printed  pages,  and 
wQI  fill  three  volumes  of  the  Annals.  Volume  I  will  contain  an  intro- 
daction  with  discussion  of  instrumental  constants,  &c.;  n  will  contain 
aD  the  zone  observations  in  journal  form,  and  in,  observations  of 
secondary  polar  stars  made  in  1872-'73,  a  list  of  stars  for  United  States 
Coast  Survey  in  lit78,  and  other  similar  work  in  1879.  This  important 
•oik  is  already  well  advanced,  under  the  direction  of  Prof.  W.  A. 
Bogvrg.    The  Coast  Survey  Catalogue  is  now  ready  for  publication. 

The  work  of  the  meridian  photometer  has  been  considerable.  Over 
ninety  thousand  measures  were  made  last  summer  on  about  4,000  stars, 
visible  to  the  unaided  eye.  This  work  involves  the  discussion  of  sev- 
eral problems  of  general  interest  in  connection  with  the  light  of  the 
stats,  among  which  may  be  mentioned  atmospheric  absorption.  The 
diseussioo  of  about  fifteen  thousand  observations  shows  this  carious 
reralt:  Tliat  we  may  assume  tbe%bsorption  at  any  altitnde  exceeding 
15^  to  be  eqnal  in  stellar  magnitude  to  one-quarter  of  the  secant  of  the 
UDtth  distance,  which  agrees  very  closely  with  the  empirical  law  de- 
duced by  Seidel. 

Though  some  have  claimed  that  the  Pole  Star  is  variable,  its  cod- 
stancy  ia  established  by  the  photometer. 

Other  valuable  matter  in  this  report  pertains  to  variable  star  work, 
equatorial  observations,  scientific  pajwrs  pnblished,  and  plans  for  the 
fatore.    (Sid^eal  Meaenger.) 
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It  is  doeired  to  form,  at  tbe  Harvard  College  Observator;,  a  collectioD 
of  all  photographs  of  the  heavenly  bodies  and  of  their  spectra  which 
can  be  obtained  for  the  purpose,  and  Professor  Pickering  reqnests  that 
both  Eoropean  and  American  astronomers  will  coDtribate  specimeq^  to 
this  collection.  Original  negatives  would  be  particularly  valnafole.  It 
may  happen  that  some  such  negatives,  having  slight  imperfections  which 
would  limit  tbeir  value  for  purposes  of  engraving,  conid  be  spared  for  a 
collection,  and  woald  ho  as  important  (considered  as  astronomical  ob- 
eervatioDs)  as  others  photographically  more  perfect.  In  some  cases 
astronomers  may  be  willing  to  deposit  negatives  taken  for  a  special  pur- 
pose, and  no  longer  required  for  study,  in  a  collection  where  they  would 
'  retain  a  permanent  value  as  parts  o{  a  historical  series.  Where  pho- 
tography is  reguBarly  employed  in  a  continuous  series  of  observatioDS 
it  is  obvious  that  specimen  negatives  only  can  be  spared  for  a  collection. 
Bnt  in  such  cases  it  is  hoped  that  some  duplicates  may  be  available, 
and  that  occasional  negatives  may  hereafter  be  taken  for  the  porpose 
of  being  added  to  the  collection,  to  exhibit  recent  improvements  or 
striking  phenomena. 

When  negatives  cannot  he  furnished,  glass  positives,  taken  if  possi- 
ble by  direct  printing,  would  be  very  useful.  If  these  also  are  not  pro- 
curable, photographic  prints  or  engravings  would  be  desirable. 

In  connection  with  photographs  themselves,  copies  of  memoirs  or 
communications  relating  to  the  specimens  sent,  or  to  the  general  subject 
of  astronomiotd  photography,  would  form  an  interesting  supplement  to 
the  collection. 

Field  Memorial  Observatory  of  WiUiamg  College. — The  following  brief 
description  of  this  new  observatory  is  based  on  a  photographic  view  by 
Pach  Bros.,  841  Broadway,  New  York.  The  building  is  situated  some 
three-fourths  of  a  mile  from  the  Hopkins  Observatory,  on  the  college 
grounds.  It  consists  of  a  large  meridian  room,  a  hall,  a  bed-room,  and  a 
large  compnting  room.  The  bnilding  is  of  iron,  on  a  stone  funndalion. 
The  meridian  instrument  is  a  circle  by  Bepsolds  of  4^  French  inches  aper- 
ture. The  room  is  designed  so  as  to  give  the  best  field  for  this  beautiftal 
instrument.  The  slit  is  40  inches  wide,  covered  by  three  hinged  shutters. 
Windows  allow  ventilation,  and  a  novelty  in  such  construction  is  a 
tower  or  ventilating  shaft.  The  wall  shutters  are  arranged  as  doors. 
The  whole  aspect  of  the  bnilding  is  very  pleasing  to  the  eye  and  the 
situation  is  excellent.  Professor  Safford  is  engaged  in  a  highly  im* 
portant  work  on  polar  stars,  the  first  part  of  which  is  about  to  be 
printed. 

Litchfield  Observatory. — Dr.  Peters,  in  his  annual  report,  says :  *'  The 
work  in  the  observatory  was  continued  upon  the  same  plan  and  directed 
to  the  same  objects  as  in  the  years  preceding.  The  nnmber  of  stars  ob- 
served since  my  last  report,  in  zones,  is  12,069 — considerably  more  Vbaai 
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in  id;  former  year,  since  the  mapping  of  the  skies  approaching  the 
Milky  Way  requires  a  greater  number  of  fundamental  positions.  A 
new  glass  scale,  which  ve  owe  to  the  kindness  of  Prof.  W.  A.  Rogers, 
of  Cambridge,  as  it  is  ruled  bo  that  one  seale  division  in  the  focus  of 
oor  refractor  exactly  equals  10  seconds  of  arc,  has  saved  much  time  in 
rbe  rednctioD.  In  all,  we  have  now  87,982  zone  star  observations,  which 
should  be  arranged  in  a  catalogue.  Twenty  of  the  celestial  charts,  for 
which  the  zone  stars  form  the  skeleton,  have  been  published  during  the 
Jew  (at  my  private  expense),  and  distributed  gratuitously  from  the 
Litchfield  ObservatoiT  to  other  observatories,  learned  societies,  and 
private  individuals  to  reciprocate  favors  received  by  our  institution. 

"At  the  request  of  Mr.  Gill,  royal  astronomer  at  the  Cape  of  Good 
Hope,  a  number  of  observatories  in  the  northern  and  in  the  southern 
bemispheres  united  to  make  corresponding  observations  upon  two  of  the 
minor  planets,  in  order  to  determine  by  this  method  the  solar  parallax. 
The  Litchfield  Observatory  was  the  only  one  co-operating  in  the  United 
States,  and  J  have  been  successful  in  obtaining  some  good  sets  of  ob- 
soratioos  upon  Victoria,  but  none  upon  Sappho,  the  opposition  of  which 
fell  into  the  later  part  of  autumn,  when  the  sky  was  unfavorable,  as 
DGaal,  while  a  complete  set,  as  demanded  by  the  programme,  each  time 
r«)oired  an  anintermpted  clear  sky  of  about  four  hours.  Of  the  re- 
markable naked  eye  comet  that  showed  itself  last  September  and  in 
the  following  months  some  positions  have  been  determined  which  have 
peculiar  value,  as  1  believe,  because  the  real,  very  small  nucleus  was 
discovered,  for  which  most  of  the  observers  measured  by  mistake  what 
was  only  ao  agglomeration  of  light  in  the  narrow  and  very  long  bright 
iet.  The  hope  of  observing  the  Transit  of  Venns  of  last  6th  of  Decem- 
ber from  this  place  made  me  decline  the  offer  to  go  with  one  of  the  ex- 
peditiODS  sent  out  by  the  N'avy  Department.  But  inexorable  clonda 
bnmght  sad  disappointment  here  at  home.  Positions  of  minor  planets 
have  been  determined  only  in  cases  where  either  the  orbit  seemed  to 
need  considerable  correction  or  where  the  apparent  smallness  of  the 
planetoid  might  be  an  obstacle  to  its  being  observed  elsewhere.  The 
variables  here  detected  have  been  followed  up  at  intervals  in  order  to 
ascertain  their  periods.  Meridian  transit  of  stars  have  been  taken  as 
often  as  it  seemed  necessary  to  keep  the  rates  of  clocks  and  chronome- 
ten  under  control. 

"The instruments,  on  the  whole,  are  in  good  condition,  but  I  must  re- 
port what  I  have  said  in  fbrm^  years,  that  it  is  desirable  to  have  the 
object-glasa  of  the  Spencer  refractor  repolished,  and  perhaps  even  re- 
flgured.  I  have  mentioned,  also,  before  the  deteriorated  state  of  the 
Slir  micrometer  which,  as  is  natural  after  so  many  ihonsands  of  meas- 
orementB,  ia  sensibly  wearing  out,  so  that  soon  it  will  be  almost  im- 
possible to  get  creditable  results  by  it.  Meanwhile  the  fliar  micrometer 
a  one  of  the  most  essential  apparatus  for  utilizing  the  great  refractor. 
"The  obserratory  building  has  stood  now  about  thirty  years.  An  ex- 
"^TBtifni  in  the  baaemeot  has  levealecf  the  unpleasant  texst  that  the 
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sills  and  posts  of  tbe  trasses,  especially  at  the  coroers  of  the  ceutral 
square,  are  rotteo,  so  as  not  looger  to  sustain  the  overlying  weight.  [ 
call  the  earnest  attention  of  Ibe  trustees  to  this.  Tbe  rathless  destruc- 
tion  (in  October  last)  of  the  plantation  of  young  trees  that,  caltiv»t«d 
with  love  and  labor  for  fifteen  years,  with  time  were  to  give  shelter 
against  the  preclomiuaut  rough  western  winds,  will  serioasly  impair  the 
work  of  tbe  observatory  in  the  future,  when  my  place  will  be  filled  by 
an  ajitronomer  of  less  iron  coustitutiou  than  mine.  The  destrnction  was 
anwarran  table  and  without  the  knowledge  of  tbe  curators  of  the  grounds. 
I  recommend  the  immediate  replanting  of  forest  tre«8  on  the  plot." 

Tke  30-inch  Clark  objective  for  the  Pulkova  Observatory. — This  object- 
ive was  finished  early  in  1883,  and  Director  Otto  v.  Stmve  made  a 
special  visit  to  tbe  United  States  to  test  it.  Dr.  Struve  first  visited 
Washington)  and  observed  various  difficult  or  peculiar  objects  with  tbe 
26-incb  telescope.  Among  these  were  Jupiter,  Sirivs,  Procyon,  tbe  Oriom 
nebnla,  I  3121  (distance  0".4),  12  Cotiue,  ^  Geminorum,  etc  The  same 
objects  were  then  viewed  at  Cambridge  with  tbe  30-iocb  objective  in  a 
temporary  mounting,  and  Dr.  Stmve  was  entirely  satisfied  with  tbe 
performance  of  the  objective.  This  was  then  carefully  packed  and  sent 
to  Hambarg  to  be  mounted  by  Messrs.  Bepsold. 

The  36-inch  objective  of  the  Lick  Observatory. — From  articles  in  San 
Francisco  papers  it  appears  that  M,  Feil,  of  Paris,  the  glass  founder, 
expects  to  send  the  crown  disk  in  tbe  rough  to  tbe  makers,  Alvan  Clark  & 
Sous,  in  December,  18S3.    The  fiiut  disk  has  been  for  a  long  timeon  hand. 

Private  observatory  of  Mr.  Robert  MeKim,  Madison^  Ind. — *'Hr.  Me- 
Kim  has  built  tbe  first  observatory  in  Indiana  at  Madison.  The 
bnilding  is  situated  on  the  grounds  west  of  his  residence  in  this  city, 
and  consists  of  a  brick  equatorial  tower  12  feet  square  and  35  feet 
high.  The  tower  is  snrmoonted  b;  a  revolving  hemispherical  dome, 
which  gives  a  clear  view  of  the  heavens  iu  every  direction.  Tbe  in- 
instruments  provided  are  a  portable  equatorial  telescope  mounted  on  a 
tripod  stand ;  aperture  of  objective  4  inches ;  magnifying  powers,  44  to 
400;  also  a  fixed  equatorial  telescope  mounted  in  the  dome ;  aperture 
of  objective,  6  inches ;  magnifying  p6wers  ranging  from  35  to  500.  Both 
of  these  telescopes  were  made  by  Messrs.  Alvan  Clark  &  Sons,  of  Uam- 
bridgeport^  Mass,  The  mounting  of  the  fixed  equatorial  was  made  by 
Messrs.  Fantb  &  Co.,  of  Washington,  D.  C,  who  have  done  firat-class 
work,  and  famished  all  the  accessories  required  for  a  complete  eqii»- 
torial.  An  improved  position  micrometer  is  also  provided,  sn  excel- 
lent piece  of  workmanship  of  Messrs.  Fauth  &  Co.  Other  needed  ap- 
paratus will  be  provided  to  make  the  observatory  complete  and  to 
contribute  something  to  science." 

MISOELLAITBOUS. 

Ifotes  on  some  recent  astronomical  experiments  at  high  ^evatimu  &m  IA« 
Andes,  by  Ralph  Copeiand. — These  experiments  were  made  daring  tb« 
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Bret  half  of  the  present  year  (1883)  at  tbe  coat  of  the  Earl  of  Crawford. 
At  La  Paz,  in  Bolivia,  12,000  feet,  with  the  full  Moon  in  tbe  sky,  ten 
stars  were  seen  in  the  Pleiades  with  tbe  naked  eye,  and  also  two  stars  in 
Ibe  head  of  the  Bull  that  are  not  in  Argelauder's  Uranometria  Nova. 
The  rainy  season  lasted  ronghly  until  the  end  ofMarch,  after  which  there 
WM  a  large  proportion  of  fine  sky.  At  Pnno,  on  Lake  Titicaca,  12,600 
leet,  with  a  6-inch  telescope  moanted  oil  a  lathe  headstock,  a  namber 
of  small  planetary  nebnles  and  some  stars  with  very  remarkable  spectra 
were  fonnd  by  sweeping  the  southern  part  of  tbe  Milky  Way  with"  a 
prism  on  Professor  Pickering's  plan.  The  must  remarkable  stars  ba«L 
spectra  reduced  almost  to  two  lines,  one  near  D  iiud  the  other  beyond  F, 
with  a  ware-lengtb  of  467  millimeters,  and  apparently  identical  with  a 
line  in  gome  only  of  the  northern  nebulie  as  observed  by  Mr.  Lobse  and 
Nr.  Copelaud.  A  few  close  double  stars  were  al^  found,  amongst  them 
^Hnscffi. 

At  Tincocaya,  14,360  feet,  tbe  solar  spectrum  was .  examined  with  a 
Mmewhat  damaged  instrument.  The  chief  fact  noted  Was  the  relative 
brightness  of  the  violet  end  of  the  spectrum.  With  a  small  spectroscope 
KTeral  lines  were  seen  beyond  ff  and  fl^.  The  prominences  were  vis- 
ible with  almost  eqnal  facility  in  C,  Ih,  F,  and  Hf  Attempts  to  see 
the  corona  proved  futile,  nor  were  the  prominences  seen  otherwise 
than  in  the  spectroscope,  the  only  difference  being  that  tbe  slit  could 
be  opened  far  wider  than  down  at  the  sea  level.  A  most  careful  esam- 
toation  of  the  zodiacal  light  failed  to  show  even  the  slightest  suspicion 
of  aline  in  its  spectrum,  which  was  continuous,  although  shorti  Both 
at  Pnno  and  Tincocaya  the  air  was  verj' dry ;  the  r^ative  humidity 
there  «id  at '  Areqnipa,  7,700  feet,  being  as  low  as  20  per  cent.  At 
Fincocaya  tbe  black  bulb  at  one  time  stood  above  the  local  boiling 
pcont,  while  tbe  wet  bnlb  was  coated  with  ice.  Tbe  author  was  of  opiu- 
ioD  that  an  observatory  might  be  maintained  without  discomfort  up  to 
12,000  feet,  or  even  a  little  higher^— the  night  temi>erature  falling  only 
■lightly  below  the  freezing  point.  At  greater  elevations  the  thermom- 
^er  falls  1°  forevery  150  feet  of  height>  the  barometer  sinking  about 
ft.1  inch  for  the  same  change.  At  15,000  feet  it  will  thus  be  seen  that 
arduous  winter  conditions  are  reached  without  any  very  material  gain 
in  the  transparency  of  the  atmosphere.  From  information  received  it 
seems  possible  to  maintain  a  station  for  a  short  time  in  tbe  early  sum- 
mer as  high  as  18,600  feet ;  later  on  tbe  rains  set  in  and  render  travel- 
ing very  difficult.  Railway  and  steamboat  commnnication  enable  in- 
■tnimenta  of  any  size  and  weight  to  be  carried  as  high  as  14,660  feet, 
and  as  fiu*  as  the  Titicaca  shore  of  Bolivia.    {Nature,  October  18, 1883.) 

Tie  jBnglisk  Situtical  Almanac. — The  volame  of  this  ephemeris  for 
1887,  was  pablisbed  in  November,  1883,  the  contents  being  generally 
the  same  as  in  previous  years.  The  track  of  tbe  total  solar  eclipse  of 
August  19  is  given  in  detail  for  the  greater  part  of  tbe  course,  sad  the 
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naximniD  dnration  of  totality  U  foaod  to  be3ni.608.,theoeDtTaleolipM 
with  tbe  sua  on  the  meridian  falling  in  longitude  102°  (K  B,  and  latitude 
63°  47'  K.  The  OreenwicU  list  includes  four  occnltatlons  of  Aldebaran 
daring  the  year  and  one  of  Regidm. 

The  average  annual  sale  of  tbe  Nautical  Almanae  during  tbe  last  five 
years  has  exceeded  15,600,  though  many  maritime  nations  hare  now 
their  nautical  ephemeris.    {Naturi.) 

It  is  stated  in  Nature  No.  741  that  in  tbe  French  budget  the  sum  of 
$200,000  is  annually  given  by  the  Department  of  Public  Instruction  as 
a  subsidy  to  astronomy  and  meteorology.  This  is  exclusive  of  sobsi- 
dies  voted  by  the  mnnicipalities  of  Marseilles,  Toulouse,  Bordeaux,  and 
Lyons  for  their  astronomical  observatories,  as  well  as  of  the  grants  (by 
cities)  which  partly  support  tbe  meteorological  observatories  of  Besao< 
9on,  Fuy  de  D6me,  Montsonris,  and  Pic  do  Midi. 

New  ttandard  raitviay  time. — Tbe  convention  which  met  at  the 
Grand  Pacific  Hotel  in  Chicago,  in  the  aatnma  of  1883,  to  ftx  upon  a 
general  standard  of  railway  time,  was  presided  over  by  P.  P.  Wright, 
general  superintendent  of  the  Lake  Shore  and  Michigan  Southern  Bail- 
road,  and  W.  F.  Allen,  editor  of  The  O^ial  EaUway  Guide,  New  York, 
acted  as  secretary.  About  sixty  representatives  of  the  principal  rail- 
ways of  the  United  States  were  present.  Secretary  Allen,  who  has 
taken  the  lead  in  this  very  important  arrangement,  announced  to  the 
convention  that  be  had  succeeded  in  getting  companies  representing 
78,000  miles  of  road  to  favor  the  adoption  of  a  nniform  standard  time, 
and  that  the  proposed  system  was  already  in  use  upon  10,000  miles  of 
track  in  tbe  Eastern  States.  Tbe  representatives  of  twenty-nine  roads, 
representing  27,181  miles  of  road,  voted  in  favor  of  the  change,  and  tbe 
representatives  of  two  roads,  representing  1,714  milesof  road,  voted  in 
thenegative.  Tbe  plauistodivide  the  territorytraversed  by  the  railways 
into  four  sections,  between  which  there  will  be  exactly  one  hour's  dif- 
ference in  the  time,  and  all  the  lines  within  each  division  are  to  be  ran 
upon  nniform  time.  The  division  lines  of  these  sections  are  to  be  tbe 
75th,  the  90th,  the  105tb,  and  the  120tb  meridians,  and  the  following, 
as  adopted  by  the  convention,  will  show  the  territory  comprised  In  each 
section: 

"1.  That  all  roads  now  using  Boston,  New  York,  Philadelphia,  Balti- 
more, Toronto,  Hamilton,  or  Washington  time  as  a  standard,  based  opon 
meridians  east  of  these  points  or  adjacent  thereto,  shall  be  governed 
by  the  75th  meridian  or  Eastern  time  {foar  minutes  slower  than  New- 
York  time).  This  includes  roads  ran  by  Portland,  Providence,  New 
London,  Montreal,  Albany,  Bichmoud,  and  Charleston  time,  in  additioa 
to  those  specially  named  above. 

"  2.  That  all  roads  now  using  Columbus,  Savannah,  Atlanta,  Cincio- 
nati,  Louisville,  Indianapolis,  Chicago,  Jefl^rsoo  City,  Saint  Paul,  or 
Kansas  City  time,  or  standards  based  upon  meridians  atyaceot  thereto, 
shall  be  rnn  by  the  90th  meridian  time,  to  be  called  central  time,  one 
hour  slower  than  Eastern  time,  and  niu«  minutes  slower  than  Chica^ 
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time.  This  indndes  roads  run  by  Macon,  Bome,  Nashville,  Salem,  Mo- 
bi}e,  Saint  Lonis,  Yioksbnrg,  Dabnqne,  Minneapolis,  Saint  Joseph,  Gal- 
veetOD,  Houston,  and  Omaha  time,  in  addition  to  those  named  above; 
also,  the  Cnion  Pacific  to  N'orth  Platte  and  Wallace,  the  Barlington 
ud  Missonri  Biver  to  McCook,  the  Atchison,  Topeka  and  Santa  F4 
Htulway  to  Goolidge,  the  Texas  Pacific  to  Toyab,  and  the  Galveston, 
Hairisbnrg  and  San  Antonio  tA  Sanderson. 

"3.  That  west  of  the  above-named  section  the  roads  shall  be  nin  by 
the  105th  and  120tfa  meridian  times  respectively,  two  and  three  bonrs 
alover  than  Eastern  time. 

"  i.  That  all  changes  from  one  hoar  standard  to  another  shall  be  made 
at  the  termini  of  roads  or  at  the  ends  of  divisions." 

No  general  arrangement  of  tbe  running  of  railway  trains  baa  ever 
before  been  attempted  of  eqaal  importance  to  the  public  with  this  new 
movement,  and  it  can  readily  be  seen  that  it  cannot  but  very  greatly 
aiinplify  and  systematize  the  present  complex  and  almost  infinite  variety 
of  ranning  achednles  upon  onr  railroad  lines.  The  matter  baa  been 
from  tbe  first  in  the  hands  of  practical  men  who  know  their  business, 
uid  the  noiversal  adoption  of  tbe  system  proposed  oo  November  18, 
1883,  was  a  remarkable  witness  to  the  widespread  intelligence  and  to  the 
common  sense  of  onr  peopl& 

A  tubjectindtx  (o  scienHfio  papers. — One  of  tbe  most  important  works 
for  the  student  of  science  is  the  "  Royal  Society's  Catalogue  of  Soientiflc 
Papers,"  a  list  of  tbe  articles  on  every  branch  of  science  pabliahed  in 
periodicals  and  transactions  of  learned  societies  between  1800  and  1872. 
In  these  volumes  tbe  various  articles  are  catalogued  by  authors,  the 
arrangement  being  alphabetical.  In  answer  to  an  inquiry,  tbe  secretary 
of  the  Royal  Society  recently  informed  Dr.  H.  Carriugton  Bolton  that 
tbe  society  had  abandoned  the  project  of  publisliiog  a  subject  index  to 
tbeir  "  Catalogue  of  Scieulifio  Papera."  This  is  greatly  to  be  regretted, 
for  the  utility  of  that  monumental  work  is  reduced  one-half  owing  to 
the  want  of  an  index  ot  topics.  Tbe  chief  reasons  for  this  decision  on 
the  part  of  the  Boyal  Society  are  the  enormous  expenses,  and  the  diffi- 
cnlty  of  arranging  the  material  in  a  systematic  manner  acceptable  to 
all.  The  expense  would  be  greater  than  mere  clerical  hire,  for  it  is  con- 
ceded that  superior  talent  would  be  necessary  to  do  this  work  in  a  satia- 
factory  maoner. 

Copemicut. — With  the  publication  of  volume  ni  (1883),  this  valuable 
adtronomical  journal  will  come  to  an  end.  It  bas  not  had  a  enfficient 
namber  of  sabacribers  to  make  it  self-supporting.  It  is  a  matter  of 
regret  to  astronomers  that  a  journal  which  fills  so  excellent  a  place  is 
to  be  discootinned,  and  for  snch  a  reason.  It  has  been  from  the  first 
admirably  edited,  and  it  contains  so  many  excellent  papera  that  a  set 
of  tbe  three  volumes  of  Copemiout  is  a  necessary  part  of  an  astronomical 
library.  At  any  rate,  the  editors  may  congratulate  themselves  that  they 
uhI  their  fi-iends  have  left  nothing  undone  to  found  a  flrat-class  journal 
of  astronomy  in  Great  Britain.    It  appears  from  this  failure  that  tbe     , 
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Agfronomische  Nachrickten  (nbicli  covers  a  different  field  from  Coper- 
nicus), together  with  the  proceediugs  and  traoBactioas  of  learned  socieliee 
HiiSice  for  the  present  wauta  of  the  scieoce. 

Astronomical  telegrams.—'Ihe  Secretary  of  the  SmitbBonian  InstitatioD 
notifies  that  arraogemeiitu  have  been  completed  witli  the  director  of  the 
Harvard  College  Observatory  for  conductlDg  the  system  of  telegrai>hie 
annouDcemeots  of  astronomical  discoveries  which  was  eatablishud  by 
tbe  Institution  ia  1873,  and  that  henceforward  the  Americao  ceuterof 
reception  and  distribution  of  telegrams  will  be  "Tbe  Harvard  College 
Observatory,  Cambridge,  Mass.,"  to  which  all  astronomical  telegrama 
should  in  future  be  seut. 

American  Astronomical  Society. — A  society  with  this  title  has  been 
formed  in  Hew  Tork  and  viciuity.  It  has  as  yet  published  no  transac- 
tions, although  it  is  intended  to  do  this. 

ASTRON(«tlCAI.  BIBLIOOBAPHT,  1883. 

Following  is  given  a  list  of  the  principal  boobs  of  the  year,  inelod- 
ins  those  memoirs  which  have  been  reprinted  from  the  publications  of 
observatories,  scientific  societies,  etc.  It  is  largely  compiled  from  the 
excellent  Natura  Novitates  of  B.  Friedlauder,  of  Berlin.  Tbe  prices 
are  added  iu  German  marks,  4  marks  equal  to  $1  very  nearly : 

Anales  del  Institnto  y  Observatorio  de  Marina  de  San  Fernando.  Sec- 
cion  II:  Ubservacioues  met«oroldgicas,  a.  187d-'81.  2  vol.  San 
Fernando,  1880-'83.    fol. 

Anales  del  Institnto  y  Observatorio  de  Marina  de  San  Femando.  8ec- 
cionll:  Observaciones  meteor<ilogicas.  AQol882.  San  Fernando, 
1883.    fol. 

Annales  da  Bureau  des  Longitudes  et  de  I'Observatoire  astronomiqae 
de  Montsouris.    Tome  3.     Paris,  1883.    4to.  18 

Les  mfimes.     Tome  3.     Paris,  1883.    4to.  18 

Annales  de  I'Observatoire  de  Moscou.  Fabli^es  par  Tli.  Bredichin. 
Vol.  IX,  livraison  1.    Moscou,  1883.     4to. 

Vol.  IX,  livraison  2.    Moscou,  1883.    4to.     117  pg.  av.  6  picbs.    8 

Cent.:  Belopolsky,  Observat.  h^liograpb. — Bredichin  et  Belopol- 
sky,  Observ.  spectr.  du  Soleil  en  1881. — Bredichin,  Bech.  s.  la  gr. 
Comite  de  1882,  II.  Observ.  dc  Jupiter,  1881-'83.  Observ.de  qlqa 
OomMes. — Ceraski,  Photoraetr.  Beobacht. 

Auuales  de  I'Observatoire  de  Paris,  pnbl.  sous  la  dir.  de  Moncbez.  Ob- 
servations, 1879  et  1880.  C1ia<]ue  vol.  M.  36.  M^moirea,  vol.  XTti, 
M.  26.    3  vols.    Paris,  1883.    gr.  4to. 

Annales  de  I'Observatoire  de  Paris,  publics  sous  la  direction  de  Mon- 
cbez.    M^moires.    Tome  XTI.    Paris,  1883.    4to.    405  pg.  24 

Annuaire  de  I'Observatoire  de  Montsouris  ponr  1883.  M<^t^orolog:ie  ap- 
pliqu^e  d.  I'agricultare  et  A  I'bygidne.  Annde  12.  Paris,  18SS. 
ISmo.    450  pg.,  fig.  % 
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Anoaaire  da  bureau  des  longitmlea  p.  I'an  1883.     Paris,  1883.    Vimo. 

864  pg.,  flg. 
Cont. :  Faye,  B.  la  figure  d.  com^tes. — Jasssen,  les  m^tbodes  en 

oetTonomie.    li»  procbaine  £clipee  de  Soleil.   6  Mai,  1883,  etc.    1.50 
AiitoD,F.  BestimmaiigderBabnde8Plaueten(114)0a8saDdra.  (Wieu), 

1883.    8vo.    138  pg.  2 

Arbeiten,  Astrouomiscbe,  f.  die  europ&ische  QradmeaaaDg  im  Kdnigr. 

Sachseu.    Abth.  3.    Die  aatronom.  Arbeiten.     Ansgeftllirt  anter 

LeituDg  V.  0.  Brabns,  oach  dessen  Tode  bearb.  v.  Tb.  Albrecbt. 

Hert  1.    Berlin,  1883.    4to.  10 

Astronomical  papers  prepared  for  tbe  use  of  tbe  American  EphemeriH 

and  ITaDticai  Almanac,  under  tbe  direetion  of  S.  yewcomb.    Vol. 

I.     Wasbington,  1882.    4to.    bd.  16 

Coot. :  Kewcomb,  Becnrreoce  of  solar  eclipses. — Nevcomb  and 

Meier, Transformation  of  Hansen'ti  lunar  tbeory. — ^Micbelson,  Exper- 
iment, determiuat  of  the  velocity  of  light. — Newcomb,  Catalogue 

of  1,098 standard  clock  and  zodiacal  stars. — Hill,  OnOauss's  metbod 

of  computing  secular  perturbations,  w.  an.  applicat.  to  tbe  action 

of  Venus  on  Mercury — STewcomb,  Discussion  of  observed  transits 

«f  Mercury  1677-1881. 
Atttronomical,  and  Magnetical,  and  Meteorological  Observations  made 

at  tbe  Boyal  Observatory,  Greenwich,  in  1881.     London,  1883. 

roy.  4to. 
Astronomische  Beobachtnngen  auf  der  k.  ITniversitats-Stemwarte  zu 

Konigsbei^.    Herausg.  v.  E.  Luther.    Abth.  37,  TbI.  i.    KSnigsb., 

1882.    fol. 
Astronomische  yacbricbten,  begrilndet  v.  H.  G.  Schnmaoher.    TJnter 

Mltwirknng  der  astronomischen  Qesellscbaft  beraosg.  v.  A.  Kme- 

ger.     Bd.  104, 105, 106.    {24  Nm.  each.) 
Kiel.  1883.     gr.  4t«.  15 

AstTonomiscber  Kalender  fiir  1884.    Nacb  dem  Master  desk.  v.  Litt- 

Tow'schen  Kalenders  bersg.  v.^.  k.  k.  Sternwarte.    ^ene  Folge. 

Jahrgang  3.     Wien,  1883.     8vo.     150  pg.  1.20 

I/Astronomia    Bevue  mensnelle  d'astrooomie  popalaire,  de  m^ttoro- 

l«gie  et  de  physique  da  Globe,  publico  p.  G.  Flammarion.    Paris. 

gr.    8vo.  av.  nombr.  flgurea.    Annfie  II,  1883.    12  nrs.  12 

Auwers,  A.    Nene  Bednction  d.  Bradley'scben  Beobacbtongen  ans  d. 

Jahren  1750-1762.    Bd.  ll. 
Pet«r8bnrg,  1882.    4to. 
Backeljaa,  F.     Le  calcnl  par  les  logaritbmes  et  nonvelles  tables  do 

logaritbme  3  des  nombres. 
Oand,  1883.    12mo.    43  pg.  1.50 

Becker,  B.    Die  Sonne  and  die  Planeten.    Leipzig,  1883.    8vo.    296 

pg.,  m.  68  Abbildgn.    Lwd.  1 

Beckett,  E.    Astronomy  witbont  matbematics.    7  edit.    Jjondon,  1883. 

8to.  4.20 

a.  Mis.  69 28  D,*,zedbvG00gle 
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BeobaohtoDgen  augestellt  am  astropbysikaliBclieD  Obaervaturiom  k. 
O'Gyalla  herag.  v.  N.  v,  Konkoty.  Bd.  V,  enthaltond  Beobach- 
tuDgen  V.  Jahre  1882.   Halle,  1883.  gt.  ito.  96  pg.,  m.  1  Kp&t.  10 

Bremiker,  C.  Logar.-trig.  Tafeln  mit  6  Decimalstellen.  9.  Anfl. 
Berlin,  1883.    gr.  8vo.  4.20 

Bremiker'B  Logar.-trigon.  Tafeta  mit  6  Decimalstellen.  Nea  bearb. 
T.  Th.  Albrecht.  10.  Stereotyp-Aiug.  (Enth.  anch  die  Tafel  der 
LogaritbmeD  der  Sinns  nod  Tangenteo  der  Winkel  bis  zu  5  Grad 
von  Seonade  zu  Secande.)  Berlin,  1883.  gr.  8vo.  IS  a.  598 
pg.  4.20 

Bredicbia,  Tfa.  Sur  la  com^te  de  1826,  IV.  (Boma.  Mem.  d.  Soc  d. 
spettroscop.  ital.)    1882.    gr.  4to.    10  pg.  av.  1  ptche.  2 

Sar  la  comfete  de  J882, 1  (WeUs).    (Moscou),  1883.    4to.     15  pg. 

av.  4  plcba.  2.60 

8ur  la  grande  comite  de  1882,  II.     (Mosoou),  1883.    8vo.    10 

pe-  I 

Sur  la  grande  com^te  de  1882,  II.      (Boma.    Mem.  d.  800. 

A.  spettroscop.  it)  1883.    6  pg.  1 

Beebercbes  sar  la  com^te  de  1882;  II.    (Moecou),  1883.    4to. 

30  pg.    av.  6  plcbs.  3 

Bragsch,  H.  ABtronomische  n.  aslrologiscbe  Inscbriften  der  altagyp- 
tiscben  Denkmiiler.    Leipzig,  1883.    4to.  50 

Balletio  astronomiqne  et  m^t^rologique  de  I'Observatoire  imp.  de  Bio- 
de-Janeiro.    Ann^e  1883.    (12  nrs.)    Biode  Janeiro,  1883.    4to. 

Bulletin  des  sciences  matb^matiqaes  et  astronomiques,  r6d.  p.  Darboox, 
Bouel  et  Tannery.  Paris,  gr.  8vo.  Ann^  1S83.  (S^rie  II, 
tome  TU.)  18 

Cameraoo  e  Jjessona.  Geografia  flsica,  aatrouomica  e  met«OTologica. 
Milano,  1882.    Svo.     145  pg.  c.  50  fig.  2 

Gatatogus  van  de  Boekeu  aanwezig  in  de  Bibliothek  der  Bterrenwacht 
te  Leiden.  Uitgegeven  door  H.  Q.  v.  d.  Sande  Bakbayzen.  Bjj- 
voegsel  bij  de  Annalen  der  Stetjenwacbt.  Snppl.  1  v.,  1  Jan.,  1877 
—1  Jan.,  1879  en  supl.  2  v.,  1  Jan.,  1879—1  Jnii,  1882).  's  Graven- 
bage,  1883.    gr.  8vo.    74  en  98  pg.  2 

Cellerier,  G.    B^fraction  com£taire.    Geneve,  1883.    4to.  20  ))g.      1.20 

Geloria,  Lorenzoni  e  Mobile.    Operazioni  esegnite  nell'  anno  1876  negli 

Osservatorii  astronomici  di  Milano,  Napoli  e  Padova  in  corrispon- 

deuza  coll'  Uffizio  Idrograflco  dMla  B.  Marina,  per  determinuix-  lo 

dififerenze  di  longitndine  tTa  Genova,  Milano,  yapoli  e  Padova. 

■  Milano,  1883.    4to.    128  pg.  e.4U 

Cbapel,  F.  Aper;u  but  le  rAle  des  ast^roldes  inf^rieorsdanu  lapbysiqao 
dn  monde.    Paris,  1883.    8vo.    158  pg.  3 

Ciel  et  Terre.  Bevue  popnlaire  d'Astron,  et  .de  m^t^mlogie.  Brox. 
4to.    Ann^  1883.  8 

Clark,  li.  Transit  tables  for  1883,  giving  tbe  Greenwivb  mean  time  of 
transit  of  the  sao,  and  of  abont  20  stars  for  every  day  in  tbe  year. 
London,  1883.     8vo.    clotb.  2.tiO 


ASTBONOHT.  435 

CoMt  Bnrvey,  TJ.  S.  Beport  of  tlie  BaperinteDdeDt  of  tbe  IT.  S.  Ooast 
and  G«odetio  Surrey,  showlDg  tJie  progress  of  the  work  during 
1879.    Washington,  1881.  4 

OoDiiaissance  des  temps  on  des  moavements  c^l^tes  A  I'osage  des  as' 
tronomes  et  des  naTlgatettrs,  p.  I'a.  1884,  pablito  par  le  Borean  des 
LoDgitndes.    Paris,  1883.  gr.  8vo.  830  pg.    av.  2  c&rtea.  3.50 

Coppemici,  N.  De  bypothesibns  motaam  (MBlestinm  a  se  constitatis 
ctHDmentariolaB,  ed.  A.  Liudhi^n.  (Holm),  1882.  8vo.  16  pg.  o. 
tab.  2.50 

Die  Fortschritte  anf  dem  Gebiete  der  AetroDMnle.     Kr.  8.     Odlo, 

1882.  8Ta  2 
Dreyer,  J.  L-    Ueao  places  of  321  red  stars,  obs.  v.  the  meridiaD  oircto 

at  Dansink.    Dablin,  1882.    Ito.     85  pg.  7 

Dubois,  B.  Bph^mdrides  astronomiqaes  pour  1884.    Paris,  1883.    12ido. 

1.60 

Faye,  H.  Gonrs  d'Astronomie  de  l'£cole  Polytechniqne.  Vol.  IL  The- 
ories dn  soleil,  des  plan^tes,  des  com^tea  et  de  la  lane.  Applica- 
tion de  I'astronomie  &  la  navigation  et  aoz  vogages  d'ezploration 
terrestre.  Paris,  1883.  gr.  8yo.  Vol.  i.  Aatron.  spb^r.,  instm- 
meots,  errenrs,  g^od^sie.    IS81.  11.50 

VHvezyCb.  £tnde  do  Spectre  solaire.  Bmxelles,  1882.  4to.  8pg.  av. 
7  picbs.  7 

FlammarioD,  O.  Les  Terres  da  Ciel.  Description  complete  des  pla- 
nites  de  notre  syst^me  et  de  la  condition  actnelle  de  la  vie  A  tear 
sur&ce.  Paris,  1883.  gr.  8vo.  illastr.  de  photogr.,  de  voes  t^es- 
cop.,  cartes  et  fig.  1 

Fonvidle,  W.  de.  Le  passage  de  V^nos.  Nnm6ro  de  d6cembre  1882. 
Paris,    gr.  8vo.  0.60 

Franz.    UeberdieVeoosexpedition  in  Aiken.    (Kdnigsberg),  1883.  4to.  * 
10  pg.,  m.  1  Holzschn.  0.40 

G^le,  A.  Zar  Berechnnng  der  Frozimitfiten  v.  Asteroiden-Bahnen. 
Breslaa,  1883.    8va  1 

Garrod,  A.  B.  The  Ifebuln:  a  Fragment  of  Astrooomical  History. 
London,  1883.   8to.    44  pg.  1.70 

Gaoss,  6.  Fiinf^telligevoUst&ndigelogarithniischen.  trigonometrische 
Tafeln.   18.  Anfl.    Halle,  1883.     Svo.  2 

Gerst,  J.  Methode  zar  Bahnbestimmnng  aos  3  Tollstfindigen  Beobach- 
tODgen.  (Wien),  1883.    8vo.    35  pg.  0.60 

Glaisher,  J.  Factor  table  for  tbe  6.  million :  Cont :  The  least  fitctor  of 
every  nomber  not  divisible  by  2,  3,  or  5  between  6,000,000  and 
6,000,000.  London,  1883.  roy.  4to.  cloth.  21.  Factor  table  for  the 
5.  million.    1880.    21.    Faotor  table  for  the  the  4.  million.    1879.    21 

GyldiD,  H.    Undersokningar  af  theorien  f.  htmlaksoppames  rdrelser. 

(Da  mouvement  des  corps  celestes.)  (Stockb.),  1882.  8to.  64  pg.    3 

XJndersOkningar  af  lumlaksoppamaB  rorelser,  III.    (Stockh.), 

1883.  8to.  168  pg.  _      im 


436  BozBHtnne  KEeoKS  foe  len. 

HaerdCl,  E.  v.    Bahnbestimmiiiig  des  Planeten  "Adrio." 

1.    1882.  0.30 

u.    (Wiea),  1883.    Svo.    13  pg.  0.30 

Holetschek,  J.    Bahq}>68tininiaDg  des  4.  Kometen  Tom  J.  1874  (Wien), 

1883.    8vo.    27  pg.  OM 
.    Handbach  der  matbematiscben  n.  tecbniecben  Ofaronidogie. 

2  Aufl.    Liefg.  4  u.  &.    Breelau,  1883.    Sva    Jede  Liefg.  5 

Ideler,  0.  L.  HaDdbach  der  mathematischeo  a.  teobnischenCbionologie. 

2.    Bde.    2  Aufl.    (In  6  Liefgn.)    Liefg.  6.    (Sclilnfis.)    Biealan, 

1883.    Svo.    Jede  Liefg.  5 

Jahrbacb,  Berliaer  aBtronomiBobes,  f.  d.  J.  1885  m.  Ephemeriden  d. 

PlanetBD  1-226  f.  1883.    Hersg.  v.  d.    Becfaen-lDStitate  d.  Kon. 

Sternwarte  za  Berlin  ant.  Lietg.  t.  F.  Tie^en.    Berl.,  1883.    gr. 

8vo.    543  pg.  12 

Jabrbacb,  Xautiscbes,  oder  Ephemeriden  a,  Tafelo  f.  d.  J.  1SS6  zur 

Bestimmimg  d.  Zeit,  Lftnge  a.  Breite  but  See  nacb  astroDom.  Beo- 

bachtuDgen.    Hrsg.  v.  BeiohHamt  d.  iDnem  nnter  Bed.  v.  Tieljen. 

Berlin,  1883.    8to.    Cart.  LfiO 

Joornal  Saiase  d'Horlogerie.    Bevne  horlog^re  nniTeraelle.    Fiibl.  eons 

lea  auspices  de  la  classe  d'lndostrie  et  de  Oommeroe.    Qeakve.  8to. 

Ann^e  8:  1883-84  (12  dfb.).  10.50 

Kaiser,  F.    De  SterreDbemel  verktaard.    4.  drnk,  bewerkt  door  J.  A. 

C.  OademanB.  (Id  16  aflevergn.).  Afl.  1  en  2.    Deventer,  1883.  gr. 

Sto.    Jede  Liefg.  1.60 

Kayser,  H.  Lehrbuch  der  Sp^ktralanalyse.    Berlio,  1883.  gr.  8vo.  370 

pg.  mit  9  TafelD  u.  87  Holzacbn.  10 

Konkol;,  y.    Praktische  Anleitung  z.  Anstellung  astronomisoher  Beo- 

bacbtnngen    mit    besonderer    Biicksicht    anf   die   AstropbyBik. 
•       Braanechveig,  1883.     Svo.  fig.  24 

Krecb.    Fhotometrische  UntersachnogeD.    Berlin,  1884.    4to.  1 

Kremser,  Y.    Die  Babn  des  2.  Oometen  t.  1879.   Breslan,  1883.   Sva    1 
Kreatz,H.    UeberdieBabDde8KometenToni771.    (Wien),  1883.    8to. 

34  pg.  0.0O 

Lalaode,  J.  de.    Tables  de  logarithmes  pour  les  nombree  et  pour  les 

sinus.    Bevnea  par  Beynand.    Edition  st^r^otype,  angment^  de 

formnles  pour  la  resolution  des  triangles  p.  Bailleul,  et  d^ooe 

Doavelle  introduction.    Paris,  1883.    16mo.    278  pg.  3 

Lefebvre,  B,    Les  passages  de  V^nus  sur  le  disque  Bol&ire.     fitode 

bistoriqne  suivie  d'un  appendioe  sur  tea  observations  du  6  d^oem- 

bre  1882  et  da  i^t  des  ezp^itions  beiges.    Loavidn,  1883.    Svo. 

70  pg.  1 

Lebmann,  P.    Die  Erdeundder  Mond.    Vom  astronomiscben  Stand- 

pankte  ans  betrachtet  and  fitr  das  VerstfiodnisB  weiterer  Kmliio 

dargesteltt.     Leipzig,  1883.     Svo.     272  pg.,  mit  65  Abbildoagen. 

Lwd.  1 
Tafeln  z.  Berechnung  d.  Mondphaaen  u.  d.  Sonnen-  o.  Mond- 

finsteroisee.    Berlin,  1882.    Svo.  3 


ABTKONOHT.  437 

Loewy,  M.  fipb^m^ridea  des  Atoiles  de  calminatioii  laDaire  et  de  longi- 
tade  poor  1883.    Paris,  1882.    4to.  3 

Iiohse,  O.  AbbildoDgen  von  Soanenfleckeo,  oebst  BemerkangeD  Qber 
astrooomische  Zeichaagen  a.  deren  YervieUSltigaDg.  Leipzig, 
1883.    4to.    9  pg.,  mit  3  Tafeln.  4. 

Main,  B.  BadimeDtAiy  Astrooomy.  3.  edit.  Bevised  aod  corrected  by 
W.  Thynoe  LyDD.    London,  1883.    12ino.  2.20 

ISaarer,  H.  J.  Die  ExtJDCtion  des  FixsteniUcbtes  in  der  Atmosphfire 
in  ibrer  Beziebnng  sor  aatroDomiscben  BefractioD.  Zttrich,  1882, 
8vo.    68  pg. 

Memcnie  della  Society  degli  spettroscopisti  italiani,  raccolte  e  pabblicate 
p.  cnra  di  P.  Tacchiui.    Vol.  xi.    Roma,  1883.    4to.    gr.  o.  tavr. 

Ueyer,W.   fitade snr ta infraction com^tAire.  (Gen^Te),1883.  4to.    1.20 

Hicbel,  A.  Tables  de  division  servant  k  remplacer  cette  operation  par 
one  simple  mnltiplication.    Alger,  1883.    8vo.    67  pg.  4 

Hitler,  W.  The  Heavenly  Bodies :  their  satni-e  and  habitability.  Lon- 
don, 1883.    8vo.    354  pg.  7.80 

Hommsen,  A.  Chronologie.  UntersncbDngen  Uber  das  Ealeoderweseu 
der  Griecheu,  insonderbeit  der  Atbener.  Leipzig,  1883.  gr.  8vo. 
571  pg^  mit  1  Tabelle.  14 

Moachec  Bapport  atinael  sar  V6tAt  de  I'Observatoire  de  Paris,  pour 
Fannie  1S82.     Paris,  1883.    4to.    40  pg. 

Mfiller,  O.  Pbotometrische  TTatersnchaDgen  angestellt  am  astropbysi- 
kaliscben  Observatorinm  zo  Potsdam.  Leipzig,  1883.  4to.  66  pg., 
mit  3  Tafeln.  6 

2ra«myth,  J.,  n.  J.  Carpenter.  Der  Mond,  betracbtet  als  Planet,  Welt  u. 
Trat»Dt.  Dentscbe  Ansgabe  mit  Erlfiaternngen  and  Zns&tzen  v. 
H.  J.  Klein.  3.  Ansgabe.  (In  &  Lieferungen.)  Hamburg,  1883. 
gr.  4to.,  mit  21  Tafeln  (1  color.)  a.  48  Holzschn.  Liefg.  2.  Jede 
Liefg.  2. 

^fantical  Almanac  (Tbe)  and  Astronomical  Epbemeris  for  the  year  1885, 
for  the  meridian  of  tbe  Boyal  Ol>servatory  at  Greenwicb.  London, 
1881.    roy.  8ro.    530  pg.  2.80 

Nell.  FUnibtellige  Logorithmen  der  Zablen,  etc  G  And.  Darmstadt, 
1883.    8.  1.50 

Neweomb,  S.  Astronomical  papers  prepared  for  tbe  nse  of  the  Ameri- 
can Ephemerisand  Nautical  Almanac.  Vol.  i.  Washington,  1883. 
4to.    501  pg.  16.60 

Popolar  Astronomy.    2  edit.     London,  1883.     8vo.    596  pg., 

with  116  engravings  and  5  maps  <^  the  stars.  18.50 

Nieeten,  h.  Carte  celeste  avec  horizon,  comprenant  les  ^toiles  visibles  & 
I'ffiil  ua  et  lea  principales  curiosity  du  Oiel,  dress^  poor  la  latitude 
de  60  degr^    Bnuellee,  1882.    fol.  6 

Oliver,  J.  O.  W.  Sunspottery,  or  what  we  owe  to  the  san.  Popular 
aocxNiDtofthespoteoa  thesnn.   London,  1883.  8vo.  66  pg.    lJi5 


:d  by  Google 


438  SCIENTIPIC  BECObD  FOft    1661 

Oppenbeim,  S.  Ueber  eioe  oeue  InLe^ration  der  Differentialgleiohaiigen 
der  PlaoeteDbewegaDg.    (Wien),  1883.    Svo.    54  pg.  0.80 

Oppolzer,  Th.  v,  Bnnittlung  der  BtSrangswertbe  in  den  CoordiosteD 
darcb  die  YariatioD  entspreohend  gewfiblter  GooBtaoten.  (Wien), 
1883.    4tO.    31  pg.  2 

Ueber  die  Kriterien  des  VorhandenaeiDS  dreier  LSsnngen  bei  dem 

Kometenprobleme.    (Wien),  1883.    8vo.  0.30 

Beitrag  z.  Ermit^tellnng  d.  Bedaction  aaf  d.  DDendli<di  kleinen 

Suhwingungsborgen.    (Wien),  1882.    8to.    20  pg.  0.40 

l^ote  ttber  eine  v,  Arcbilocboa   erwftbnte  SonnenflDBtemiw. 

(Wien),  1882.    8to.    4  pg.  0.25 

Oeservazioni  dt  Stelle  Cadenti,  fatte  nelte  Btazioni  italiane  durante  gli 
anni  1868, 1869, 1870.    Milaoo,  1882.    4to.    99  pg. 

Fein,  A.  Anfgaben  der  sphfiriscben  Afitronomie  geldet  daroh  pluiime- 
triHcbe  EonBtniktionen  nnd  mit  HtUfe  der  ebenen  IMgonometarie. 
Leipzig,  1883.    4to.    66  pg.    mit  3  Tafeln.  1.20 

Peters,  C.  P.  W.  Die  Pixsteme.  Leipzig,  1883.  8vo.  169  pg.,  m.  69 
Figareo  in  Hobsticb.    Lvd.  1 

Petero,  G.  H.  J.   Celestial  GbM-te  for  the  Eqninoz,  1860,  made  at  the 

Litobfleld  Observatory,  at  Olinton,  New  York.    (Last  compariBon 

vitb  tbe  Bky  during  1882.)    Series  I.    20  cbarts.    Clinton,  1883. 

Imp.  fol.  40 

Eacb  cbart  covers  20  min.  in  B.  A.  a.  S  degr.  in  Decl. 

Pinelli,  G.  V.  Brove  esposizione  della  teoria  degli  errori  di  osserva- 
zione.    (Metodo  dei  minimi  qnadrati).    Oenova,  1883.   8vo.  54.  pg. 

Powell,  H.  J.  Tbe  prindplea  of  glass -mi^iag.  Together  w.  treat,  on 
crowD  and  sheet  glass  by  H.  Ghance,  and  plate  glass  by  H.  G.  Har- 
ris.    London,  1883.    8vo.  3.70 

Preston,  B.  Tolver.  Eine  dynamische  Erkl&mng  der  Oraritatioii. 
(Wien),  1883.    Svo.    11  pg.  0.30. 

Ueber  die  HSglichkeit  vergangene  Wechael  im  Universain 

durch  die  Wirkangdur  jetzC  tbStigen  Natorgesetze — auch  in  Ueber- 
einstimmnng  mit  der  Existenz  eines  wirmegleiobgewichtee  in 
vergrossertem  Massstabe  za  erkl&ren.  (Wien),  1883.  8vo.  18 
pg.  0.40 

Proctor,  B.  A.  Light  science  for  leisore  hours.  Series  JH.  Familiar 
essays  on  acientific  sabjects,  natoral  phenomena,  etc  London, 
1883.    Svo.    310  pg.  7.80 

Mysteries  of  time  and  space.    London,  1883.    8to.    410  pg.  -vritit 

24  illustrations.  7.80 

Poptilar  accoont  of  the  past  and  coming  transits  c^  Venas  ft<oni 

1639  tx)  2112.    Vew  edit.    New  York,  1883.    Svo.    Cloth.  10 

The  Stars  in  their  Seasons.    An  easy  guide  to  a  knowledge  of 

the  stars  in  12  maps,  showing  the  stars  at  all  hours  all  the  year 
round.    London,  1882.    Imp.  Svo;  doth.  C.50 


..,z.d.vCoOt^lc 


ASTRONOMY.  439 

PnccL,  B.  Fondamenti  di  geodeaia.  Vol.  i.  Milaiio,  1883.  8yo.  424 
pg.  «.  52  figg.  8 

Pnblicatiouen   des  astropbysikaliscbeD  ObservatoriamB  za  Potsdam. 

Nr.  13.     (Bd.  m,  Stuck  5.)    Leipzig,  1883.    4t0.    pg.  293-^01,  mit  3 

TafelD.  4- 

Eot.:  Lohse,  O.    Abbildungen  von  Sontienflecken,  nebst  Bemerkan- 

gen  Uber  astronomiscbe  ZeicbnDgen  a.  deren  Yen'ielfaltiguDg. 

Pnblicationen  des  astropbysikaliBcben  Observatoriums  zu  Potsdam. 
Nr.  12.  (Bd.  in.  Sttlck  4.)  Leipzig,  1883.  4to.  pg.  227-292,  mit  2 
TafelD.  6 

Enth.:     Miiller,  G.     Pbotometriscbe  Uiitersuobuiigen. 

PnblicatioDea  des  astrophysikalischeD  Observatorinms  zu  Potsdam. 

Nr.  11.     (Bd.  Ill,  Stiick  3.)    Leipzig,  1883.    4to.    pg.  127-326.        6 

Enth. :  Vogel,  H.  C,  n.  G.  Miilter.     Spectroskopische  BeobacbtuDgen 

der  Sterne  bis  einscbliettslicb  7.Ster  Grouse  in  der  Zone  von — 1° 

bi8+2(K)  Declioation. 

PablicatJoD  des  k&oigL  preussiscben  geodiiiiecben  loBlitats.  Begis- 
ter  der  ProtokoUe,  Verbaudlungeu  uud  Gener&lbericbte  f.  die 
earopfiische  Gradmessnog  vom  J.  1861  bis  zum  J.  1880.  Bearb. 
V.  M.  Sadebeck.    Berlin,  1883.    4to. 

Publication  des  konigL  preussiscben  geod&tiscben  lustituts.  Grad- 
messangS'KiveUemeDt  zniscfaen  Sviuemiiude  u.  Amsterdam. 
Bearb.  v.  W.  Seibt.    Berlin,  1883.    4to. 

PublicatiotiB  of  the  Washburn  Observatory  of  the  University  of  Wis- 
consin. Vol.  I.  Madison,  1882.  8vo.  180 pg;  with  portr.  of  Wash- 
baniandlOplates;  cloth.  8vo.  Cont.:  Descr.  of  the  Observatory 
Catal.  of  195  stars  for  1880.  List  of  23  new  Nebula.  List  of  60  and 
88  new  Double  Stars.  Measures  of  150  Double  Stars  by  Burnliitm. 
Observ.  of  84  Bed  Stars,  &c. 

Bespighi,  L.  Osservazioni  del  diametro  orizzontale  del  Sole.  Roma, 
1882.    4to.  gr.    32  pg.  2.50 

Beater's  Wandkarte  des  nordlicben  gestiruten  Uimuiels.  4  Blatt.  6 
Anfl.     GhromoUthograpbie.    Gotha,  1883.     fol.  5 

Bevoe  Cbronom^triQue.  Joamal  des  HoriogerM,8cieiitiflque  et  pratique, 
pobl.  i>.  G.  Saunicr.    Paris.    8vo.     Aunec  1883.     (12  urs.)  12 

Bosse,  Karl  of,  and  O.  Boeddicker.  Kotcs  on  the  pbys.  appearance  of 
Ibe  comets  b  and  c  1881,  obs.  at  Birr  Castle.  Dublin,  1883.  4to. 
with  1  iriate.  1.50 

Htthlmann,  M.  u.  B.  Logsritbioiscb-trigonninetTischc  u.  andere  fdr 
Becliner  niitzlicbe  Tafeln.  9.  AuS.  Leipzig,  1883.  8vo.  ca.  300 
pg-  2 

Rnasell,  H.  C.    Besults  of  Doable  Star  measures  made  at  the  Sydney 

Observatory,  New  South  Wales,  1871-1881.    Sydney,  1882.    roy. 

8vo.     68  pg.  with  4  plates,    cloth.  5 

^log,  E.     New  Table  of  7-plaee  Logaritbnis  of  all  nambere  coDtinu- 

ously  up  to  200,000.    5.  edit.    London,  18^.    roy.  8vo.    384  pg.    22 


440  SCIENTIFIC  KEOOKD  FOB  I8SS. 

Sohellen,  H.  Die  Speotralanaljae  in  ibrer  ADwendnng  aof die  Stoffa  der 
Erdeu.dieXatnrd.Himmelskdrper.  3.  Anfl.  2Bde.  BraaDSohweig, 
1883.  gr.Svo.  334a.468.  pg.,init8mrb.  TafelniL362Holrachn.,a. 
m.  e.  Adas  t.  lOTfln.  in  gr.  4to.,  von  denen  1  color.  32 

~  Bchiaparelli,  6.  V.  Misnre  di  alcane  principali  stelle  doppie  di  rapido 
moTJmeDto  orbitato.    Milano,  1882.    Sto. 

8chn>eter,  J.  H.  Areograpbisobe  Beitriige  zar  genaneren  Eenotniea  a. 
Bearibeiltmgd.  PlanetenMars.  Heraaeg.von  H.  O.  van  de  Sande 
Bakbofzen.    Leiden,  1882.    8vo.    447  pg.,mit  Atlas  t.  16  EpfH. 

Scbwarz,  B.  AstronomiBcbe  Untersncbung  Qber  eine  von  Arcliilocbas 
nnd  eine  in  einer  aasyriscben  Inecbrift  erwSbnte  Sonnenflnsteraiss. 
(Wien),  1883.    8vo.    14  pg.,  mit  Tafebi.  0.70 

Seccbi.A.  DieGrdesederScbSpfUng.  2.  Aafl.  Leipzig,  1883.  8to.  1.20 

Poble,  J.,  Angelo  Secchi.  Bin  Lebena-  n.  Cnltiirbilcl.    Coin, 

1883.    8vo.  2JS0 

Siemens,  C  W.  On  tbe  conservation  of  tfae  Solar  Energy.  London, 
1883.    8vo.    withillnBtr.  5 

SirioB.  ZeitMibriit  f.  popalHie  Aatronomie.  Bed. :  H.  J.  Klein.  Leip- 
zig. 8to.  —  Bd.  16  {TS.  Folge,  Bd.  11) :    Jabrg.  1883  (12  Hefte).    10 

Smytb,  O.  Piazzi.  Madeira  spectroscopic.  LoDdoD,1882.  Imp,  4to. 
witb  illnstrationB.    Olotb.  22 

Soncbon,  A.  Traits  d'astronomie  pratique  comprenaDt  I'expositioa  do 
calcal  dee  dpbdm^rides  astronomiqaes  et  nantiqnes,  avee  nne  in- 
trodaction  bistoriqne  et  de  nombrenseB  notes.  Paris,  1883.  gr. 
Svo.    Fig.  13.60 

Traits  d'astronomie  pratique.   Paris,  1883.   Svo.   9&et396pg.   21 

Spectrum  Analyste. — Report  of  the  committee  (Dewar,  Williamsoo,  H. 
Watts,  Abuey,  Stoney,  Scbuster,  a.  o.)  appointed  for  tbe  pnrpooe 
of  reporiiug  upon  tbe  present  state  of  onr  knowledge  of  Spectnm 
Analysis  (London).    8vo. 

I.  Spectra  of  Metalloids  (by  Scbuster).  luflueoce  of  Temperatore 
and  Pressure  on  tbe  Spectra  of  Gases  (by  Schoster).  EmissioD 
Spectra  of  tbe  Bays  of  High  Befrangibility  (by  Hartley).  Absorp- 
tion Spectra  of  tbe  Bays  of  High  Befrangibility  (by  HnntJogtoo). 
1881.    60  pg.,  w.  2  plates.  4 

II.  General  Methods  of  observing  and  mapping  Spectra,  by  W. 
M.  Watts.    1882.    107  pg.,  witb  1  plate.  LSO 

lU.  TheOene8isofSpectra,byA.ScbQster.  1883.  8v&.  24pg.  1.60 
Stemfreund,  G.     Astionomiscber  Fiibrer  pro  1884.    Jabrg.  6.  MBa- 

dien,  1883.    12mo.  2.40 

Struve,  H.    Ueber  d.  Einflnss  'd.  DiShustion  an  FemrChren  aof  Licht- 

sobeiben.    Dorpat,  1883.    gr.  4to.    104  pg. 
Stmve,  L.,  Besaltate  ans  den  in  Pulkowa  angestellten  Verglcdobnogen 

von  Procyou  mit  benaohbart«n  Stemen.    Petersbarg,  1883.    gr. 

4to.    48  pg.  IJSO 


sdbvGoo^^lc 


AaTROKOHY.  441 

Tsfeln,  Naatische,  tier  k,  b.  KriegBmarioe.    Zasammengestellta.  hersg. 

vom  bydrograpbiscben  Amteder  k.  k.  Kriegsmarme.    Trie8t,18S3. 

8to.  geb.  6 

The  Observatory.    Monthly  joarnal  of  practical  astronomy.    London. 

8vo.    Tear  1883.    (12  nrs.).  14 

niomson,  W.,  and  P.  G.  Tait.    Treatise  on  natnral  philosophy.  Vol.  i, 

part  2.    London,  1883.    roy.  8vo.     Olotb.  18.S0 

Vol..I,pt.  1.  16.60 

Tiscbner,  A.  The  son  changes  its  position  in  space,  therefore  it  can- 
not be  regarded  as  being  'Mn  a  condition  of  rest.**    Leipzig,  1883. 

12mo.  0.60 

tnumacber-Zeitang,  Dentsche.  Berlin.  4to.  Jabrg.1883.  (24Krn.).  6 
Talentiner,  W.    Atlas  des  Sonnensystems.    24  Abbilduiigen  in  Licht- 

drnck  mit  erISuternden  Texte,  Jabr  1883.    Folio  Kart.  24 

Van  Tricbt,  V.     Le  spectroscope  et  I'analyse  spectrale.    fi'aiDur,  1882. 

]2mo.    62  pg.  0.70 

Vegs's  logarithmiscb  trigonometriscbes  Handbuob.    67.  Aud.  Berlin, 

18S3.    gr.  870.  4.20 

Vierteljahrsscbrift  der  astronoroiscben  Gesellschaft.    Herag.  v.  E.  Scho- 

uifeld  nnd  A.  Winnecke.    Jahrg.  18.  Heft  2.    I^eipzig,  1883.    8vo. 

pg.  7a-162,  n^it  1  Lichtdrnckbilde.  2 

yierteljahTsscbrift  d.  aatronomiscben  Gesellschaft.    Hersg.  v.  E.  Scb9n- 

ftild  n.  A.  Wienecbe.  Jabrg.  18.  Heft  3.  Leipzig,  1883.  8vo.  2 
ViUicns,  F.   Die  Gescbicbte  der  Bechenkanst  mit  besonderer  RQcksicht 

aof  Deatscbland  a.  Oesterreich.    Wien,  1883.    gr.    8vo.    100  pg., 

mit  26  lUnstr.  2.40 

Vi^el,  H.  C,   u.  O.  Mailer.     Spectroskopische  Beobacbtnngen  der 

Sterne  bis  einschliesslicb  7.6ter  GrSsse  in  der  Zone  von — 1°  bis 

X  200  Declination.    Leipzig,  1883.    4to.    pp.  127-226.  6 

Wocbenscbriftf.  Astronomie,  Meteorologie  n.  Geographie.    Bed.:  H.J. 

Klein.    Halle.    8vo.    Jabrg.  1883.     (62  Nm.)  9 

YooDgiC.A.    DieSonne.  Leipzig,  1883.  8vo.  318pg.,mit2Licbtdruck- 

tafeln  a.  82  Abbildangen.  6 

Toiing,.G.A.  IlSole.  MilaDO,1882.  8vo.  338pg..c.Damen)seillastr.  6 
YoDOg,  J.  B.  Kavigation  and  naot.  astronomy  in  theory  and  prac- 
tice. Nev  edit  with  additions,  London,  1883.  12nio.  2.70 
Zeitscbrift  f.  lustnunentenkonde.    Organ  f.  Miltbeilnngen  aus  d.  ge- 

samten  Qebiete  d.  wissenschaftl.  Technik.    Bedig.  v.  O.  Schwirk- 

as,  Berl.  4to.  m.  Zahlreichen  Originalabbild.    Jabrg.  HI :  1883. 

(12Hefte.)  18 

Zclbr,  K.    Ueber  die  Bahn  der  kometari  schen  Nebelmasse  Schmidt 

18S2.     (Wien),  1883.    8vo.  0.26 

NECBOLOGT  OP  A8TBONOKEES,   1883. 

AUEX.  Nio.  Sawitsch,  director  of  the  Observatory  at  Oronstadt, 
d.  — ,  1883,  at  St.  Peterabnrg,  tet,  73.  ~,(H>qIc 


442  SCIENTIFIC   RECOBD  FOR    ISSS. 

Victor  Puiheaux,  member  of  the  Paris  Academy  of  Scieuces,  d. 

— ,  1»83,  at  Paris. 
Abtbub  Roche,  professor  of  astronomy  at  Montpelier,  d.  April  18, 

ffit,63. 
Sir  Edward  Sabinr,  whose  peadalum  obserratioQa  ate  so  well 

known,  d.  Jnne  26,  1883,  at  LoAdon. 
Professor  Listinq  at  Konigsberg,  d.  — ,  1883. 
Prof.  W.  A.  Norton,  of  Tale  College,  d.  September  21, 1883,  let,  73. 
Sir  Charles  W.  Siricens,  d.  November  18,  at  London. 
Yton  Villaroeau,  member  of  the  Paris  Aoademy  of  Scieooes,  d. 

December  23, 1883,  nt,  70. 


sdbvGoo^^lc 


GEOLOGY. 


By  T.  Stebbt  Hunt,  LL.  D.,  F.  R.  8. 


EOZOin  ROOKS. 

The  qaestion  of  the  Eozoic  or  Primary  rocks,  details  regtadijag  vhich 
were  given  in  the  report  of  last  year,  continaeB  to  occapy  a  promineDt 
place  io  geological  literatare.  Oiekie,  the  director  of  the  geological 
Borrey  of  Great  BrittUQ,  has,  in  a  late  commanicatioa  to  the  Geological 
Society  of  London,  attempted  to  set  aside  the  conclagionB  arrived  at  by 
tbe  later  British  geologists,  and  to  maiDtaiu  that  the  great  groups  of 
cryBtaUine  rocks  which  these  observers  have  recognized  as  more  or  less 
distinct  pre-Oambrian  series  are  either  altered  Cambrian  strata  or 
erapted  rocks  of  still  later  date.  This  conclasion,  and  the  facts  alleged 
in  Bnpport  of  his  view  are  deoied  alike  by  Hicks,  Hnghes,  Bonney,  and 
others,  and  we  are  promised  an  ezteoded  discassion  and  re-ezaminatioQ 
of  the  snbject,  which,  it  may  be  predicted,  will  lead  to  the  final  recita- 
tion of  the  ideas  of  the  old  school,  now  defended  only  by  the  official 
geologists,  and  the  correlation  of  these  crystalline  rocks  with  tliose  of 
North  America  and  of  the  Alps,  now  shown  to  be  of  pre-Gambrian  age. 

In  this  connection.it  may  be  mentioned  that  the  familiar  doctrine  of 
the  igaeons  and  emptive  origin  of  the  ondonbtedly  Eozoic,  or  pre-Gam- 
brian rocks  has  been  of  late  resoscitated  by  0.  W.  Hitchcock  and  by 
Uarr,  among  others.  The  latter,  in  an  elaborate  essay  in  the  Geological 
Jfo^onne  (Jane,  1883),  insists  npou  the  supposed  permanence  of  ocean- 
basins,  and  the  growth  of  continents  from  their  borders,  as  now  main- 
tained by  some  geologists.  Snch  a  view  presents  great  diCBcuIties  to 
tbose  wbo  maintain  the  marine  origin  of  Eozoic  rocks,  and  Marr  proposes 
t«  r^ard  tbem  as  of  igneoas  and  terrestrial  origin;  or,  in  other  words, 
as  derived  from  materials  ejected  from  volcanic  vents,  either  in  liqaid 
or  in  solid  form,  which  by  subsequent  changes  have  given  rise  to  the 
granitoid  gneisses  and  succeeding  crystalline  schists.  This  view,  which 
is  by  no  means  new,  fails  to  account  for  the  intercalation  with  tfae»e 
stratified  crystalline  rocks  of  various  special  deposits,  such  as  limestone, 
apatite,  iron^)xyd8,  qnartz,  metallic  sulphides,  and  silicates  like  olivine, 
serpentine,  and  pyroxene,  all  of  which,  in  interstratifled  masses,  form 
integral  parts  of  the  older  crystalline  series.  These  it  is  sought  to  ex- 
t^D  as  the  result  of  local  metasomatism.  The  hypothesis  which  sup- 
pooes  them  to  have  originated  in  an  alteration  of  sediments  like  those  of 
later  times  is  equally  untenable  witboat  invoking  metasomatism,  and 
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we  are  led  to  look  to  a  modified  IfeptaniRii  view  as  a  solataon  of  the 
problem. 

Tbe  orifnn  of  coDtinents  and  the  sappoeed  stability  of  see-basiDS  is 
ably  diBcassed  in  the  &eologi43al  Magaaine  for  June,  1883,  by  W.  O. 
Crosby,  and  reasons  are  there  given  for  calling  in  qnegtioD  the  doctrine 
lately  maintained  by  Dana  and  others  in  opposition  to  tbe  older  and 
generally  received  view  of  the  altematioos  of  sea  and  land.  The  derived 
origin  of  vast  continental  areas  made  up  of  great  thicknesses  of  Paleo- 
zoic and  more  recent  sediments,  in  great  part  of  mechanical  origin, 
necessarily  involves  tbe  destmctiou  and  the  disintegration  by  chemical 
and  mechanical  processes  of  not  less  considerable  masses  constitotiog 
previous  continents. 

In  this  connection  Hnnt  has  discossed  the  question  of  the  sab-aSrial 
decay  of  rocks.  (Amer,  Jour.  Science,  September,  1883.)  This  process 
consists  in  a  more  or  less  complete  ehemical  decomposition  of  most  of 
the  silicates  of  tbe  crystalline  rocks,  the  feldspars  being  converted  into 
clay  by  the  loss  of  their  protoxide-bases  and  a  large  part  of  their  silica, 
all  of  which  are  removed  in  solation  in  water.  The  silicates  of  protoxide- 
bases,  such  as  hornblende,  are  in  like  manner  decomposed,  witb  tbe  so- 
lution of  the  lime  aud  magnesia,  and  most  of  the  silica,  the  iron  remain- 
iug  as  peroxide^  while  certain  silicates,  such  as  garnet  and  tourmaline 
resist,  like  quartz  and  magnetite,  the  process  of  decay.  These  traos- 
formations  being  effected  under  the  infiuence  of  the  atmosphere,  the 
bases  are  dissolveil  as  carbouiites.  Thus  the  decay  of  crystalliDe  rocks 
is  "  a  necessary  preliminary  to  glacial  action  aud  erosion,  which  removed 
previously  softeued  materials."  The  points  insisted  upon  by  the  anthor 
are  thus  resumed : 

1.  The  evidence  afforded  by  recent  geological  studies  in  North  Amer- 
ica aud  elsewhere  shows  the  universality  and  the  antiquity  of  tbe  snb- 
aerial  decay  both  of  silicated  crystalline  rocks  aud  of  calcareous  locks, 
and  its  great  extent  in  pre-Cambrian  times. 

2.  The  fuct  that  the  materials  resulting  from  this  decay  are  preserved 
in  situ  in  regions  where  they  have  been  protected  tmm  denudation  by 
overlying  strata  alike  of  Cambrian  and  more  recent  periodf,  or,  in  the 
absence  of  these  coverings,  by  tbe  position  of  tbe  decayed  materials 
with  reference  to  denuding  agents,  as  in  driftless  regions  or'in  places 
sheltered  from  erosion,  as  in  the  Appalachian  and  St.  Lawrence  valleys. 

3.  That  this  process  of  decay,  though  coutinnous  through  later  geo- 
logical ages,  has,  under  ordinary  conditions,  been  insignificant  in  amount 
since  the  glacial  period,  for  the  reason  that  the  time  which  has  since 
elapsetl  is  short,  and  also,  perhaps,  on  account  of  changed  atmoepherio 
conditions  in  later  ages. 

i.  That  this  process  of  decay  has  famished  the  materials,  not  00J7- 
for  the  clays,  sands,  and  iron  oxides,  trom  the  beginning  of  Paleoxoio 
time  to  the  present,  but  also  for  many  corresponding  rocks  of  Eosoie 
time.  The  bases  thus  separated  from  crystalUne  silicated  rooks  liav« 
been  the  source,  directly  and  indirectly,  of  all  limestones  aad  1 
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Med  rooks,  and  have,  moieover,  cansed  profoond  eeonlar  cbanges  in  the 
coDstitatioii  of  the  ocean's  waters.  The  decay  of  salphoretted  ores  in 
tiie  Eozoic  rocks  has  given  rise  to  oxidized  iron  ores,  and  also  to  de> 
posits  of  rich  copper  ores  at  variona  geological  horizons. 

5.  That  the  rounded  masses  of  crystalline  rock  left  in  the  process  of 
decay  constitnte  not  only  the  bowlders  of  the  drift,  bat,  judging  from 
itoalogy,  the  similar  masses  in  conglomerates  of  varioas  ages,  going 
back  to  Eozoic  time,  and  that  not  only  the  form  of  these  detached 
masBes,  bnt  the  ontluies  of  eroded  regions  of  crystalline  rocks,  were 
determined  by  the  pn^ceding  process  of  subaSrial  decay  of  these  rocks. 
Aa  regards  the  rocks  of  the  Scottish  Highlands  noticed  in  the  report 
of  last  year,  and  especially  of  the  so-called  yonnger  gneiss,  Callaway  has 
coDtiQaed  his  stndiee  in  that  region,  and  has  considered  its  relation  to 
the  Paleozoic  series.  This  gneia8,tbeGrampian8eriesof  Hicks, is  called 
C^edonian  by  Callaway,  and,  as  we  have  previously  said,  is  apparently 
identical  with  the  series  already  named  Montalban  in  North  America, 
and  inclades  in  its  lower  part,  in  Scotland,  the  grannlites  of  NicoU. 
Some  of  its  rocks  have  a  certain  resemblance  to  the  older  Hebridian 
(Lewisisa  or  Laurentian)  gneiss,  which  is  often  porphyritic  and  has 
been  by  some  observers  described  as  an  igneous  rock. 

The  accompanying  PaIeozoic{Cambrian)strataare  named  by  Callaway 
the  Assynt  group,  and  consist  at  the  base  of  what  has  been  called  the 
Torridon  sandstone,  followed  by  a  qnartzite,  sometimes  with  annelids, 
SagBtones  or  grits  with  Salterella,  and  a  mass  of  dolomite.  The  Caledo- 
nian gneise  appears  in  some  cases  to  overlie  directly  this  Assynt  group, 
this  relation  according  to  Callaway  being  due  to  a  dislocation  of  the 
strata,  with  a  great  tbmst  from  the  east  which  has  sqneezed  together 
both  smes  of  strata  into  a  succession  of  folds  overturned  to  the  west, 
giving  to  the  whole  series  a  general  easterly  dip.  The  Caledonian  gneiss 
is  seen  in  Glen  Cotd  to  overlie  immediately  the  Hebridian  gneiss,  wbile 
elsewhere  this  same  older  gneiss  is  directly  overlaid  by  the  Cambrian 
qnartzite,  which  again  is  seen  resting  in  ontliers  upon  theyounger  gneiss. 
This  latter  is  penetrated  by  numerons  granitic  veins,  which  never  pen- 
etrate the  Assynt  group.  Callaway  notes  between  the  Hebridian  or  Lau- 
Fendan  gneisses  on  the  west  and  the  Caledouian  on  the  east  (the  Assynt 
groop  occupying  the  interval),  several  nearly  parallel  north  and  south 
&alta,  which  increase  in  upthrow  from  the  weut  to  the  east.  Thos  the 
first  of  these  brings  ap  the  basal  sandstone  through  the  quartzite,  then 
bolts  more  to  the  eastward  bring  up  the  sandstone  through  the  over- 
lying dolomite,  and  finally  the  underlying  Hebridian  gneiss  itself;  the 
younger  or  Caledonian  gneiss  appearing  in  its  proper  place  still  farther 
to  the  east.  This  is  very  similar  to  the  successive  faults  long  since  ob- 
ssrved  and  described  all  along  the  western  side  of  the  Atlantic  belt  in 
Korth  America,  the  general  stmcture  of  which  is  repeated  in  the  Scot- 
tish Highlands.  Similar  foldings  have  been  pointed  ont  by  Brogger  in 
Scandinavia,  where  lower  Paleozoiorocks  are  closely  folded  in  the  Eozoic 
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BrSgger  bas  also  described  tbe  local  cbaQges  of  tbe  Paleozoic  etrata 
near  GhristiaDia,  where  eruptive  Tna^ses  of  graDite  and  of  syeuite  have 
caased  the  development  of  crystals  of  cbiastolite  in  certain  shales  stall 
retaining  the  marks  of  graptolites.  Other  beds  are  chauged  into  a 
kind  of  hometone,  while  in  the  limestones  of  the  series  the  shells  of 
Orthis  are  found  associated  with  well-developed  garnets.  Similar  facts  to 
these  are  well  known  in  other  regions.  These  conditions  are,  however, 
very  unlike  those  presented  in  disturbed  regions  where  a  procras  of 
folding  and  inversion  having  caused  uncrystalline  strata  to  pass  below 
crystalline  stratified  rocks,  these  latter  have  been  assumed,  as  in  the 
Scottish  Highlands,  to  have  resulted  ftttm  an  alt«ratioD  of  still  newer 
and  originally  superimposed  nncrystalline  sediments. 

-Uncrystalline  rocks  thus  enfolded  seem  occasionally  to  have  suffered 
local  changes,  due  apparently  to  the  action  of  thermal  waters  coming 
up  through  fractures  along  the  folds  and  giving  rise  to  crystalline  min- 
erals. B^nard  has  lately  described  an  ioterestiug  example  of  the  kind 
in  a  belt  of  gray  wacke  and  slates  referred  to  the  Devonian,  and  afiiected 
by  a  northeast  and  southwest  plication.  The  change  is  very  marked 
along  the  axis  of  this,  but  shades  off  on  either  side  till  tbe  sedimenta 
are  aoaltered.  Garnet,  hornblende,  mica,  and  titanite  have  here  been 
developed  in  the  schists,  and  are  associated  with'antfaracitic  matter. 
These  minerals  are  mixed  with  grains  of  clastic  origin,  and  tbe  whole 
of  tbe  phenomena  would  appear  to  be  doe  to  infiltrating  waters.  There 
is,  however,  a  wide  difference  between  these  mixtures  of  clastic  mate 
rials  with  crystalline  silicates  which  have  been  formed  and  deposited  in 
their  midst,  and  tbe  wholly  crystalline  feldspatbic  and  homblendic  rocks 
of  the  Eozoic  ages. 

In  this  connection  Bonney  has  lately  studied  tbe  so-called  metamor- 
phio  conglomerate  of  Yalorsine  in  the  Alps,  and  has  submitt«d  to  care- 
ful microscopic  examination  tbe  layers  of  so-called  gneiss  and  mica- 
schist  in  this  conglomerate  of  carboniferous  age.  He  shows  that  the 
mica  and  other  constituent  silicates  of  these  were  derived  from  pre- 
existing crystalline  rocks,  and  that  the  material  has  been  sobjected  to 
immense  pressure,  by  which  the  qoartz  has  been  broken  and  the  feld- 
spar crushed.  From  tbe  latter,  and  from  interposed  earthy  dust,  minute 
scales  of  micaceoas  minerals  have  been  formed  by  such  micro-minera- 
logical  changes  as  are  always  at  work  in  similar  rocks,  and  obaloedonic 
quartz  has  been  deposited.  He  adds,  however,  that "  of  metamorphism, 
in  the  technical  sense  of  the  word,  there  is  no  trace." 

Bonney  further  remarks  that  "  a  few  years  since  it  woald  have  baui 
heresy  to  assert  that  very  clear  proof  would  be  necessary  before  we 
could  accept  a  crystalline  schist  as  tbe  metamorphosed  representativB 
of  a  rock  of  Paleozoic  ago.  Tet  at  the  present  time  many  who  have 
made  a  special  study  of  this  branch  of  petrology  wonid  not  hesitate  to 
go  this  far,  and  some  would  even  declare  that  we  4o  Qot  know  of  any 


QEOLOOT.  447 

completely  tnetiUDorpliio  rook  which  is  not  of  ArchsaD  age.  Certainlj 
the  stock -instances  of  metamorpbism  id  Wales,  and  especially  io  Angle- 
sea,  in  Comwall,  in  Leicestersliire,  and  in  WoTcestersbire,  have  alWly 
broken  down  on  careful  study.  Oatside  tb«  EngUsb  geological  survey 
probably  no  person  who  can  use  a.  microscope  believes  that  the  schists 
of  Angleeea  are  altered  Cambrian,  or  that  the  slates  of  this  age  were 
melted  down  into  the  qoartz-porphyry  of  Llyn-Padam  ■"  He  adds :  "No 
inferences  with  regard  to  metamorphism  can  be  accepted  until  they 
bsYe  been  folly  confirmed  by  tbe  evidence  of  tbe  microscope." 

He  Gonclades  that  his  own  and  others'  studies  show  that  the  oryetal- 
line  schista  and  gneisses  of  the  Alps  existed  in  their  present  condition 
long  before  tbe  carboniferons  period,  and  insists  upon  tbe  fact  that 
throagboat  the  various  regions  of  tbe  Alps  we  everywhere  pass  from 
tomparatively  onmetamorphosed  rocks  of  known  age  to  a  highly  meta- 
norpboeed  rock,  of  which  it  can  only  be  said  that  it  is  immensely  older. 
Iq  this  latter  series,  moreover,  he  declares  we  "  can  trace  acertaiu  litho- 
ktfical  and  stratigrapbical  sequence  leading  upward  through  a  series  of 
groups  •  -  '  from  the  coarse  granitoid  gneisses  and  protogines  to 
the  topmost  well-atratifled  but  still  truly  metamorphic  schiBts,"  and  con- 
dades  that  we  have  no  evidence  that  any  of  these  cryst^line  foliated 
ro^  of  the  Alps  are,as  young  as  the  Cambrian  period. 

Bonney  has  also  described  further  the  Miocene  conglomerates  of  the 
xMslled  Nagelflue  of  the  Bigi,  aod  refers  to  tbe  Aequent  indentiug  and 
pitting  of  tbe  included  pebbles,  a  phenomenon  often  noted  and  described 
in  this  and  other  simitar  conglomerates,  which  he  ascribes  in  part  to 
direct  pressDro  and  in  part  to  the  action  of  water,  localized  and  intensi- 
6f6  by  the  pressure  of  adjoining  pebbles.  He  o^ects  to  the  notion  that 
Boch  mechanical  changes  depend  upon  high  temperatare,  as  some  have 
suggested. 

THE  SCOTTISH  HIQHLAJfDS. 

A  farther  contribution  to  the  geology  of  the  crystalline  rocks  of  Scot- 
land baa  been  given  by  Lapworth  in  an  extended  memoir  entitled  "  The 
Secret  of  the  Highlands,"  in  which  he  discusses  tbe  vexed  question  of 
the  relations  of  the  crystalline  and  tbe  nnctystalline  rocks,  arriving  at 
results  similar  to  those  of  Callaway,  already  set  forth.  In  tbe  coast  re- 
^os  of  Dnmess  and  Eriboll,  in  Sutherlandshire,  it  has  been  asserted  by 
previous  observers  t^t  we  have  a  distinct  ascending  succession  from 
the  basal  Hebridian  gneiss  through  fossiliferous  Paleozoic  limestones 
to  tbe  micaoeooB  gneiss  and  schists  of  tbe  central  Highlands.  Accord- 
ing to  Iif^>worth,  we  have  at  tbu  base  a  great  mass  of  coarse-grained 
Htsssive  gneiss,  composed  of  feldspar  and  quartz,  with  hornblende,  and 
more  rarely  with  mica,  tbe  strata  being  nearly  vertical,  with  a  north- 
vest  and  southeast  strike.  Thet-e  rucks  are  the  Hebridian,  Lewisian  or 
Lanrentian  gueiss  of  uifferent  observers.  Besting  nnconformably  upon 
tbis  ancient  gneiss  is  a  second  body  of  strata,  gently  inclined,  with  a 
general  nonlieust  and  souUiwest  strike,  and  coosisting  of  two  divisions, 
lithotogically  yety  distincu    The  lower  is  made  up  of  a  quartzite  with 
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annelid-marbiBgs,  flags,  and  limestoDeB,  the  latter  holding  Madurea, 
JfurcAi«0nta,OrCAo(!era»,and  other  Lover  Paleozoicfonns.  These  ancrys- 
tallioe  rocks  are  described  as  theDaraess  orEriboll  eeries,aDdareHar 
moQDted,  in  apparent  conformity,  by  the  npper  divieioa.  This  conaista 
of  flaggy  qnaitzose,  mioaoeoaB  aud  chloritio  schists,  with  thick  lay«s 
of  borDbleodic  and  luicaceoos  flaggy  gneiss,  and  iuclades  bands  of  dio- 
ritio  andsyeuitio  rock,  described  by  some  writers  as  igneous.  There  is 
no  donbt  that  the  older  gneisses  are  more  ancient  rocks  uoderlying  no- 
conformably  the  fossiliferoDs  group,  the  only  question  being  as  to  tiie 
true  relation  of  the  latter  to  the  yoanger  schists  and  gneisees  which, 
ttom  their  first  ap|)earance  at  their  western  outcrop,  form  an  fdmost 
unbroken  mass,  extending  south  and  east  to  the  central  Highlands,  and 
covering  an  area  of  at  least  15,000  square  miles.  This  area  includes  the 
Caledonian  and  Grampian  gneisses  of  other  authors,  and  those  who,  fid- 
lowing  MurchisoD,  maintain  the  reality  of  the  apparent  snpra-position, 
are  forced  to  regard  the  crystalline  rocks  of  this  area  as  altered  Paleo- 
zoic strata  newer  than  the  Durness  limestone.  Various  hypotheses 
have  been  put  forth  to  explain  the  relation  of  these  without  admitting 
snch  a  conclusion ;  while  the  British  geological  survey  have  accepted 
the  visible  sequence,  as  it  stands,  with  all  its  consequences.  UnrchiBcm 
noticed  to  the  east  of  the  fossiliferons  limestone  of  Loch  Eriboll  what 
he  regarded  as  an  upper  quartzite,  but  this,  according  to  XicoU,  was 
but  a  repetition  of  that  below  the  limestone,  and  was  newer  than  Om 
upper  gneiss,  which  he  believed  to  be  a  pre-Cambrian  series  bronght 
up  by  a  fault.  Callaway,  in  like  manner,  maintained  that  there  are 
two  Eozoic  gneissic  series  unconformable  the  one  to  the  other,  and  that 
the  fossiliferous  group  was  laid  down  in  discordance  on  both,  aud  owes 
its  apparent  infra-position  to  the  younger  gneiss  to  dislocations.  The 
unconformable  supra-position  of  the  fossiliferous  strata  to  the  lower 
gneiss  is,  according  to  Lapworth,  very  clear.  The  limestone  of  the  Dur- 
ness series,  though  apparently  of  great  thickness,  and  with  gentle  dips, 
he  finds  to  be  madeup  of  afew  distinct  lithological  zones,  repeated  many 
times  by  a  series  of  faults  or  of  sigmoid  flexures,  aud  to  be  visibly  over- 
laid at  a  low  angle  by  wrinkled  micaceous  schists  and  flags,  including 
zones  of  gneissic  and  homblendic  schists.  Even  where  faulted  agunst 
the  limestone,  this  upper  series  appears  to  correspond  in  dip  and  strike 
with  the  limestone  series  below,  thus  seemingly  confirming  Horchisoa*a 
view.  All  this  is  seen  in  the  Durness  area,  but  on  proceeding  to  Loch 
Eriboll,  which  lies  in  a  narrow  valley  a  few  miles  to  the  aonth,  we  fiikd 
on  its  western  side  the  older  gneiss  which  separates  this  from  the  vi^ey 
of  Durness,  wherein  are  seen  only  the  quartzites  and  limestones  resting 
on  this  older  or  Hebridian  gneiss.  In  the  more  eastern  valley  of  L<ocli 
Eriboll,  however,whUe  the  fossiliferous  rocks  of  the  Dnmessgronp  over- 
lie on  its  western  side  the  older  gneiss,  they  are  seen  on  its  eastern  ^de 
clearly  to  overlie  the  newer  gneissof  Murchison,  upon  which  the  qoartai- 
ite  rests  unconformably,  with  a  conglomerate  at  its  base.  The  so-called 
upper  quartzite  is  but  a  repetition  of  this. 


K0CE8  OP  THE  BLUE  RmOE. 

Ab  regards  the  crystalline  rocks  of  the  southern  part  of  tbe  Appala- 
'lii&n  belt,  J.  B.  Elliott  has  described  several  ttections  from  tbe  great 
■alley  along  tbe  border  of  Georgia,  Tennessee,  and  the  Garoliuas.  He 
idopts  the  notions  advanceil  by  Bradley  and  some  others  as  to  the 
'■leoEoicage  of  these  crystalline  rocks.  The  Ocoee  and  theKooz  groups 
4  Safford,  which  include  the  Taconisn  and  parts  of  the  succeeding 
'Jambriao,  are  supposed  by  Elliott  to  form,  in  a  metamorphiu  condition, 
'Jie  great  gneissic,  micaceous,  aud  hombleadic  belt  of  tbe  Blue  Bidge. 
Fhe  viev  here  resuscitated  is  not  sustained  by  any  new  facts.  Tbe  rocks 
)f  this  region,  as  seen  and  described  by  tbe  writer,  in  northwestern 
^r^a,  are  pre-Cambrian  schists,  chiefly  of  Montalban  age,  with  over- 
ying  Taconian  qnartzites,  slates,  and  marbles,  tbe  age  and  relation  of 
fhich  were  long  ago  correctly  pointed  out  by  Lieber  iu  South  Carolina, 
rbe  hypothesis  of  Bradley  bas  no  other  argument  iu  its  support  than 
liat  deduced  from  apparent  stratigraphical  sncCMBion,  which  is  as  value- 
ess  and  misleading  here  as  farther  north  along  tbe  same  mountain-beltr 
D  the  Alps,  in  Wales,  or  in  the  Scottish  Highlands,  iu  all  of  which 
«giona  the  fallacy  of  tbe  metamorphic  hypothesis  and  the  pre-Oam- 
itiaD  age  of  the  crystalline  schists  is  uow  established. 
The  recent  studies  of  Fontaine  iu  Virginia  are  important  in  this  con- 
nection as  showing  the  relation  of  tbe  crystalline  rocks  of  the  Blue  Bidge 
to  the  base  of  the  Paleozoic  series.  In  the  interval  of  about  sixty  mUes 
between  Turk's  tiap  and  Balcony  Falls  be  finds  three  groups  of  rocks. 
Tbe  oldest,  referred  by  bim  to  the  Lanrentian,  'S  described  as  consist. 
ing  chiefly  of  coarse  heavy-bedded  granitoid  gneisses,  destitute  of  mica, 
ud  containing  asmallamonntof  hornblende,  which  is  not  well  defined. 
Associated  with  and  overlying  these  are  massive  bedded  rocks,  in  which 
boniblende  predominates,  with  a  triclinic  feldspar  and  some  magnesian 
mica,  donbtfatly  i-eferred  by  him  to  the  sauie  series.  Tbe  second  group,' 
(•lied  by  him  Huroniau,  inclndea  cbloritic,  argillaceous,  and  hydro-mi- 
eaeeons  schists,  becoming  epidotic,  and  passing  into  massive  beds  de- 
scribed as  felaitic  in  character,  often  concretionary  and  amgydaloidaL 
This  group  abounds  in  copper,  both  native  and  in  sulphuretted  forms. 
The  third  group,  recognized  by  Fontaine  as  the  Primal  series  of  liugers, 
has  here  a  thickness  of  about  2,400  feet,  aud  consists  essentially  of  shales, 
flags, sandstones,  and  conglomerates.  In  its  upper  fourth  is  found  agreat 
mass  of  qnartzite,  carrying  the  ScoUthut  typical  of  this  series  in  Penn- 
■jlvania  and  elsewhere.  Beneath  it  are  intercalated  quartzite  beds, 
wmetimes  conglomerate,  and  holding  pebbles  of  tbe  ancient  gneiss.  Tbe 
tnaal  conglomerate,  of  uDeqaal  thickness,  varies  in  composition  with 
that  of  the  adjacent  Eozoic  rock,  of  which  it  is  chiefly  composed ;  the  peb- 
l>le«  being  in  some  cases  derived  from  the  Laurentian  gneisses  and  in 
others  from  the  Huronian  schists.  These  basal  beds  are  infiltrated  with 
quartz  and  chlorite,  and  in  some  cases  are  only  distinguished  from  the 
underlying  Huronian  schists,  from  which  they  were  derived,  by  tbe  prea-  i 
H,  MU.  69-, — 29  '' 
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ence  of  laree  included  fragmeDts  of  tbese.  Tfae  slates  and  dags  of  tbe 
Primal  series  are  described  by  Fontaine  as  sometimes  talcose,  pearly,  or 
nacreons  in  character,  and  as  changing  to  kaolin  by  decay.  They  in- 
clude large  masses  of  limonite,  and  in  some  cases  harder  quartzose  beds 
are  charged  with  specular  iTOD.  The  upper  500  feet  of  the  series  consists 
of  shales,  often  kaolinized,  containing  both  limonfte  and  manganese- 
oxide,  and  graduating  into  the  overlying  maguesian  limestones  of  the 
Anroral  division  of  Sogers,  which  with  tbe  underlying  Primal  makes 
up  tbe Taoonian  series.  The  great  Appalachian  belt  of  preCambrian 
rocks,  to  which  the  Bine  Bidge  belongs,  was  overlaid  in  many  other  parta 
of  its  extent  by  strata  of  Paleozoic  age,  as  is  well  known,  and  the  rela- 
tions of  these  give  evidence  that  important  movements  of  the  region 
occurred  at  intervals  until  after  the  close  of  the  Paleozoic  period,  and  in 
many  cases  involved  in  folds  portions  of  Paleozoic  strata,  thus  giving  a 
deceptive  appearance  of  infra-position.  Tfae  fractures  which  often  accom- 
pany these  folds  still  afford  passage  in  many  cases  to  thermal  waters,  and 
such  waters,  in  past  times,  bj  their  action  upon  the  strata  along  tiieir 
coarse  have  prodnced  local  changes  by  the  development  of  crystalline 
minerals;  a  phenomenon  alluded  to  above,  which  has  been  adduced  as  an 
evidence  of  the  Paleozoic  age  of  the  true  crystalline  schists. 

The  organic  forms  from  Bemardston,  Mass.,  have  lately  been  studied 
by  Whitfield,  who  describes  them  as  occnrriog  in  "  metamorpbio  sandy 
Bbsles,"  and  also  in  an  underlying  bed  of  crystalline  limestone.  In  the 
limestone  he  finds  two  species  of  Favoaitet  not  certainly  ideutifled,  a  fonn 
resembling  Syringopora,  and  stems  of  crinoids  of  large  size.  The  sandy 
shales  called  by  Dana  "  laminated  qoartzites  "  have  yielded  to  Whitfield 
species  of  Strophomena,  Spiri/era,  and  Rhynchonellaj  etc,  besides  a  form 
ofPetraia.  From  all  these  he  conclndes  that  the  limestones  are  Biloriun, 
probably  of  Niagara  age,  while  the  shales  are  of  the  age  of  the  Ohemnng 
or  Middle  Devonian.  It  is  remarkable  that  these  two  rocks,  which  at 
Bemardston  immediately  overlie  each  other,  are  sepfu^ted  by  ao  vide  an 
interval  in  time;  a  fact  testifying  to  great  stratigraphical  irregnlarities 
in  the  region. 

The  fossiliferons  limestones  of  Littleton,  K.  H.,  also  intimately  assD- 
ciated  with  crystalline  schists,  have  in  like  manner  been  examined  by 
Whitfield,  who  reaches  the  conclusion  that  these,  including  Saiytitet 
catenulata,  Favositea  Niagarensis,  Aatrocerium  venustum  Hall,  and  Pern- 
tamerua  nysius  are,  like  those  of  Bemardston,  of  Middle  Silurian  ago, 
and  probably  belong  to  the  Niagara. 

NORTH  AHBBICAN  OAUBBIAN. 

In  a  late  communication  to  the  Boston  Society  of  Natural  History, 
Hunt  proposes  to  consider  the  Cambrian  rocks  of  the  great  NorUt 
American  basin  as  represented  in  four  typical  areas :  (1)  the  Appalft- 
chian,  (2)  the  Adirondack,  (3)  the  Mississippi,  and  (4)  the  C<H:dUletB 
area.    To  tbe  first  of  these  belongs  the  great  thickness  of  mnch  dis* 
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tarbed  sediments  along  the  wbole  eastern  border  of  tbe  basin,  consti- 
tuting: the  Pirst  Graywacke  and  tbe  Sparry  Lime-rock  of  Eaton ;  being 
the  Upper  Tacooic  of  Emmons,  and  the  Potsdam  and  Quebec  groups 
of  Logan.  Tbe  Hadson-Birer  gronp,  as  originally  defined,  inclnded 
tbe  whole  of  the  Cambrian  Appalachian,  besides  some  of  the  under* 
lying  Taconian  slates  and  portions  of  overlying  Ordovician  beds,  of  Lo- 
raine  age,  in  consequence  of  which  the  name  of  Hadson-Biver  gronp 
came  to  be  regarded  as  the  paleontological  equivalent  for  the  Loraine. 
Tbe  Adirondack  area  of  the  Cambrian  includes  the  stable  and  little-dis- 
turbed area  around  tbe  Adirondack  Mountains,  embracing  tbe  Cham- 
plain  and  OttAwa  Basins,  in  which  the  series  is  represented  only  by  the 
Potsdam  and  Calciferons  divisions,  corresponding  apparently  to  but  a 
small  portion  of  Cambrian  time.  The  physical  conditions  of  tbe  Mis- 
sissippi area,  as  seen  in  the  valley  of  the  upper  Mississippi,  appear  to 
bave  been  similar  to  those  of  the  Adirondack  region.  The  region  of 
ttie  Cordilleras,  in  which  great  developments  df  Cambrian  rocks  are 
met  with,  presents  conditions  of  deposition  nnlike  the  other.  While  in 
the  Adirondack  area  there  is  a  break,  both  paleontological  and  strati- 
graphical,  between  the  Cambrian  and  the  Ordovioian,  which  begins  in 
some  places  with  the  Chazy  and  in  others  with  tbe  Trenton,  we  have, 
according  to  the  late  studies  of  Walcott  in  Nevada,  a  gradual  passage 
from  tbe  Cambrian  to  the  Ordovician  (Lower  Silurian  or  second  fauua  of 
Barrande).  "In  thissection,"  he  remarks,  "wcbave  an  illnstrationof  the 
gradnal  extinction  of  an  older  faana  as  a  new  one  is  introduced,  the 
sedimentation  continningf  and  no  physical  disturbance  occurring  to 
change  tbe  condition^ of  animtd  life."  Tbe  break  between  tbe  Calcifer- 
ons and  the  Chazy  is  here  filled.  It  is  to  be  remarked  in  this  connec- 
tioD  that  the  fosaUs  of  tbe  Levis  limestone  of  Canada  (the  Sparry  Lime- 
rock  of  Eaton)  were  long  since  declared  by  Billings  to  occupy  an  inter- 
mediate position,  and  constitute  a  passage  fb>m  tbe  Calciferons  to  the 
Chazy.  From  the  incomplete  data  which  we  now  i>osBess  with  regard 
to  the  lower  Paleozoic  rocks  of  tbe  northwest  side  of  Newfoundland, 
there  is  little  doubt  that  fbrtber  stndies  there  will  add  to  our  knowledge 
of  the  relations  of  tbe  first  and  second  faunas,  and  help  to  illustrate  the 
conception  of  an  unbroken  succession.  The  notion  that  breaks,  nncon- 
formitieB,  and  sudden  transitions  should  form  tbe  basis  of  classification 
in  stratified  rocks,  is  growing  obsolete.  (See  l^rtber,  for  details  of  tbe 
Paleozoic  rocks  of  the  Cordillera  region,  the  account  of  the  Geology  of 
tbe  Enreka  dictrict  in  Nevada.) 

In  the  Grand  Caiion  of  the  Colorado  there  is  found  immediately  below 
the  Devonian  a  series  of  Cambrian  strata,  known  as  tbe  Touto  group, 
ocHitaioing  an  abundant  fauna  like  that  of  tbe  Potsdam  of  the  Missis- 
sippi area.  This  group  rests  unconformably  u|>ou  a  vast  series  of  nn- 
oryHtalline  shales,  sandstones,  and  limestones,  measuring  over  11,000 
Jeet,  aod  ioclodiiig  1,000  feet  of  inlerbedded  igneous  rocks,  constituting 
the  Grand  C^on  and  Chu-ar  groups  of  Powell.    These  have  afforded 
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some  few  orgaiiic  forms,  as  yet  nndescribed,  which  lead  Walcott  to 
regard  this  lower  series,  lyiag  between  the  Tonto  group  aod  the  crystal- 
line rocks  below,  as  also  of  Cambrian  age,  though  they  had  prevloosly 
been  regarded  by  Powell  as  pre-Cambrian.  These  rocks,  judging  from 
the  collections  seen  by  the  writer,  are  wholly  uocrystaJliue  sandstones  lud 
shales,  unlike  the  Taconian  in  character,  and  it  is  suggested  by  Wal- 
cott that  they  may  correspond  to  the  Keweenian,  which  occupies  a  po 
sition  between  the  Taconit»n  and  the  Potsdam,  being  separated  &om  thit 
latter  by  a  great  unconformity  and  vast  erosion.  The  Keweenian,  more- 
over, as  the  writer  has  shown,  presents  evidences  of  organic  forms. 
UntU,  however,  these  rocks  of  the  Grand  CaSon  and  of  the  Keweenian 
series  shall  have  been  found  to  include  the  representatives  of  the  first 
fauna  of  Barrande  it  would  be  auphilosophical  to  include  either  of  tbem 
in  the  Cambrian.  Few  thoughtful  geologists  now  suppose  this  fauna  to 
mark  the  dawn  of  organic  life,  and  we  may  hope  to  find  beneath  its 
horizon  a  long  aeries  of  organic  forms  stretching  far  backward  through 
what  have  btwn  aptly  termed  the  Transition  rocks  to  those  of  the  Primi- 
tive time. 

The  great  series  of  silicious  and  argillaceous  rocks,  with  some  in- 
eluded  limestones  and  beds  of  crystalline  iron  ores,  found  to  the  north- 
west of  Lake  Superior,  which  were  provisionally  designated  by  the  pres- 
ent writer  as  the  Animikie  series,  have  since  been  studied  by  N.  H. 
Winchell,  in  Minnesota,  and  found  to  have  a  thickness  of  not  less  than 
10,000  feet.  These  rocks,  which  underlie  the  Keweenian,  are,  in  the  ab- 
sence of  these,  unconformably  overiaid  by  the*  horizontal  Cambrian 
sandstones  of  the  Mississippi  area,  as  is  well  seen  on  the  Saint  Ixtais 
Biver,  in  Minnesota,  and  have  been  by  the  writer  referred  to  the  TaiiO' 
nian.  They  have  lately  yielded  him  the  remains  of  an  organism  believed 
to  be  a  sponge.  The  Keweenian  series  itself  in  places  resta  upon  theae 
rocks,  as  elsewhere  upon  the  Huronian,  the  Laurentiau,  and  at  Dulath, 
upon  rocks  which  have  been  referredby  the.writerto  the  N'orian  series. 
He  has  suggested  that,  as  long  since  claimed  by  Emmons  and  Hoagh- 
ton,  some  of  the  iron-ore-bearing  rocks  of  northern  Michigan  belong  to 
the  Animikie  or  Tacouian  series,  although  hitherto  confounded  witb  the 
Huronian  rocks  of  the  region,  with  which  both  here  and  in  the  Atlantic 
belt  they  have  certain  resemblances. 

The  Cambrian  rocks  along  the  eastern  side  of  the  Atlantic  belt,  as 
seen  in  Kewfonndland,  TSew  Brunswick,  and  Massachusetts,  present 
an  important  field  for  comparative  study.  W.  S.  Dodge  has  lately  re- 
examined these  rocks,  as  seen  in  the  latter  region.  The  argillites  and 
conglomerates  of  the  Boston  basin,  as  has  long  been  known,  afford  at 
Braiutree  a  Cambrian  fauna,  which  has  been  referred  to  the  MeoeviaD 
horizon.  It  ifl  there  found  abundantly  in  argilUte  beds,  which  dip  with 
a  high  angle  to  the  south,  and  have  a  maximum  thickness  of  50O  feet. 
Their  precise  relation  to  the  conglomerates  of  the  region  is  lefl  undeter- 
mined.   These  strata  are  traversed  both  by  feldspathio'and  by  pyrox- 
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eniceraptive  rocks.  Mr.  Dodge  there  distinguishes  an  older  (the  Brain- 
tree)  and  a  yonnger  (the  Qaincy)  syenite,  the  latter  boldiog  nnmeroiiB 
fra^ents  of  a  flDo-graiDed  black  diabase,  as  well  as  fragments  of  a 
floe-grained  syenite,  but  it  is  not  clear  that  any  of  these  are  derived 
from  the  older  syenite.  The  younger  of  these  overlies  the  slates,  and 
the  oMer  woald  also  appear  to  be  more  recent  than  these,  bat  the 
point  is  not  clearly  brought  oat.  The  slates  in  the  vicinity  of  the  intra- 
mve  masses  are  altered,  and  present  large  oval  cavities  partially  filled 
vithepidote,  sometimes  irregulu'ly  distributed  and  sometimes  scattered 
along  discolored  bands  parallel  to  the  stratification.  The  writer  has 
obaored  similar  conditions  elsewhere  in  the  slates  of  the  Boston  basin 
ID  proximiry  to  intrusive  rocks. 

SILUBIAN,   OAMBBIAN,  AND  TAOONIAN. 

1.  G.  White,  of  the  second  geological  survey  of  Peonsylvania,  has 
described  the  unconformable  superposition  of  the  Oneida  sandstone, 
the  base  of  the  (true)  Silurian,  to  the  Hadson-Biver  group,  as  well  seen 
oil  the  Erie  railroad  near  Otisrille,  IS.  T.,  the  dip  of  the  former  being 
there  28°  and  that  of  the  latter  43°  to  the  north,  while  the  lower  series 
has  an  eroded  surface,  and  has,  moreover,  famished  fragments  to  the 
overiying  sandstone.  Similar  evidences  are  seen  at  the  Lehigh  Water- 
gap.  This  stratigraphical  unconformity,  though  sometimes  questioned, 
was  long  since  pointed  out  by  H.  O.  Rogers,  and  was  confirmed  by  the 
present  writer  in  1878.  In  this  connection,  there  arises  an  important 
question  as  to  the  geological  position  of  the  so-called  Hadson-Biver 
slates.  The  endenee  from  the  valleys  of  central  Pennsylvania,  as  well 
as  oil  the  north  shore  of  Lake  Ontario,  is  that  there  is  no  unconformity 
nor  stratigraphical  break  between  the  Oneida  saudstone  and  the  Lo- 
raine  shales,  wbicb  are  often  regarded  as  identical  with  tbe  Hudson- 
Biverslates.  As  has,  however,  been  pointed  out  by  the  present  writer, 
tbe  Hadsoti-Biver  group,  as  at  first  proposed  by  Vanazem,  was  by  him 
nude  to  include  not  less  than  three  distiiict  groups  of  argillaceous 
strata,  two  of  which  he  declared  to  be~iu  eastern  Pennsylvania,  at 
least — geographically  distinct,  namely,  the  fossiliferous  Loraine  shales 
<rf  the  central  valleys,  there  lying  conformably  beneath  the  Uneida 
sandstones,  and  the  non -fossiliferous  argillites  of  the  great  Appalachian 
valley,  which,  as  described  above,  are  unconformably  overlaid  by  this 
same  Oneida  sandstone.  The  Loraine  sbales,  according  to  Hunt,  are, 
m  far  as  yet  known,  unrepresented  in  tbe  great  valley,  where,  however, 
besidefl  the  roofing-slates  belonging  to  tbe  Lower  Taconic — tbe  Trans- 
ition Argillite  of  Eaton — there  is  in  many  places  a  great  development 
of  red  sandstone,  conglomerates,  and  argillites,  the  continuation  in 
Pennsylraoia  of  the  First  Graywacke  of  Baton,  which  from  soathem 
New  Tork  is  traced  east  of  the  Hudson,  and  thence  to  Quebec  and 
b^ond.  This  is  the  Cambrian  of  the  Appalachian  ai'ea,  the  Upper  Ta- 
eooic  ofEmmona,  andtbe  Potsdam  and  Qnebec  groups  of  Logan,  which, 
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from  tbe  valley  of  the  Hndsou  to  that  of  the  Saiut  Lawrence,  has  been 
kuown  OB  tbe  Hudaon-Biver  group,  with  the  inclaBion,  however,  iu  parts 
of  its  distribation,  as  io  Feoneylvania,  of  Lower  Taconic  slates,  and 
elsewhere  of  overlying  Loraine  shales. 

'  The  appended  table  representing  the  nomenclature  of  Eat«n,  ds  pro- 
posed by  him  fifty  years  since,  with  the  modem  names  given  to  bis  divis- 
ions, will  serve  to  show  tbe  relations  of  tbe  great  groaps  mentioned  to  tbe 
Bilnrian  rocks  aboveand  tbe  older  crystalline  strata  beneath,  and  may 
be  read  in  connection  with  tbe  classification  of  Eozoic  and  Paleozoic 
rocks  given  in  the  report  for  1882.  Tbe  Potsdam  sandstone  had  not,  in 
the  time  of  Eaton,  been  recognized  as  distinct  th)m  the  Calciferons  sand- 
rocks.  The  student  of  American  geology  familiar  with  its  history  will 
note  that  the  great  etratigraphical  error  of  Mather  and  his  followers 
was  in  denying  the  distinctness  of  the  First  Gray  wacke  of  Eaton,  and 
in  asserting  its  identity  with  the  Second  Gray  wacke,  or,  in  other  words, 
in  denying  tbe  existence  of  a  Gray  wacke  series  beneath  the  horizon  of 
the  Trenton  limestone.  There  are,  in  fact,  two  each  lower  series,  for  tbe 
great  mass  of  sandstones  and  sbalee  which  make  np  tbe  Primal  of  Bog- 
ere,  and,  as  they  occor  in  Vb-ginia,  have  been  described  above  by  Fon- 
tiUne,  occnpy  a  position  below  the  granular  lime-rock  of  Eaton,  and  con- 
stitute a  Taconian  Graywacke,  not  indicated  in  the  table. 


Eaton's  Nomenolatnre  (1 


Later  NMneo. 


^   E 


(CoTQiferoaa  Lime-rook  ■ 
3.J 
(Qeodifeions  Lime-rock . 

3.  HillBtoDe-grlt...  i 


Second 
Graywacke-date.  50Ra"'*<!M. 


Upper  Helderberg.  Dkvomiax. 

Oneida — Hedioa  .  ' 
Utica — Loraine . 


>  Silurian. 


f  Hetalliferoae  Lime-rock 

a-^Bpany  Lime-rock.   Calciferons 
(     Sand-rook 

(Miltetono-gTit....!       p,^^ 
ioraywacke-dato  .^Ohatwacm. 

1.  ArgiUite 

3,  Gran  alar  Lime-rock 

2.  Orannlar  Qnartz-rock 

1.  Oneiaa    and  other  Crystalline 
Hocks 


■Uppbb  Taconic. 

(Qaebeo  Gmop.) 


^Ordoyician. 

!Cambkiak. 
(Uiddls    mad 


Lower  Tacokic, 

lltMolnmltle  Gr«ap.) 


0E01.0GT.  455 

ThedistinotneBsof  tlieTacoDiaDfW)tD  theoreilyingCaiDbriaD,  atone 
time  included  with  it  under  the  name  of  Upper  Tacouic,  being  apparent, 
tliere  is  no  longer  any  reason  for  calling  the  latter  Taconic,  or  uiiiog 
this  name  as  a  synonym  for  Cambrian,  as  is  done  by  Marcoti ;  nor  yet 
in  arfoiog,  ftom  the  Cambrian  fanna  foand  in  the  upper  rocks,  the 
Cunbrian  or  liower  Silurian  age  of  the  Lower  Taconic,  as  is  done  by 
Dana. 

Id  the  last  year's  report  reference  was  made  to  the  recognition  by 
Crosby  of  a  great  series  of  rocks  in  Trinidad,  the  Caribbean  group  of 
Gnppy,  which  are  nnconformably  overlaid  by  fossiliferous  Cambrian 
strata,  and  have  moreover  the  lithologioal  characters  of  the  North 
American  Taconian,  the  Lower  Taconic  of  Emmons,  and  the  Itacolu- 
mitie  gronp  of  Lieber.  Crosby  has  since  noticed  a  great  development  in 
the  mountains  of  eastern  Cuba  of  a  similar  series,  where  they  form  a  belt 
ai  or  eight  miles  wide,  and  are  highly  inclined,  with  an  east  and  west 
strike.  They  include  great  masses  of  white  crystalline  limestone,  often 
micaceons  and  associated  with  hydro-micaceous  and  cbloritic  schists. 
These,  with  the  similar  rocks  of  Trinidad  and  the  Spanish  Main,  he  com- 
pares with  the  Lower  Taconic  rocks  of  western  New  England,  and  des- 
ignates as  Taconian.  They  are,  according  to  him,  entirely  distinct  from 
another  great  series  of  uncrystallioe  limestones  with  sandstones  and 
ftesile  slates,  with  which  they  have  been  confounded,  whicb,  though  tfaey 
baveas  yet  yielded  no  fossils,  are  supposed  to  be  equivalent  to  theMeso- 
loic  and  Teri:iary  strata  of  San  Domingo  and  Jamaica. 

*  GEOLOGY  OP  SPAIN. 

Barrois  has  lately  published  an  important  memoir  on  the  ancient  rocks 
of  Galicia  and  the  Astnrias  in  Spain,  some  of  the  results  of  which  throw 
hght  on  American  geology.  The  primitive  rocks  of  the  Cantabriau 
chain,  granites,  gneisses,  and  crystalline  schists,  are  in  these  provinces 
overlaid  by  a  great  mass  of  strata  including  the  whole  Paleozoic  suc- 
cession from  the  base  of  the  Cambrian  to  the  top  of  the  coal  mea»- 
ores.  In  the  province  of  Toledo  the  base  of  this  series  is  a  Scoli- 
thns  aandstone,  whicb,  according  to  Cortazar,  there  rests  directly  upon 
the  cryatalHoe  schists ;  but  in  the  Asturias  there  are  found  beneatb  a 
similar  sandstone  a  hundred  meters  or  more  of  limestone  and  shales 
containing  an  abundant  Cambrian  fauna,  including  several  species  of 
Paradoxtde»,  with  Conoceplialites,  Arionellns,  and  a  cystidean.  Between 
these  foasiliferous  strata  and  the  crystalline  schists  there  intervenes  in 
the  region  under  notice  a  volume  of  not  less  than  3,000  meters  of  strata 
described  as  argillites  and  quartzites,  with  dolomites  and  limestones, 
sometimes  saccharoidal  and  cipoliu  marbles,  with  beds  of  specular  iron. 
This  great  series  of  unfossiliferons  strata  is  included  with  the  overlying 
&eailiferou8  beds  by  Barrois,  under  the  common  nameof  Cambrian,  which 
he  defines  as  including  the  first  fauna  of  Barrande.  To  these  succeed  , 
immediately,  and  without  a  strutigrupliical  break,  the  Scolithus  beds 


-456  sciEjrriFic  record  for  less. 

that  coiitaiD,  besides,  Bilobites  and  Cruziana,  aod  are  described  (.  >  (den- 
•  tical  ia  character  with  the  Armoricun  saudstooc  of  Brittany.  They  are 
"followed  by  a  great  concordant  series,  in  which  the  forms  bf  Bairandtfs 
second  and  third  faanas  are  abundant.  These  strata,  measnring  in  all 
about  600  meters,  with  the  basal  sandstone,  have  near  the  middle  the 
rooflng-slates  of  Luarca,  which,  like  those  of  Angers  in  France,  con- 
liiin  the  forms  of  the  second  (or  Onlovician)  faunas,  while  higher  in  the 
8<'ries  are  slat*  s  and  limestones  with  the  third  or  true  Silurian  fanna. 
Barrois  applies  the  naue  of  Silnriau  to  the  rocks  of  both  the  second 
and  third  faunas,  and  includes  therein,  though  not  without  hesitation, 
the  Soolithus  sandstone,  which  he  admits  should,  in  accordance  with 
the  views  of  British  geologists,  be  included  with  the  first  faona.  The 
Scolithns  of  these  sandstones  would  seem  to  he  similar  to  that  of  the 
Potsdam  of  the  Adirondack  region  (long  since  shown  to  be  distinct 
A^m  that  of  I  he  Primal  sandstone  of  Rogers),  and  is  described  by  Bar- 
rois as  exhibiting  an  internal  tabe,  and  as  resembling  VerlieiUopora,  to 
which  he  compares  it.  The  Scolithus  found  at  Port  Henry  on  Zjake 
C'hamplain  shows  this  internal  tube. 

The  Americati  geologist  is  here  reminded  of  the  typical  Potsdam 
which  rests  on  the  crystalline  rocks  in  the  Adirondack  region,  while 
near  by,  in  Vermont  and  New  York,  are  found  the  slates  and  lime- 
stones of  a  still  lower  Cambrian  horizon,  the  so-called  Lower  Pots- 
dam, between  which  and  the  ancient  crystalline  rocks  nre  interposed, 
along  the  Appalachians,  several  thousand  feet  of  quartzites,  slates, 
and  limestones,  constituting  the  Taconian,  which  may  well  be  repre- 
sented by  the  3,000  meters  of  strata  found  by  Barrois  in  Oalida  be- 
tween the  primitive  schists  and  the  base  of  the  fossilifrrons  Cambrian- 
The  Devonian,  which  overlies  conformably  the  Silurian  in  this  part 
of  Spain,  has  a  thickness  of  not  less  than  1,000  meters,  and  includes  a 
great  amount  of  limestoneA  and  an  abundant  fauna.  It  is  succeeded  by 
the  carboniferous,  having  at  its  base  a  great  limestone  member,  aud 
above,  2,000  or  3,000  meters  of  coal  measures,  with  more  than  eighty  coal 
seams,  many  of  them  of  value.  The  carboniferous  limestone  is  in  iiart 
dolomitic,  and  is  remarkable  for  its  great  deposits  of  ores  of  zinc,  lead, 
manganese,  cobalt,  and  mercury,  which  are  tonnd  in  veins  and  flssores 
in  these  rocks,  and  according  to  Sullivan  and  O'Reilly  are  p08t-Eocen« 
in  age. 

TBIAS  OF  EASTERN  NORTH  AMERICA. 

Prof.  Qeorge  H.  Cook  has  discussed  the  history  of  the  Mesozoic  areas 
of  eastern  Korth  America,  cousiituting  the  new  red  sandstone,  which 
probably  include  both  Jurassic  and  Triassic  beds,  and  have  already 
been  considered  in  the  report  of  last  year.  Cook  regards  those  from 
South  Carolina  to  Massachusetts,  and  probably  also  those  ol  the  Brit- 
ish provinces,  as  having  been  at  one  time  in  some  way  connected,  and 
supposes  that  a  great  extent  of  these  sediments  thus  defined  waa  after 
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wuds  broken  up  into  liie  present  areas  by  a  number  of  axes  of  eleva- 
tioD,  or  else  by  great  faults. 

Dana  has  since  reviewed  this  sabject  at  some  length  and  takes  a  dif- 
ferent view.  lie  remMrks  that  Cook's  supposed  area,  1 ,000  miles  or  more 
in  length,  of  Mesozoiu  sandstones,  now  covering  regions  that  am  1,000 
feet  or  more  above  sea-level,  mnat  either  have  been  marine  or  lacustrine, 
neither  of  which  conclusions  is  in  accordance  with  what  we  know  of 
the  rocks  in  qacstion.  Those  of  the  Connecticat  valley  are  appar- 
ently of  flavatile.aDd  estuary  origin,  and  the  same  is  probably  true  of 
otber  areas.  The  deposits  of  coarse  and  fine  material,  as  long  since 
pointed  out  by  Edward  Hitchcock,  came  ttom  rocks  bordering  on  the 
existing  areas,  and  show  that  the  basin  conld^not  have  extended  mnch 
beyond  its  present  limits.  The  materials  be&r  evidence,  in  the  distri- 
bation  of  materials  of  varying  coarseness,  of  alternate  swift  and  slow 
currents.  The  coarser  sediments  are  most  common  along  the  borders  of 
the  present  areas,  where,  however,  they  occur  interruptedly. 

In  all  these  respects  their  distribution  corresponds  to  that  of  the 
latter  valley-deposits  of  the  Connecticut  Hiver.  The  elements  of  the 
nodstones  are  the  result  of  mechanical  disintegration  of  the  crystal- 
line rocks  of  the  margin,  including  not  only  qnartz  bnt  nndecayed  feld- 
spar, suggesting,  as  remarked  by  Dana,  a  disiutegration  of  the  adjacent 
ci^stalline  rocks.  He  notes  in  this  connection,  that  "  disintegration 
t^  the  lufiting  of  the  mica  (biotit^)  is  now  making  (to  the  east  of  New 
Haven),  just  such  granitic  sand  as  constitutes  the  coarse  (Triaseic)  sand- 
stone of  East  Haven."  Dana  compares  the  material  of  the  Trias  of  the 
Connecticut  valley  to  the  stratified  drift  of  post-Pliocene  age  in  the  same 
valley,  and  coqceives  these  Mesozoic  sandstones  and  conglomerates  to 
have  accumulated  in  a  great  estaary  in  a  glaciated  region.  The  various 
Triassic  areas  are  parallel  to  old  lines  of  uplift,  which  in  Pennsylvania 
correspond  to  the  sigmoid  form  of  the  ancient  topography.  This  great 
area  was  distinct  from  that  of  the  Connecticnt  valley. 

SEBPENTIDES  AND   RELATED  BOCSS. 

The  question  of  the  geological  age  and  the  origin  of  serpentines 
was  discossed  iu  the  report  for  1882.  The  present  writer  has  since 
published  an  extended  memoir  on  serpentines,  repeating  with  detail 
many  of  the  facts  there  noticed,  and  recalling  the  history  of  the  ser- 
pentioes  as  found  at  various  geological  horizons  in  the  Laurentian, 
the  Huroniau,  the  Montalban,  and  the  Taconian  series,  as  well  as  the 
laterdevelopmentof  it  in  theSiluriau,  in  the  remarkable  bed  of  serpen- 
tioe  formerly  exposed  among  the  dolomitic  strata  of  the  Onondaga  salt- 
groap  at  Syracuse,  N,  Y.  He  has  noticed  the  serpentine  associated 
with  limestone  in  the  laurentian  series  at  New  Bochelle,  'S,  Y.,  where 
it  oocora,  both  mingled  with  limestone,  forming  varieties  of  ophicalcite 
like  those  common  elsewhere  in  the  Laurentian,  and  also  constituting 
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great  be<]dtMl  inasees,  tbe  wliole  interstratified  with  the  gneisses  of  the 
series. 

He  lias  further  described  tbe  remarkable  locality  of  serpentiaeon 
Stateo  Islaod.  This,  which  forms  a  bold  ridge  of  some  miles  iq  length, 
TTflB  formerly  described  as  emptive,  aod  correlated  with  the  iDtmsive 
diabase  belt  of  the  Mesozoic,  which  estends  parallel  with  it,  a  little  to 
the  west-,  on  tbe  same  island.  While  tbe  Triaasic  sandstoDe  lies  along  tbe 
western  base  of  the  serpentine  ridge,  its  southern  and  eastern  bases  are 
covered  by  nearly  horizontal  Cretaceous  beds.  Britton,  who  redescribed 
and  mapped  this  region  in  1880,  regarded  it  as  a  protruding  mass,  belong- 
ing to  the  Eozoic  rocks  below,  a  view  confirmed  by  the  present  writer, 
according  to  whom  its  prtftnineut  position  is  due  to  the  fact  that  it  was 
left  exposed  by  the  suba^rial  decay  of  tbe  inclosing  gneiss  rocks — which 
became  koolinized,  wbile  the  serpentine,  though  softer,  resists  to  a 
greater  extent  chemical  change — and  was  fiul>8eqaent1y  surrounded  by 
Mesozoic  strata,  from  the  midst  of  which  it  now  rises. 

The  similar  occurrences  of  serpentine  in  New  York  City,  at  Hobokeo, 
and  again  in  Chester  County,  Pennsylvania,  are  also  redescribed  by  the 
writer.  The  latter  appear  as  protruding  masses  among  gneisses  and 
mica-schists  referred  to  the  younger  or  Montalbau  series  j  but  it  remains 
uncertain  whether  their  stratigraphical  place  is  in  these  or  in  the  older 
Laurentian  gneisses,  which  underlie  them  directly  in  these  regions.  The 
Laurentian  of  the  high  lands  on  Manhattan  Island  appears'  to  be 
overlaid  fn  parts  by  areas  of  younger  gneisses  and  mica-schists,  the 
remaining  {lortions  of  a  mantle  of  Mootalban ;  a  circumstance  which 
makes  it  doubtful  whether  tbe  serpentine  masses  are  to  be  referretl  to 
the  one  or  to  the  other  series,  though  they  are  regarded  as  probably 
Laurentian. 

The  writer  has  also  described  in  detail  the  mass  of  serpentine  and 
enphotide  which  rises  from  the  Tertiary  rocks  at  Monteferrato,  in  Tus- 
cany, and  shows  that  it  is  not  intmsive,  but  a  protruding  portion  of  the 
underlying  Eozoic  series,  identical  with  the  ■  greenstone  gronp  of  the 
Alps, and  probably  Huroninn.  He  maintains  tbeaqnconsoriginof  seT- 
pentine,  and  its  formation  from  sea-water  through  the  intervention  of 
solutious  of  silicate  of  lime  or  soda  from  subterranean  sources.  Tbe 
relationsof  the  8eri>entiu6  to  tbe  limestones,  with  which  they  are  often 
associated,  are  compared  to  those  of  bedded  or  concretionary  flint  or 
chert.  While  many  geologists  have  concluded,  from  the  results  of  micro- 
scopic study  and  the  frequent  association  of  olivine  and  eostatite  with 
serpentine,  that  the  latter  has  been  formed  by  the  hydration  of  the  two 
silicates  before  named,  several  recent  Italian  observers,  among  tliera 
Issel,  Mazznoli,  aud  Capacci,  suppose  the  material  of  serpentine  to  have 
been  ejected  in  a  bydrated  form  from  tbe  earth's  int4'riur  into  the  sea, 
as  un  aqueous  magma,  which  consolidated  into  serpentine,  and  by  de- 
hydration gave  rise  to  tbe  olivine  and  enstatite  often  found  with  it. 
This  hydroplutonic  hypothesis,  coiilessedly  gratuitous,  is  a  conoessioD 
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to  tbe  evideoce  in  favor  of  the  apparently  aqueous  depoditiou  of  ser- 
pentine rocks. 

Id  tbis  coDueotion  sbould  be  mentioned  the  recent  coaclusiona  with 
regud  to  tbe  great  deposits  of  oliviDe  rock,  once  described  as  of  igneoos 
and  emptive  origin,  bat,  from  recent  observations  in  many  parts  of  tbe 
globe,  now  coming  to  be  regarded  as  a  atratifieil  indigenous  rock.  Tbe 
recent  stodiea  of  TSmebobm,  BrSgger,  and  others  of  tbe  oUvine  rocks  of 
Norway  anite  in  showing  it  to  be  one  of  the  stratified  rocks  of  that  re- 
gion, where  it  is  intercalated  with  other  crystalline  schists.  A  simitar 
conclosion  was  aononnced  by  tbe  present  writer,  in  1879,  with  regard 
to  the  bedded  olivine  rocks  of  North  Carolina;  while  tbe  lecent  stndies  in 
Greece,  by  Diller,  show  that  tbe  olivine  rock  of  Monnt  Ida,  in  tbe  Troad^ 
passes  into  ollvine-bearing  talcose  schists,  and  is  associated  with  crys- 
talline limestones  and  with  other  crystalline  schists.  Julieu  has  recently 
(liscoHsed  the  olivine  rocks  of  North  Carolina,  of  which  he  recognizes  tbe 
sedimentary  character  and  their  interstratiflcation  with  bomblendic,  tal- 
cose, and  chalcedonic  rocks,  wbicb  be  supposes  to  resnlt  from  the  alter- 
ation of  tbe  olivine;  bat  be  seeks  for  the  origin  of  all  this  in  beds  of 
oUvine  sand,  for  wbicb  he  imagioes  au  igneous  source.  Tarieties  of 
olivine  are  known  to  be  formed  by  igneous  ftieion,  but  its  mode  of  oo- 
carrence  in  these  and  other  crystalline  schists,  and  in  crystalline  lime- 
stones, ifi  incompatible  with  sucb  an  origin,  and  only  explicable  on  the 
theory  of  its  aqueous  origin. 

This  question  assumes  a  curious  geological  importance  in  connection 
with  the  hypothesis  of  the  permanency  of  oceanic  basins.  The  little 
reefs  which  mske  up  the  islands  of  St.  Paul  are  situated  nearly  under 
the  eqiiator,  in  tbe  mid-Atlantic,  longitude  29°  2'  west,  and  rise  ab- 
roptly  &om  400  or  600  fathoms  of  water,  which  are  found  within  one 
and  two  miles  of  them.  Tbe  rocks  of  which  they  consist  have  just 
been  examined  by  B£nard  and  found  to  ponsist  of  a  common  variety  of 
oUvine  rock,  containing,  besides  this  mineral,  portions  of  actinolite,  and 
a  variety  of  pyroxene,  with  grains  of  ohromite  or  picotite;  the  whole  ar- 
rangement of  these  elements  resembling  greatly  the  so-called  gneissic 
stmctore  which  characterizes  certain  crystalline  schists.  In  a  word, 
the  rock  of  St.  Panl's  has  the  characters  of  an  Eozoic  crystalline 
acbist  rather  than  those  of  an  emptive  rock.  It  has  been  suggested 
that  these  little  islands  are  tbe  remaiuing  summit  of  a  submerged  con- 
tinental area,  a  vanished  Atlantis,  tbe  mountain  peaks  of  which  were 
of  crystalline  schists,  a  view  to  which  R^nard  inclines,  and  which  oo-iu- 
ddes  with  the  conclusions  now  deduced  fh>m  the  study  of  similar  rocks  in- 
\orway,  in  Greece,  and  in  North  America.  The  significance  of  the  dis- 
covery in  mid-ocean  of  stratiform  crystalline  rocks  like  those  of  our 
continental  areas  is  obvious. 

BUACIOVB  DEPOSITS. 

Sorby's  microscopical  observations  in  1880  showed  that  in  many  sand^' 
stones  there  has  been  a  deposit  of  silica  in  the  form  of  quartz  npon  the- 
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detrital  grains  of  this  mineral  comiMisiDg  the  rock,  Id  such  a  maonei 
that  there  is  perfect  optical  and  crystalline  continnity  between  these 
and  the  deposited  layer,  each  thiguient  serving  as  a  nucleus  and  having 
been  changed  into  a  definite  crystal.  This  process,  by  infiltration,  has 
served  to  consolidate  the  grains  in  many  cases  into  a  hard  quartzite. 
The  careful  microscopic  studies  of  Irving  have  furnished  many  illustra- 
tions of  this  process  in  the  Potsdam  and  Saint  Peter's  sandstones  in  Wis- 
consin. The  crystalline  nature  of  many  sandstones  was  long  ago  pointed 
out  by  l^lie  de  Beaumont,  and  later  by  Danbr^e.  Brainanl,  of  Ohio,  in 
1860,  called  attention  to  the  crystalline  character  of  certain  sandstones 
in  that  State,  which  he  then  conceived  to  be  due  to  chemical  deposition 
from  water.  Young's  later  observations  are  to  the  same  effect,  and 
ehow  that  the  deposited  quartz  is  oriented  with  the  inclosed  grain. 
Irving  notices  that  the  tendency  of  silica  to  deposit  itself  upon  a  crys- 
talline nnclens  has  been  exei-ted  on  the  surface  of  weathered  sand- 
stones, forming  thereon  a  vitreous  crust.  A  deposition  of  dissolved 
silica  is  also  oonspicnoas  in  the  Potsdam  sandstone  of  Lake  Cham- 
plain,  as  described  by  the  writer,  where  certain  beds  are  changed  into 
hard  quartzite  and  others  are  made  up  of  grains  agglutinated  by  a 
chalcedonic  cement.  From  similarfacts  Hall  long  since  concluded  that 
the  beds  of  Pot«dain  sandstone  in  Iowa  bad  been  in  great  part  depos- 
ited from  aqueous  solution.  It  is  probably  in  the  absence  of  nuclei 
which  determine  the  crystallization  of  dissolved  silica  that  this  sub- 
stance often  separates  in  a  bydrated  uncrystalline  form  as  hyalite, 
opal,  or  silicions  sinter. 

TH£  ORIGIN  OP  IRON  ORES. 

The  great  deposits  of  magnetite  and  specular  iron  are  generally  hdd 
to  be  of  aqneons  origin,  though  some  have  maintained  them  to  b%  erup- 
tive. It  is  known  that  magnetite  crystallizes  out  during  the  slow  cool- 
ing from  fusion  of  basic  fen;iferon8  silicates,  and  is  common  in  many 
eruptive  rocks.  Julian  has  suggested  that  the  separation  of  magnetite 
from  these,  and  its  concentration  by  the  action  of  water,  as  seen  in  the 
washing  of  sands  on  a  beach,  may  have  given  rise  to  the  beds  of  mag- 
netic iron  ore  found  iu  crystalline  stratified  rocks.  This  view  has  been 
criticised  by  Kewberry,  who  maintains  the  accepted  theory,  that  tbey 
have  been  deposited  Horn  solutiou.  He  pointS'Out  that  tiiese  beds  are 
often  of  great  thickness,  and  are  frequently  directly  inclosed  iu  crystal- 
line Umestoues,  or  in  highly  argillaceous  schists,  both  of  which  rocks  in- 
dicate a  very  different  mode  of  deposition  to  that  required  for  iron  sands, 
which,  as  concentrated  on  oar  sea-shores,  are  also  accompanied  by 
layers  of  quartz  sand. 

PALEOZOIC  R00K8  OF  NEVADA. 

Arnold  Hague,  in  a  preliminary  report  of  the  (Geological  Survey  o)f 
the  United  States,  has  given  us  the  results  of  a  detailed  study  of  tba 
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geology  of  the  Eareka  district  in  S^evada,  mth  tbe  help  of  Watcoct  iu 
paleontology  and  Iddings  in  litbolggy.  This  district  was  Belected  both 
as  a  typical  region  for  the  stady  of  the  geology  of  the  Great  Basin,  and 
also  as  one  of  economic  importance  from  its  mines  of  preciona  metals. 
Prom  tbe  great  plateau,  here  about  6,000  feet  above  sea-level,  tbe  Eu- 
reka Hoantains  rise  from  2,500  to  4.000  feet,  and  form  an  almost  de- 
tached mase  of  Paleozoic  strata,  with  eruptive  rocks  of  Paleozoic  and 
more  recent  dates.  The  Paleozoic  sediments  of  tbe  region  have  been 
broken  np  by  an  intricate  system  of  faults,  with  flexures,  into  several 
great  masses  or  blocks,  from  a  comparative  study  of  which  it  has  been 
possible  to  reconstruct  tbe  geological  succession,  and  with  tbe  aid  of 
paleontology  to  give  a  more  complete  view  than  has  yet  been  obtained 
of  the  Paleozoic  series  of  the  Great  Basin.  Tbe  stratigraphical  col- 
Dinn,  from  the  lowest  exposed  beds  of  the  Cambrian  to  the  summit  of 
the  coal  measures,  has  a  thickness  of  not  less  than  30,000  feet,  of  wbich 
over  11,000  feet  are  limestones  or  dolomites,  and  5,000  feet  quartzite, 
and  presents  but  a  single  break,  which,  marked  by  nnconformity,  ap- 
pear in  tbe  midst  of  the  second  fauna.  Tbe  name  of  Silurian  is 
given  by  tbe  aotbor  to  tbe  rocks  holding  the  second  and  third  faunas 
of  Barrande,  that  of  Cambrian  being  reserved  for  the  flrst,  bnt  in 
the  great  conformable  sequence  here  displayed  tbe  transitions  between 
these  three  faunas  are  marked  by  such  gradations  that  tbe  dividing 
bnes  adopted  for  these  divisions  are  confessedly  arbitrary. 

Of  the  7,700  feet  assigned  to  tbe  Cambrian,  tbe  lowest  member,  tbe 
base  of  which  is  not  displayed,  is  the  Prospect  Hill  qnartzite,  1,50 )  feet 
in  thickness,  to  which  succeeds  tbe  great  mass  of  more  or  less  magnesiaa 
limestone  of  3,000  feet,  known  by  the  same  local  name.  Between  these 
two  occur  the  first  fossiliferoas  beds,  known  as  the  OleneUut  shales, 
which  have  aflbrded  a  fauna  closely  related  to  that  of  the  slates  of 
Geoigia,  in  Vermont,  a  portion  of  tbe  old  Hudson-River  group,  subse- 
quently called  Lower  Potsdam  by  Billings.  In  the  great  mass  of  tbe 
Prospect  Mountain  limestone  and  its  overlying  Secret  GaSon  shales,  with 
more  or  less  limestone  (2,000  feet),  followed  by  the  Hamburg  limestone 
(1,200  feet),  and  the  Hamburg  shales  with  chert  nodules  and  layers  (500 
feet],  which  is  regarded  as  the  summit  of  the  Cambrian,  we  have  at  va- 
noas  horizons  an  abundant  fanna,  wbich  is  closely  related  to  that  of 
the  Potsdam  of  tbe  Upper  Mississippi.  We  have  thus  in  conformable 
succession  in  this  region  the  divisions  hitherto  called  Lower  and  Upper 
Potsdam,  the  two  ranging  through  more  than  6,000  feet  of  strata.  To 
the  Hamburg  shales  sncceed  tbe  Pogouip  groap,  consisting  of  2,700  feet 
of  limestones,  with  some  argillaceous  aud  arenaceous  beds,  overlaid 
by  tbe  Eureka  quartzife,  compact,  vitreous,  and  500  feet  thick,  without 
fossils. 

The  forms  of  the  first  fauna  pass  upwards  from  tbe  Hamburg  shales 
s(»nfl  distance  into  the  Pogouip  group,  wbich  higher  up  contains  au 
abundant  fknna,  compared  with  that  of  tbe  Chazy,  with  some  forms 
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cltaracteristic  of  the  Trenton.  It  is  worthy  of  note  that  in  this  groap 
but  a  single  uudetermined  graptolite  is  as  yet  known.  At  the  top  of  the 
Eureka  qnartzit«  is  a  marked  stratigraphical  break,  above  which  occurs 
the  Lone  Mountain  limestone  1,800  feM  thick,  containing  Trenton  fossils 
in  itB  lower  part,  and  corals,  apparently  of  Niagara  age,  toward  the  top. 
Although  this  mass  is  assumed  as  the  summit  of  th«  Silurian,  it  is  said  to 
graduate  imperceptibly  upward  into  the  great  Nevada  limestone,  which, 
with  its  interbedded  shales  and  quartzitos,  has  a  thickness  of  6,000  feet 
and  is  characterized  throughout  by  a  Devonian  fauna,  including  rep- 
resentatives of  Upper  Helderberg,  Hamilton,  and  Chemung.  The  2,000 
feet  of  the  White  Pine  shales,  above  the  Nevada  limestone,  oontaining 
some  remains  of  land-plants,  include  an  invertebrate  fanna  indicating  a 
passage  to  the  Garboniferons.  This  has  as  its  lowest  member  the  Dia- 
mond Peak  quartzite,  shaly  at  the  base,  but  for  the  most  part  bard  and 
vitreous,  again  becoming  slaty  near  the  summit,  and  including,  about 
6fl0  feet  from  tbebase,  a  thin  band  of  fossiliferons  limestone.  Above  this 
comes  the  Lower  Carboniferous  limestone  (3,800  feet),  separated  by  the 
Weber  eon  glomerate  (2,000  feet)  fh>m  the  Upper  Carboniferous,  the  sum- 
mit of  the  Paleozoiccolnmn.  Both  of  these  limestones  itfe  highly  fossilifer- 
ons. The  Silurian  and  Devonian  strata  of  the  Lone  Mountain  aud  Ne- 
vada limestones  are  seen  in  places  in  the  district  to  rest  unconformably 
upon  the  Eureka  quartzite,  while  elsewhere  these  Carboniferous  lime- 
stones repose  directly  upon  the  Pogouip  limestones,  the  whole  interme- 
diate series  of  10,000  feet  being  absent. 

The  ancient  crystalline  rocks  of  this  district  are  very  few.  A  single 
small  outcrop  of  granitic  rook  appears,  and  porphyroid  granites  aod 
quartziferons  porphyries  are  described  as  breaking  through  and  locally 
altering  the  Pogouip  limestone..  The  later  eruptive  rocks.  Tertiary  and 
post-Tertiary  in  age,  are  described  as  homblende-andesite,  angit«-an- 
desite,  dacit«,  or  qnartziferous  homblende-andesite,  and  rbyolite  or 
quartziferous  trachyte,  together  with  basalt.  The  dacite  followed  the 
hornblende-andesite,  and  the  rhyolite  the  dacite,  all  of  which  in  torn 
are  cut  by  the  basalts.  The  rocks  described  as  basalt  vary  greatly  in 
composition  from  the  ordinary  type  of  about  60  per  cent,  to  over  60 
per  cent,  of  silica.  These  more  silicions  basalts  are  descirbed  as  desti- 
tute of  olivine. 

These  igneous  rocks  do  not  appear  to  have  come  from  central  volcauie 
vents,  bat  havebeeneruptedalonggreatmeridionaIlinesoffkulting,and 
are  often  found  bordering  the  uplifted  blocks  of  Paleozoic  sediments. 
The  chief  localities  of  these  rocks  are  along  the  east  and  west  sides  of 
a  great  depressed  block  of  Carboniferous  strata,  which  is  nearly  sur- 
rounded by  ontflows  of  Tertiary  la\'as.  Among  these  are  noticed  great 
numbers  of  local  extrnsions  which  are  wholly  independent  at,  the  sur- 
face, from  neighboring  masses.  The  whole  condition  of  things  suggests 
forcibly  that  these  great  accumulations  of  Paleozoic  strata  are  or  were 
immediately  underlaid  by  a  floor  of  orystaUiue  locka  io  a  8tat«  of  plas- 
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G.  F.  Becker  has  given,  in  the  reports  of  the  Unitect  States  Geological 
Surrey,  a  prehminary  accoaut  of  a  more  extended  stndy  of  the  geology  of 
(lie  Washoe  district  and  the  Cometock  lode,  while  for  a  detailed  account 
of  the  lithology  of  the  region  we  most  await  the  final  report.  It  is  well 
tnowDthatthisimmenseqnartz  lode,  which  has  yielded  over  t3 15,000,000 
«f  bollion  in  the  last  twenty-five  years,  is  in  great  part  included  in  erupted 
rocks  of  Tertiary  age.  The  study  of  these,  and  of  their  changes  under 
the  iDflnence  of  the  heated  waters,  which  have  douhtless  brought  in  the 
materials  of  the  lode,  is  full  of  interest,  and  shows  the  frequent  (troduo- 
tioD  of  epidote  and  of  chlorite  by  the  transformation  of  the  original 
mineral  species.  The  hypothesis  which  has  been  advanced,  that  the 
liigh  temperature  of  the  mine-waters  and  their  inclosing  rocks  is  due  to 
the  chemical  changes  in  these,  connected  with  kaolinization  of  the  feld- 
spars,  is  discussed  imd  rejected.  The  feldspars  are  not  kaolinized,  nor 
do  the  waters  contain  the  large  amount  of  dissolved  sihca  and  alkalies 
which  would  be  derived  from  soch  a  process.  Furthermore,  there  is  no 
reason  for  believing  that  such  a  traosfonnation  of  the  feldspars  wonld 
geoeiate  heat  Analogy  would  suggest  that  beat  should  be  rendered 
latent  in  sncfa  a  process.  It  is  suggested  that  the  source  of  the  abun- 
dant water  of  the  mine  is  to  be  found  in  the  precipitation  on  the  high 
crests  of  the  Sierras,  to  the  west,  and  that  it  reaches  the  lode  through 
deep-seated  channels,  in  which  it  becomes  heated.  The  mine-waters  are 
idiarged  mtb  carbonic  acid,  and  that  encountered  at  a  depth  of  3,000 
feet,  having  a  temperature  of  1 70°  F.,  was  found  to  be  charged  with  hy- 
drogeu-salphide.  Such  waters  have  probably  been  the  efficient  agents 
in  filling  the  lode  with  quartz  and  precious  metals.  The  well-known 
Steamboat  Springs,  at  a  lower  level,  a  few  miles  distant,  still  discharge 
waters  at  a  boihng  heat,  along  a  fissure  parallel  to  the  great  lode,  and 
near  to  the  contact  of  ancient  massive  rocks  and  andesitea  The  waters 
of  these  springs,  impregnated  with  hydrogen  8ulphide,8till  deposit  silica 
and  dnoabar  on  the  walls  of  the  fissures,  all  of  which  facts  are  recalled 
by  Becker  in  this  connection.  It  may  here  be  mentioned  that  evidence 
collected  by  the  present  writer  at  the  locality  shows  that  the  discharge 
of  water  and  vapor  at  the  Steamboat  Springs  has  diminished  consider- 
ably since  the  opening  of  the  deep  levels  of  the  Gomstock  lode. 

The  theory  that  the  filling  of  mineral  veins,  in  many  cases  at  least, 
eomes  &om  lateral  secretion,  is  considered  by  Becker,  and  it  is  shown 
that  the  unchanged  diabase  of  the  Gomstock  lode  contains,  chiefly  in 
the  angite,  a  noteworthy  amonnt  of  both  gold  and  silver;  and,  moreover, 
that  the  diabase  which  has  bceu  modified  by  water  has  lost  one-half  of 
this  amount.  It  is  also  shown  that  the  total  exposure  of  diabase  is  suffi- 
-cient  to  account  for  far  more  bullion  than  has  been  extracted  from  the 
mines.  It  is  in  connection  with  this  rock  that  the  richest  ore-bodies  have 
beta  fonnd,  while  those  in  contact  with  the  ancient  diorite  are  compara- 
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lively  barrea ;  bU  of  which  focts  woald  seem  to  favor  the  hypothesia 
that  the  sapply  of  the  precious  metals  in  the  lode  haa  been  disaolved 
from  the  diabase.  The  present  writer,  tweoty-flve  years  since,  called  at- 
tention to  the  dissemination  of  small  quantitiee  of  ores  of  copper  and 
of  nickel  in  the  greenstones  of  tlie  Horonian  series,  and  also  to  the  foot 
that,  while  the  qnartz  lodes  carrying  copper  (and  sometimes  nickel  ores) 
pass  from  the  greenstones  into  the  adjacent  qnartzites,  they  become  bar- 
ren;  a  &ct  which  was  regarded  as  evidence  that  these  veins  were  filled 
by  lateral  secretion. 
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By  Gommatider  F.  Itf.  Gbbkn,  U.  S.  N. 


Wbile  the  area  of  nuexplored  resions  of  the  earth's  enrfbce  does  not 
seem  to  have  been  materially  decreased  during  1883,  a  large  amoaiit  of 
bDDvledge  bas  been  derived  from  tlie  labors  of  travelers,  explorers, 
and  surveyors  dariog  that  time. 

Among  the  problems  affecting  geography  iu  general  the  one  tt}  wliicU 
lite  moat  attention  has  been  drawn  dnritig  the  last  year  is  tliat  of  a 
common  prime  meridian  or  the  selection  of  a  jwiot  f>om  wbicli  all  uatiooR 
shall  agree  to  reckon  longitnde.  Strange  as  it  may  appear,  sentimental 
coDsideratioDS  seem  to  have  had  a  large  share  in  forming  the  opinions 
eipressnl  on  this  subject,  and  no  plan  appears  to  biive  met  n-itb  such 
general  approval  as  that  of  drawing  the  prime  meridian  through  some 
point  in  tbo  ocean  away  from  the  capital  of  any  conntry,  so  tbat  no 
DatioDal  snsceptibilities  need  be  offended.  It  would  seem  tbat  a  very 
fev  words  shoald  serve  to  dispel  ancli  an  idea.  As  longitudes  are  now 
measured,  the  starting  point  must  be  either  a  portable  or  permanent 
observatorj',  connected  with  a  telegraphic  system  of  cables  and  shore 
lines,  in  order  tbat  the  local  times  of  various  places  may  be  telograpli- 
irally  compared.  These  conditions  would  be  impossible  with  <t  prime 
meridian  in  the  middle  of  the  Pacific  or  tbo  Atlantic  Ocean,  while  tbey 
are  completely  fnlflUed  at  Oreenwich,  .where  by  the  tacit  or  expressed 
con-seut  of  nearly  all  nations  the  prime  meridian  is  now  placed. 

At*  the  seventh  general  conference  of  the  International  Geodetic 
Asaoeiation,  held  at  Bome,  October  23, 1883,  it  was  formally  resolved  to 
liropoee  to  the  Governments  interested  to  select  for  the  initial  meridian 
ibat  of  Greenwich,  defined  by  a  {wiot  midway  between  the  two  pillars 
<rf'  the  transit  circle  of  the  Boyal  Observatory. 

An  international  convention,  called  at  the  instance  of  the  United 
States  Government,  will  meet  at  Washington  in  the  autumn  of  18S4  to 
endeavor  to  agree  upon  this  or  some  other  prime  meridian. 

Pendolum  observations  of  the  force  of  gravity  as  a  factor  in  the  in- 
vestigations of  the  figare  of  the  earth  have  been  continued  by  officers 
of  the  United  States  Coast  Survey.  In  the  United  States  the  princi- 
pal stations  at  which  pendulums  have  been  oscillated  are  Albany,  Ho- 
bokeo,  Baltimore,  Washington,  Saint  Augustine,  and  San  Fraucisco, 
Tlie  three  invariable  pendulums  previonsly  swung  at  Greenwich,  Kew, 
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Lotxlon,  and  Wasbington  bavins  been  left  in  charge  of  the  Coast  Sur- 
vey, advantage  was  taken  of  the  presence  of  observers  skilled  in  pen- 
dalnm  work  with  the  expeditions  for  the  observation  of  the  transit  of 
Venns  and  of  the  total  solar  eclipse  of  May  6,  1883,  to  obtain  resnlts 
for  Gravity  at  widely  separated  stations.  Observations  were  accord- 
ingly made  at  Anckland,  New  Zealand ;  Sydney,  New  South  Wales ; 
Singapore,  Tokio,  Caroline  Island,  Hoooluln,  (at  a  station  in  Mani  occu- 
pied by  De  Freycinet  in  1S19,)  and  at  San  Francisco. 

As  indicating  the  widely  spread  interest  in  geographical  stady,  ref- 
erence may  be  made  td  a  list  of  geographical  societies  and  geographical 
magazines  recently  published  in  the  ninth  rolnme  of  the  Geographi- 
Bcber  Jahrbaoh,  the  former  numbering  seventy-nine  and  the  latter  cue 
hundred  and  nineteen.  * 

HYDROQBAPHT. 

The  only  original  survey  of  foreign  coasts  prosecuted  nnder  the  di- 
rection'of  the  United  States  Hydrographic  OflBce  during  the  year  has 
been  the  continnation  of  the  survey  of  the  Pacific  coast  of  Central 
America  by  the  ofBcers  of  tbe  United  States  steamer  Banger. 

Lieut.  Commander  Z.  L.  Tanner,  in  tbe  United  States  Fish  Com- 
mission steamer  Albatross,  has  performed  a  most  valuable  work  in  run- 
ning lines  of  soandiugs  during  the  last  winter  in  tbe  Atlantic  Ocean 
and  Caribbean  Sea,  and  disproving  the  existence  of  alleged  shoals  and 
dangers  which  have  for  years  disfigured  the  charts.  The  details  of  the 
work  will  properly  be  included  in  the  sammary  for  1884. 

The  United  States  Coast  Survey  have  continued  the  deep-sea  explo- 
rations which  have  been  prosecuted  for  several  years  past  in  the  west- 
ern part  of  the  North  Atlantic  Ocean.  During  the  winter  of  1882-'83  a 
By8t«matic  examination  of  the  ocean  bed  between  Bermuda  and  tbe 
Bahamas  wns  made,  extending  to  the  eastward  aa  far  as  St.  Thomas. 
Numerous  deep-sea  soandings  and  dredgings  were  made,  with  observa- 
tions of  surface,  serial,  and  bottom  temperature.  One  most  noteworthy 
resnlt  of  this  cruise,  which  was  performed  by  the  steamer  Blake,  com- 
manded by  Lient.  Commander  W.  H.  Brownson,  U.  S.  N.,  was  the 
finding  of  the  great  depth  of  4,561  fathoms,  or  5.2  statute  miles,  nearly, 
about  75  miles  to  the  northward  of  Porto  Bico.  The  bottom  temperature 
was  found  to  be  36^  F.,  and  tbe  s|>ecimen-CHp  brought  up  brown  ooze. 
This  is  believed  to  bo  the  greatest  depth  from  which  bottom  has  been 
brought  up.  The  sounding  was  made  with  one  of  Commander  Sigsbee's 
piano- wire  sounding  machines. 

The  British  Admiralty  have  employed  nine  vessels,  with  fifty-seven 
officers  and  four  hundred  and  sixty-eigbt  men,  in  surveying  the  shores 
of  the  United  Kingdom,  the  China  Sea,  Korea,  Borneo,  islands  in  the 
Western  Pacific  Ocean,  Australia,  Newfoundland,  tbe  Bahama  lalande, 
tbe  ]{io  de  In  Plata,  and  the  Straits  of  Magellan.  A  careful  examina- 
tion of  the  Straits  of  Sunda  was  also  made  to  ascertain  and  lay  down 
the  changes  caused  by  the  Erakatoa  voloanlo  eruption. 
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Id  Jnoe  an  exiwditioo,  organized  by  the  Frencli  miDistry  of  marine 
and  DDder  the  saperintendence  of  A.  Milne-Edwards,  sailed  from  Eoche- 
fort  on  the  French  ^remment  steamer  Talisman  for  the  exploration  of 
that  portion  of  the  Atlantic  Ocean  off  the  western  coast  of  Africa  in  the 
ricinitj*  of  the  Cape  de  Verde,  Canary,  and  Azores  islands  and  the 
Sargasso  Sea. 

Very  Damerons  soundings  and  dredgings  were  made,  the  latter  result- 
ing in  the  finding  of  very  many  new  and  interesting  species.  The  greatest 
depth  found  seems  to  have  bccon  3,427  fathoms,  between  the  Cape  de 
Yenle  islands  and  the  Azores,  abont  the  2Sth  parallel  of  latitude.  As 
the  depths  foand  indicate  a  contour  of  the  ocean  bottom  Inrgely  differ- 
ing from  that  shown  in  a  recent  Gennan  bathymetricnl  chart,  it  is 
evident  that  the  locality  needs  f\irt1ier  esaminatioa.  The  bed  of  the 
Barptaatf  Sea  was  fonod  to  consist  of  a  thick  layer  of  fine  volcanic  mod, 
with  fragments  of  pamice  and  rock.  A  vast  volcanic  chain  appears  to 
sttetcb  parallel  with  the  African  shore,  the  Cape  de  Verde  islands, 
the  Canary  group,  Afadelra,  and  the  Azores  being  the  only  parts  of  it 
not  snbmerged.  About  the  1st  of  September  the  Talisman  retnrned  to 
Bochefort. 

The  physical  snrvey  of  the  Mediterranean  Sea  nnder  the  direction  of 
the  Italian  Government,  has  been  continued  by  Captain  Magnaghi,  of 
(be  Italian  navy,  in  the  Oovemmeat  steamer  Washington.  This  ander- 
taking  haa  now  been  in  progress  for  three  years,  nnder  the  patronage 
irf  the  Accademia  dei  Lincei. 

The  official  report  of  the  Norwegian  expedition  for  the  exploration  of 
the  North  Atlantic,  in  1876-'77-'78,  has  been  published.  Volumes  it  and 
T  contain  a  historical  acconnt  of  the  expedition,  with  the  geographical, 
ashonomical,  magnetic,  and  natural  history  observations.  The  genera) 
objects  of  the  exx>editiou  were  the  determination  of  the  contour  of  the 
bottmn  by  sonnding,  the  Investigation  of  the  rate  and  direction  of  cur- 
raitd,  and  of  the  physical  condition  and  chemical  constitneots  of  sea- 
voter,  as  'well  as  zoological,  botanical,  meteorological,  and  magnetic 
work.  The  region  examined  lies,  generally  speaking,  between  the  west 
coast  of  2forway  and  a  line  drawn  from  Icelaitd  to  Spitzbergen.  The 
greatest  sea  depth  fonnd  was  rather  more  than  2,000  fathoms,  between 
Jan  Mayen  and  Spitzbergen.  Aside  from  the  deep-sea  work,  the  most 
intMestin^  geographical  results  of  this  excellently  managed  expedition 
■re  derived  from  Dr.  Mohn's  examination  of  the  island  of  Jan  Mayen, 
as  extinct  volcano  6,400  feet  high,  and  fbim  his  remarks  on  Bear  Island 
and  Spitsbei^n.  The  volumes  of  this  report  are  most  liberally  cir- 
eolated  by  the  Norwegian  Government. 

The  preliminary  report  of  the  Superintendent  of  the  United  States 
Coast  Sarvey  states  that  the  work  of  connecting  points  in  the  various 
States  of  the  Union  by  triangnlation  has  been  carried  on  in  Maine,  New 
Hampshire,  Vermont,  New  York,  New  Jersey,  Pennsylvania,  Delaware, 
Virginia,  Maryland,  District  of  Columbia,  West  Virginia,  Obio,,Ken- 
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tncky,  Tennessee,  Indiana,  IIlinoi8,'Wi8COnain,  Nebraska,  ArkaDaaa^His- 
sniiri,  Colorado,  antl  Nerada.  A  special  work  of  triangalatioD  waa  done 
in  connecting  tlie  snrvcy  of  tbe  Atlantic  coast  witb  that  of  tbe  great 
Lakes.  In  addition  the  work  of  tbe  Coast  Survey  proper  has  been 
indnstrioosly  carried  on  by  sorveya  for  mapping  the  exact  coast  line 
aod  determiniDg  tbe  depth  of  water  in  the  varions  sounds,  bayp,  and 
harbors.  The  line  of  transcontinental  levels  has  been  pushed  from 
Mitchell,  Ind.,  to  Kansas  City,  Ho.  Very  many  astronomical  deter- 
minations of  latitnde  and  longitade  have  also  been  completed,  and 
tidal  observations  have  been  carried  on  in  nnmerons  places  along  the 
coast.  For  the  details  of  the  invalnable  labors  of  this  admirably  cod- 
dncted  branch  of  the  public  aervice,  reference  should  be  made  to  the 
annual  detailed  report. 

The  work  of  the  Northern  TrauscoDtinental  Survey,  under  the  direc* 
tion  of  Prof.  R,  Pumpelty,  has  nnfortnnately  been  snspended,  owing  to 
the  necessity  of  a  retrenchment  of  expenses  by  tbe  Northern  Pacific 
Railroad  Company.  Daring  the  year  183-1  an  approximate  topograph- 
ical survey  was  made  of  die  oonntry,  roughly  corresponding  to  the  ter- 
ritory lying  between  the  46tb  and  48th  parallels  of  latitude,  and  tho 
llOtfa  and  112th  meridians,  and  also  of  the  Flatheati  Banin  in  Western 
Montana,  as  well  as  the  country  lying  between  the  Snake  River  and  the 
southern  boundary  of  Washington  Territory,  while  in  tbe  central  part  of 
Washington  Territory  a  survey  has  been  made  of  nearly  all  the  country 
sonth  of  tbe  48th  parallel  and  between  the  Cascades  and  the  Columbia, 
in  all  amounting  to  about  f!0,000  square  miles.  Besides  this  geograph- 
ical work,  carefnl  geological  sections  were  made  of  tbe  Belt  and  Mala 
ranges  in  Montana,  and  much  work  was  done  on  tbe  geology  of  the 
Cretaceous. 

The  plans  for  the  geographical  work  of  the  United  States  Geological 
Survey  for  the  season  of  1883  contemplate<l  the  prosecution  of  work  in 
nearly  all  the  areas  under  survey  during  the  previous  year,  viz,  in 
Northern  California,  in  Sontbern  Montana,  Northeastern  Arizona  and 
Western  New  Mexico,  and  in  the  region  of  the  Southern  Appalachians. 
In  addition  to  these  areas,  work  was  commenced  Id  tbe  State  of  Mass*- 
cbnsetts;  a  detailed  survey  of  the  Yellowstone  Park,  and  of  tlie  Elk 
Mountains  of  Oolorado  was  commenced;  and,  in  connection  witb  the 
geological  investigations  of  the  ancientlake  basins  of  Western  Nevada, 
considerable  scattered  topographic  work  was  done. 

The  work  in  Northern  California  was,  as  during  the  previous  year,  in 
charge  of  Mr.  Gilbert  Thompson.  His  division,  consisting  of  two  pax^ 
ties,  took  the  field  early  in  Jnly,  and  was  continuously  occupied  ontil 
late  in  October.  The  work  was  greatly  delayed  hy  smoke  and  haxe 
which  prevailed  during  the  greater  part  of  tbe  season,  owing  to  im- 
mense fires  in  the  Cascade  Mountains,  so  that  tbe  output  of  tJie  seaaon, 
nmonnting  to  about  4,000  square  miles,  was  not  as  great  as  it  would 
have  been  under  more  favorable  circumstances.    The  area  surveyed 
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comprises  Mottnt  Shasta  and  its  foothills,  and  a  considerable  portJOD 
Df  the  tangled  mass  of  the  Coast  Baage  lying  west  of  that  peak.  In 
the  progress  of  bis  work  Mr.  Thompson  succeeded  in  taking  mules  to 
Uie  top  of  Mount  Shasta,  a  feat  never  before  accomplished. 

The  work  of  the  Wingate  divisioD  lay,  mainly,  in  Northeastern 
Arizona,  the  balance  being  in  Western  Kew  Mexico.  The  country,  as  is 
veil  known,  consists  almost  entirely  of  plateaus,  presentiug  but  little 
relief,  bnt  deeply  scored  by  canons  and  almost  deroid  of  water,  making 
traveliUK  very  difficult.  This  division,  which,  under  the  charge  of  Prof. 
A.  B.  Thoiupson,  was  composed  of  one  triangulation  party  and  three 
topo^rapliic  parties,  was  very  aaccessful.  The  season's  work  added  in 
'  the  neighborhood  of  22,000  square  miles  to  the  mapped  area  of  the 
eountr^t'.  This,  with  the  work  of  the  previous  year,  completed  three 
atlas  sheets,  viz,  the  regions  lying  between  longitudes  107°  and  lOQo 
mid  latitudes  35^  and  36°;  between  longitudes  109<3  and  llio  and  lat- 
itades  35°  and  30°;  and  between  longitudes  109°  and  111°  and  lat- 
itadeH  il6°  and  37°. 

In  the  progress  of  his  work  Mr.  H.M.  Wilson,  in  charge  of  one  of  the 
topographic  parties,  succeeded  in  penetrating  into  the  hitherto  un- 
hnown  country  in  the  neighborhood  of  the  junction  of  the  San  Juau 
aud  tbe  Colorado,  and  ascended  Navajo  Mountain,  a  peak  rising  at  the 
jnnction  of  these  two  streams,  and  hitherto  nnvisited.  This  region  is 
itihabited  by  a  band  of  renegade  Indians,  who  have  heretofDre  made  it 
eitremely  dangerous  for  white  men  to  approach.  Recently,  however, 
the  prevalence  of  a  contagious  disease  among  them,  which  has  been 
tttribnteil  by  them  to  their  hostility  to  white  men,  has  made  them 
Dinch  more  friendly,  and  they  gave  no  trouble  to  this  surveying  party. 
At  the  close  of  the  season's  work  Professor  Thompson  determined  the 
position  of  Fort  Wingate  by  astronomical  observations.  The  field  work 
of  this  division,  as  well  as  that  of  the  California  division,  has  been  upon 
a  scale  of  2  miles  to  an  inch. 

In  connection  with  the  study  of  the  mining  region  of  the  Elk  Mount- 
ains or  "Gunnison  country'^  a  detailed  survey,  upon  a  scale  of  2 
iDcbes  to  a  mile,  was  made  of  the  area  drained  by  the  upiwr  waters  of 
Slate  Biver  and  Ohio  and  Anthracite  Creeks,  nnder  the  direction  of 
Mr.  Anton  Karl.  Alter  completing  about  1,000  square  miles  of  this 
area,  Mr.  Karl  was  called  away  by  the  pressure  of  other  dnties,  and 
wnk  was  suspended  for  tbe  season.  It  was  decided  to  make  a  resffr- 
reynpon  a  much  more  detailed  scale  than  ever  before  attempted  of  the 
area  of  the  Yellowstone  Park.  This  work  was  assigned  to  Mr.  J.  K. 
Bensbawe,  who  was,  during  the  previous  year,  in  charge  of  the  work 
in  Soatbem  Montana.  Commencing  work  in  the  northwestern  part  of 
tbe  Park,  be  surveyed,  on  a  scale  of  2  inches  to  a  mile,  or  about 
j,^,  an  area  of  some  1,000  square  miles,  mainly  with  the  plane  table. 
Sear  tbe  close  of  the  season,  after  having  been  driven  from  the  high 
coantrv  of  the  Park  by  tbe  snows,  be  remeasured  tbe  Bozeman  ,base, 
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^hicb  vas  laid  oat  and  measared  originally  by  one  of  the  parties  of 
Lieutenant  Wheeler's  Geograpbical  Sarveye  West  of  the  100th  Me- 
ridian. 

In  addition  to  »  number  of  small  sbetcb-maps  opon  a  large  scale  iu 
different  parts  of  the  basin  region  of  Western  Kevada,  a  considerable 
area,  amounting  to  1,500  sqnaru  miles,  Tras  surveyed,  upoo  a  scale  of 
1  mile  to  an  inch,  iu  the  high  Sierra  of  Eastern  GaUfomia.  This  re- 
gion is  very  interesting  to  the  geologist  on  account  of  the  glacial  phe- 
nomena, both  actual  and  recent,  there  cxhibitvd.  Besides  containing 
the  remains  of  enormous  glaciers,  there  still  remain  in  this  area  a  Dum- 
ber of  small  glaciers,  whicb  cover  areas  of  from  a  fraction  of  a  square 
mile  to  It  number  of  square  miles  each. 

Id  the  Southern  Appalacbian  country  work  was  prosecuted  vigor- 
ously, no  fever  than  five  topographic  parties  and  two  parties  for  trian- 
gnlation  being  in  the  field.  The  area  surveyed  in  this  section  during 
the  season  amounted  to  fiilly  22,000  sqnare  miles.  It  comprises  the 
western  part  of  Marylan<l  with  the  northern  portion  of  West  Virginia, 
the  southern  portion  of  the  latter  Stat«  lying  between  the  Kanawha  and 
Big  Sandy  Rivers,  the  southwestern  corner  of  Virginia,  the  northwn 
half  of  the  valley  of  East  Tennessee,  and  neaily  all  the  mountain  region 
of  ^orth  Carolina.  Maps  of  this  region  have  been  prepared  upon  a 
ee^e  of  2  miles  to  an  inch  iu  approximate  contours  200  feet  apart  verti- 
cally. Work  in  this  part  of  the  country  is  necessarily  slow,  compared 
with  that  in  the  West,  owing  to  the  larger  iiroportion  of  bad  weather 
and  to  the  feet  that  the  country  is  densely  covered  with  forests,  necea- 
sitating  tbe  employment  of  topographic  methods  which  are  slower  and 
more  expensive  than  those  which  cm  be  used  in  the  West. 

The  work  in  tbe  State  of  Massachusetts  was  placed  in  charge  of  Hr. 
H.  T.  Walling,  and  was  commenced  in  Berkshire  County,  in  the  west 
em  part  of  tbe  State.  Nearly  all  of  the  area  of  this  county,  with  small 
adjacent  portions  of  Mew  York  and  Connecticut,  was  surveyed,  amoont- 
ing  to  1,500  sqnare  miles.  A  map  of  this  region  has  been  prepared 
upon  a  scale  of  jnhns '"  contonrs  having  a  vertical  interval  of  50  feet. 
In  the  more  level  portions  of  the  State  tbe  contours  have  necessarily 
smaller  intt-rvals. 

Tbe  result  of  this  season's  work  is  to  add  between  50,000  and  56,000 
square  miles  to  tbe  maps  of  this  country. 

'  'Lieutenant  Scbwatka,  of  tbe  United  States  Army,  tbe  celebrated 
Arctic  explorer,  has  made  a  journey  tcora  the  Pacific  coast  to  the  head- 
waters of  tbe  Yukon  Biver  uid  down  that  river  to  its  mouth.  LieuteO' 
ant  Scbwatka  states,  in  a  communication  to  Science,  that  the  expedi- 
tion arose  from  a  desire  of  the  commander  of  the  military  Department 
of  the  Columbia  to  gain  some  military  knowledge  of  the  Indian  tribes 
in  that  district,  and  of  the  territory  inhabited  by  them. 

The  part  of  tbe  route  from  the  coast  to  the  Yukon  River  was  almost 
unexplored,  the  maps  and  books  relating  to  it  being  grossly  incorrect 
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and  disagreeittg  in  nearly  erery  particular.  Of  tbe  three  or  four  passes 
known  to  exist  over  the  tnouutain  ranges  vbioh  separate  tbe  headwaters 
oT  the  Tukon  from  tbe  Pacific  coast,  the  beat  one  is  the  Cbilcoot  trail, 
and  was  the  one  nsed  by  Lientenaot  Schwatka's  party,  which  cou8ist«d 
of  two  officers  aod  five  other  white  men  and  a  namber  of  IndiaoB,  vary- 
ing from  two  to  more  than  sixty.  In  order  to  monopolize  the  traffic  with 
the  Indians  of  the  interior,  the  Chilcoot  Indiaos,  for  whom  this  trail  was 
uaroed,  formerly  used  every  endeavor  to  prevent  other  tribes  from  using 
it,  bat  lately  Indians  of  several  tribes  have  nsed  it 

Leaving  Ghilcat  Inlet  on  the  Alaskan  coast,  in  latitude  59°,  on  Jane 
1, 1S33,  Lientenant  Schwatka's  i>arty  proceeded  by  way  of  Dayay  Inlet 
and  file  Dayay  Biver  flowing  into  it  to  the  head  of  canoe  navigation, 
10  miles  above  the  mouth  of  the  Dayay  Biver.  From  this  point  a 
joamey  of  26  miles  was  made  over  Perrier  Paaa  through  tbe  glacier-clad 
moantain  ranges.  The  pass  was  traversed  at  an  altitude  of  4,100  feet, 
and  OD  June  12  Lake  Lindemann  was  reached  just  below  the  extreme 
headwaters  of  the  Yukon  Biver. 

On  Idke  Lindemann,  iu  about  latitude  59^  60',  tbe  voyagers  embarked 
on  a  raft,  bnt  bad  to  make  a  portage  ronud  the  rapids  and  cascades  at 
the  northern  end  of  the  lake,  where  they  again  embarked,  passing 
through  a  chain  of  lakes,  among  which  were  two,  named  by  Lieutenant 
Schwatka  Ijakes  Bennett  and  Uarsh,  for  J.  O.  Bennett,  esct-,  aud  Fro- 
fusor  U^rsb,  of  Tale  College.  Qlaciers  were  constantly  seen  along  the 
mountain  aides.  On  the  1st  of  Jnly,  just  north  of  Lake  Marsh,  the 
great  rapids  were  reached.  Tbey  were  found  to  be  nearly  G  miles  long, 
tbe  ^t  part  being  through  aci^ou  lined  with  basaltic  rocks  which 
contract  the  river  to  about  one-tenth  of  its  width.  After  leaviug  the 
calion  there  are  about  i  miles  of  rapids  300  to  40U  yards  wide,  broken 
by  rocky  bars  aud  dams  of  timber,  and  ending  iu  a  cascade. 

On  the  5th  of  Jnly  the  laat  of  the  chain  of  lakes  was  reached.  Lieu- 
tenant Schwatka  thinks  that  these  lakes  are  all  gradually  being  (Hied 
ap  with  sediment  deposited  by  the  passing  water,  and  found  traces  of 
many  such  lakes  which  have  been  filled  up  in  the  same  way.  At  short 
distaneea  to  the  northward  of  the  chain  of  lakes  the  Yukon  receives 
three  important  affluents  from  the  east,  called  by  Lieutenant  Schwatka 
the  Newberry,  IVAbbadie,  and  Daly  Bivera,  and  one  from  the  west 
named  the  Kordeuskiold.  On  the  12tb  of  July,  Mdes  CaSon  and  rapids 
were  reached.  This  Lieutenant  Schwatka  considers  the  head  of  uavi- 
gation  for  powerftil  and  tight-drangbt  river  ateam boats,  1,866  miles  from 
the  Apboou  month  of  the  Yukon.  From  here  to  old  Fort  Selkirk,  of 
the  Hudson's  Bay  Company,  tbe  journey  was  apparently  uueventiiil, 
Uentenant  Schwatka  settles  definitely  tbe  heretofore  doubtful  point 
whether  the  Felly  or  the  Lewis  Biver  of  the  old  traders  should  be  con- 
sidered the  Yukon  proper  as  being  tbe  larger  confluent.  He  fonnd  the 
Lewis  by  far  the  larger  in  at  least  tbe  proportions  of  five  to  three. 


sdbvGoO^^lc 


472  SCIENTIFIC   EECOED   FOB  1833. 

Lieoteoaiit  Scbwatka  states  the  length  of  the  parts  of  his  joarney  as 
foDowB ; 

From  Chilcnt  lo  Lake  Llndemann !S 

Lukti  LinilemanD  to'Foit  Belkirk . 48G.  8 

Luke  LiiidetnaDii  to  Nnklakajet 1,303.2 

Total  leuKtb  of  Yukon  Birer 2,0«.5 

The  map  prepared  by  Lieutenant  Subvatka'u  assistant  will  be  of  greaE 
servico  iu  coiTcctiug  the  very  erroneous  maps  now  in  existence. 

A  new  volcaiiic  island  bus  apiwared  iu  tbe  Aleutian  Archipelago  very 
neur  tbe  pooition  of  Bogosloff  Island,  which  rose  in  tbe  same  way  iu 
May,  179i«.  The  old  island  seems  to  have  disappeared,  tbe  new  one  oc- 
cnpyiug  a  position  about  half  a  mile  north -north  west  of  the  old  one. 
This  island  is  said  to  be  about  1,000  feet  high,  and  is  iu  a  stute  of  erup- 
tion still.  It  will  be  closely  examiued  aud  reported  npou  during  Ihe 
present  year. 

SOUTH  AMERICA. 

Iu  South  American  travel  the  subject  of  most  interest  has  been  the 
search  for  the  remains  of  the  ill  fated  expedition,  uuder  Dr.  luXes 
Crevaax,  for  the  exploration  of  tbe  Pilcomayo  River.  At  a  meeting  of 
the  French  Oeo^pbical  Society  convened  for  the  purpose,  M.  Smile- 
Arthnr  Tbouar  gave  an  acconot  of  bis  journey  to  inquire  into  tbe  causes 
of  the  massacre  of  M.  Cr«vaux  and  his  party,  and  to  rescue  the  survivors 
who  were  supposed  to  be  prisoners  in  tbe  hands  of  tbe  Tobas  Indians. 
Starting  fh>m  Tacua  in  Pern  in  Hay,  1883,  he  hastily  traversed  the 
plateau  between  La  Paz  and  Oraro,  and  descending  the  Pilcomayo 
fVom  its  source  reached  tbe  place  where  the  disaster  took  place  in  Sep- 
tember, 1883.  One  survivor,  a  stupid  boy,  was  found;  but  no  relics 
could  be  recovered  except  a  broken  barometer,  a  letter  of  Grevaux,  and 
a  sketch  map  of  tbe  Pilcomayo.  It  was  fonod  that  tbe  attack  by  the 
Indiana  was  made  in  revenge  for  some  of  their  tribe  having  been  killed 
by  some  white  men  from  the  garrison  of  Gaiga,  the  Indians  making  no 
distinction  between  tbeir  assailants  and  the  party  of  M.  Grevanx.  Two 
of  the  party  escaped  into  the  woods,  but  after  four  or  five  months  of 
exposure  and  suffering  they  died. 

M.  Tbouar  gave  some  int«resting  details  of  the  manners  and  costoms 
of  the  Tobas  Indians,  showing  that  they  were  especially  savage.  His 
account  of  the  journey  down  tbe  Pilcomayo  and  across  the  Oran  Chaoo 
iudicaCes  that  the  Pilcomayo  is  navigable  tbr  nearly  all  its  course,  bat 
the  lower  part  of  the  river  is  obstructed  by  morasses  The  gold  medal 
of  tbe  French  Geographical  Society  was  avarded  M.  Thonar  for  hhi 
explorations,  which  it  is  thought  may  be  tbe  meaus  of  afibrding  a  maob- 
needed  ont!et  by  way  of  the  Pilcomayo  aud  Paraguay  Rivers  for  some 
of  tho  products  of  Bolivia. 

In  the  Proceedings  of  the  Boyal  Geographical  Society  for  Jane,  IftSS, 
is  giveu  a  detailed  account  of  the  journey  down  the  Benl  Biver,  by  Dr. 
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E.  B.  Heatb,  reference  to  which  ie  made  id  last  year's  summary.  To  this 
most  valuable  account  is  added  a  map  of  the  jonrn^y,  by  Dr.  Heath, 
vbo  was  acting  as  medical  officer  of  the  party  engaged  in  investigating 
the  capacities  of  the  country  under  the  direction  of  Mr.  G.  B.  Church, 
vbo  lias  made  a  comprehensive  ri^port  to  the  TToited  States  Depnrtmeut 
of  State  on  the  general  condtion  of  Ecuador,  including  a  detailed  tie- 
ecription  of  its  geography,  with  especial  reference  to  its  river  systems 
sQiI  its  productive  resources  (Senate  Ex.  Doc.  No,  09,  Forty-seventh 
Congress).  Mr.  Church  states  that  do  ceosua  has  ever  been  accurately 
taken,  but  he  estimates  the  population  at  about  one  million,  of  which 
one  tenth  are  of  the  white  race,  three-tenths  of  mixed  whites,  Indians, 
and  Degrees,  and  six-tenths  pure-blooded  Indiaus.  A  very  graphic  ae- 
GOQot  is  given  of  the  topography  and  river  systems.  Mr.  Church  finds 
rery  little  hope  for  the  development  of  the  country,  in  spite  of  its  fine 
climate  and  great  productiveness,  ou  account  of  the  indolent  and  dis- 
lioiiest  character  of  the  people  generally  and  the  oppressive  and  anarch- 
ical gnvernment 

Id  the  Journal  of  the  Royal  Qeographical  Society  for  May,  1883,  Mr. 
Kobert  Blake  White  gives  an  acconnt  of  the  pliysical  features  of  those 
portioos  of  the  central  provinces  of  Colombia  of  which  no  detailed 
account  exists.  Great  interest  has  been  maDtfesr«d  during  the  last  few 
.TRire  in  those  countries,  which  it  is  supposed  would  be  benefited  by  the 
completion  of  the  Fannma  Canal,  and  their  possible  development.  Of 
tbese  coontries  none  would  be  more  favorably  affected  than  Colombia, 
and  tlie  account  of  its  topography  and  resources,  accompanied  as  it  is 
by  a  map  corrected  from  Mr.  White's  own  surveys,  is  of  great  interest, 
especially  when  it  is  remembered  that  the  last  European  traveler  in  this 
region  whose  wnrlcs  have  been  at  all  read  was  Alenauder  von  Humboldt, 
vbo  only  pnRsed  through  the  country  from  southeast  to  northwest,  leav- 
ing on  one  side  the  large  district  described  by  Mr.  White. 

Dr.  Paul  GiiKsfeldt  has  been,  during  the  past  year,  making  iuterestiufc 
Irignnonictrical  snrveys  in  the  Andes,  and  has  attempted  to  ascend 
Slonnt  Aconcagua  in  the  Chilian  Cordillera  (22,760  feet  high),  but  failed, 
owing  to  the  intense  cold. 

The  publisheil  account  of  the  journeys  of  Lienteuant  Bove,  of  the 
iMlian  navy,  in  and  about  Southern  Patagonia,  Tierra  del  Fuego,  and 
the  Falkliind  Islands,  does  not  materially  add  to  oar  knowledge  of  the 
physic-il  featnrea  of  those  regions. 

Lieutenant  Bove  uow  proposes  a  new  expedition  in  order  to  investi- 
gate the  ])resent  physical  and  economic  condition  of  the  Argentine 
Republic,  with  n  view  to  establishing  closer  commercial  relations  be- 
tween that  countrj-  and  Italy. 

Under  the  command  of  Lieut.  Commander  C.  H.  Davis,U.  S.  N.,  a  party 
of  United  States  Daval  ofQcers  have  been  engaged  Id  determining  t«le- 
graphjcnlly  diGTerences  of  longitude  on  the  west  coast  of  South  America. 
The  cables  recently  laid  between  Panama  apd  Valparaiso  were  utilized 
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tor  this  parpose,  and  the  positionn  of  Callao,  Lima,  Payta,  Arica,  and 
Valparaiso  were  carefally  fixed,  the  latitude  o£  each  station  being  Ue- 
termiDed  by  the  zenith  telescope.  LienteDant-GommandeF  Davis  con- 
nected his  chain  of  longitudes  at  the  northern  end  with  the  station  at 
Panama  telegraphically  determined  in  lti74  by  Lieatenapt-Comuiauder 
Green,  U.  8.  N.,  and  at  the  southern  end  with  the  obserratory  at  Cor- 
doba, fixed  in  the  same  manner  by  T>r.  B.  A.  Ooald.  .This  great  work, 
which  has  been  admirably  executed,  completes  an  enormous  polygon  or 
telegraphic  chain  of  longitudes  from  Greenwich  by  way  of  Washiogtou, 
Havana,  Panama,  Valparaiso,  Cordoba,  Bueuoe  Ayres,  Bio  de  Janeiro, 
Madeira,  and  Lisbon,  back  to  Greenwich. 

EUEOPB.- 

A  comprehensive  idea  of  the  work  in  progress  by  the  Government 
surveys  of  the  different  countries  in  Europe  is  derived  from  the  reports 
of  the  meetings  of  the  International  Geodetic  Association.  The  pro- 
ceediugs  at  the  annnal  meeting  at  The  Hague  in  September,  1883,  have 
recently  been  published,  and  are  sammarized  by  Mr.  G.  A.  Schott  in 
Science  for  November  10,  1883.  The  countries  represented  and  trom 
which  reports  of  progress  were  received  were  Baden,  Bavaria,  Denmark, 
France,  Hesse,  Holland,  Italy,  Austria,  Portugal,  Prossia,  Boumania, 
Bnssia,  Saxony,  Bwitzerland,  SpaiUfWartem berg,  Belgium,  and  Norway. 
Among  the  many  interestiug  matters  referred  to  in  the  reports  of  prog- 
ress the  most  striking  is  the  demonstration  that  the  average  level  of  the 
Mediterranean  is  lower  than  the  Atlantic  by  about  two  feet  and  one 
inch  (0.64  meter).  This  conclusion  had  been  stated  by  M.  Bonrdalou, 
in  1861,  in  his  work  Xivellemcnta  gia&rale  de  la  France,  but  was  not  gen- 
erally credited. 

In  levelling  across  from  the  Atlantic  to  the  Mediterranean  the  follow- 
ing differences  in  average  level  have  been  found: 

Between  Santander  and  Alicante 0.6K 

Swinemnnde  and  Harseillesby  way  of  BwitEerland 0.664 

SwiDemande  to  Moneillea  by  way  of  AnuterdMn O.fiSS 

Amateidam  and  Trieste 0.590 

ABU. 

A  very  serious  change  has  been  effected  in  the  eastern  part  of  the 
island  of  Java  and  the  neighboring  islands  by  the  volcanic  upheaval 
of  August,  1883.  The  small  uninhabited  island  of  Krakatoa,  lying 
about  the  middle  of  the  straits  of  Sunda,  an  important  commercial 
passage  between  the  islands  of  Java  and  Sumatra,  watt,  at  the  time 
of  the  first  obtainable  acconnts  of  it  (A.  D.  1681),  in  a  state  of  erup- 
tion. The  present  eruption  commenced  on  the  21st  of  May  and  con- 
tinned  with  great  activity  for  eight  or  nine  weeks,  nntil  the  evening  of 
August  26  and  the  morning  of  August  27,  when  tiemendous  explosions 
followed  iu  rapid  succession,  tearing  away  and  throwing  into  the  8«a  a 
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large  portioD  of  Krafcatoa  island,  cansing  immense  waves,  wliich,  after 
retroatiag,  rolled  in  on  both  sidea  of  the  straits,  destroying  towns  and 
villages  and  drowning  at  leaat  100,000  people.  Whole  districts  were 
covered  with  pnmice  and  aahes,  and  the  island  of  Erakatoa  was  reduced 
to  a  fraction  of  its  original  size— water  a  thousand  feet  deep  being  foand 
where  tbe  gieatest  activity  of  the  volcano  was  displayed.  The  chan- 
nels of  navigation  were  very  much  changed,  and  snrveya  have  been  ear- 
ned ou  since  the  outburst  to  lay  down  the  changed  depths  in  the  differ- 
ent passages.  At  the  time  of  the  great  explosion  two  enoTmous  waves 
vers  set  iu  motion,  and  the  same  afterooon  were  registercil  on  the  tide 
ganges  at  Mauritius,  the  Seychelles  in  South  Africa,  and  at  some  of  the  ' 
Pacific  islands,  and  there  is  evidence  that,  proceeding  onward,  these 
vavea  crossed  each  other  on  the  antipodes  of  Krakatoa,  thus  retiiriiing 
totbeplaceofthuir  origin  no  less  than  fonr  times  before  the  equilibrinm 
of  tbe  KAa  was  restored.  Atmospheric  waves  were  also  sent  round*the 
globe  by  this  terrific  disturbance  at  very  nearly  tbe  same  velocity  as 
that  of  sound,  while  such  masses  of  dust  and  ashes  were  diiveu  into' 
the  upper  regions  of  tlie  air  as  to  canse  unnsually  lurid  skies  and  other 
remarkable  atmospheric  phenomena  for  some  months  all  over  the  world. 
A  Gomniittee  of  tbe  Royal  Society  has  been  appointed  to  fully  investi- 
gate all  the  physical  phenomena  connected  with  the  subject,  and  tbtir 
report  will  present  an  accurate  account  and  examination  of  the  effects 
of  volcanic  eruptions. 

In  tbe  last  report  of  tbe  operations  of  the  great  Trigonometrical  Sur- 
vey of  India,  General  J.  T.  Walker,  B.  E.,  the  sni>erintendent,  states 
that  the  principal  triangnlatioo  of  all  India  ou  the  lines  originally 
marked  out  by  Colonel  Everest  has  now  been  completed.  General 
Walker  gives  a  brief  review  of  the  operations  from  1800  to  the  present 
day.  Tbe  det^s  of  the  topographical  surveys  have  been  diligently 
carried  on,  and  many  maps  have  been  published  during  the  past  year, 
but  the  chief  geographical  interest  attaches  to  tbe  trans  Himalayan 
exploratious  by  native  travelers.  The  regions  explored  as  far  as  is 
made  known  were  the  wat«r-shed  of  the  Upper  Uxus,  and  its  chief  trib- 
utaries, a  large  area  in  Great  Tibet  explored  by  s  traveler  known  as 

A K ,  who  has  recently  returned  to  Calcutta  after  an  absence  of 

four  years,  and  wbo  has  been  able  to  settle  a  vexed  question  as  to  the 
affluents  of  the  Irawadi  luid  the  Brahmapootra.  Iu  addition  to  the  re- 
ports of  theee  and  other  native  officers,  the  narratives  of  English  officers 
included  in  this  report  contain  a  very  large  amount  of  iuformation,  es- 
pecially regarding  little  known  portions  of  British  Burmah. 

In  an  address  to  the  Geographical  Section  of  the  British  Association  at 
8ontbport,in  September,  1S83,  Lieutenant-Colonel  Godwin- Austen  gave 
a  descriptiou  of  the  general  stractare  of  the  mountain  ranges  popularly 
known  as  Uie  Himalayas,  especially  dwelling  on  the  iudicatious  of  gla- 
cial action  as  compared  with  similar  markings  in  the  Alps.  Colonel 
Godwin-Austen  indorsed  Sir  H.  Strachoy's  conception  of  tbe  general 
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stmctnre  ns  tbc  soundest  and  most  scieDtific  of  those  propoaoded,  dc> 
scribing  it  as  made  ap  of  a  series  of  parallel  ranges  runoing  in  aa  oblique 
liQe  to  the  general  direction  of  the  whole  mass,  the  great  {leaks  being 
on  terminal  batt-ends  of  tbe  saccesaive  parallel  ranges,  the  water-sbed 
.  following  the  lowest  parts  of  the  ridges,  and  tbe  drainage  crossing  the 
highest  in  deep  gorges  directly  transverse  to  the  main  lines  of  elevation. 

By  order  of  the  Bassiau  governor  of  Turkiatan  an  expedition  was 
fiti  e<l  oat  at  Tasbkend  in  the  early  |>art  of  1883  for  the  thorough  explo- 
rasioD  of  the  Famir,or  great  central  table  land  of  Asia,  its  members  being 
Captain  Patiata^  of  the  staff  of  the  Bussian  army,  Mf .  IvanotF,  geologist, 
and  M.  Bendersky,  topographer.  By  their  labors  the  eastern  half  of 
the  Pamir  has  been  traversed  in  every  direction,  and  on  ita  Bootbem 
border  a  connection  baa  been  made  with  the  surveys  and  roate  maps  of 
English  travelers  by  carefnl  astronomical  observations  at  Tasli-Kargan 
auifotber  points.  Among  the  valuable  resalts  of  this  expedition  are  a 
five-verst  map  of  tlie  whole  region,  numerous  measurements  of  heights 
and  astronomical  determinations  of  latitnde  and  longitnde,  and  large 
geological  collections  throwing  light  on  the  formation  of  the  region. 

Colonel  Pijevalsky,  the  indefatigable  Bnssian  explorer,  has  com- 
menced another  journey  through  Tibet.  Starting  from  Kiachta,  near 
tbe  southern  end  of  Lake  Baikal,  in  Siberia,  he  crossed  the  Gobi  desert 
hite  iu  1883,  and  ou  Jauaary  20, 1884,  was  at  Alashan  on  his  way  to 
Koku  nor.  From  here  Colonel  Pijevalsky  will  attempt  the  exploration 
of  Eastern  Tibet  during  the  present  year,  then  following  op  the  Brah- 
niivpootra  to  Ladak  and  Hast,  and  thence  by  way  of  Lob-nor  and  Akso 
proi^t^liii^  to  Turkistan.  This  great  expedition,  fitted  out  at  the  ex- 
jirnse  of  the  Russian  Qovernmejit,  will  thns  attempt  to  bring  within  the 
knowledge  of  the  civilized  world  such  portions  of  Tibet  as  at  present 
are  only  known  tVom  the  desultory  travels  of  a  few  pundits  and  inis- 
siunnrics. 

A  Russian  Government  expedition  having  been  engaged  in  exploriug 
the  foniit-r  channel  of  the  river  Oxus,  or  Amu-Daria,  has  reported,  after 
rnnning  a  line  of  levels  between  the  Caspian  Sea  and  Khiva,  that  the 
only  way  of  restoring  the  river  to  its  old  course  would  be  by  the  con- 
struction of  an  artificial  cauiil  i'Jo  nileslong.  Under  these  drcamstauoes 
then-  seems  no  piobaliility  of  the  tusk  being  attempted. 

A  large  amount  of  work  is  in  i>rogres8  by  Russian  geographers  and 
surveyors;  and  at  an  txhibition  in  April,  1883,  of  geographical  and  as- 
tronomical works  at  St.  Petersburg,  many  valuable  mapsof  Bussian  ter. 
ritory  in  Asm  were  shown  for  the  first  time.  A  general  descriptioD  of 
these  is  uootribuU-d  by  M.  Venukoff  to  tbe  Bnlletin  of  the  French  G«o- 
graphical  Society. 

The  military  operations  undertaken  by  the  French  iu  Cochin  China 
will  have  the  effect  of  adding  much  to  oar  knowledge  of  the  Indo-Chi- 
nese peninsuht,  which,  indeed,  has  been  tbe  gronud  of  French  explora- 
tion from  a  vtry  eaily  d;iy.     Tlie  Soci4tc  Actid^mique Indo-Ckinoite  buvu 
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reccDtly  pnbtiehed  aa  acconnt  of  all  the  scientific  expeditioDS  sent  to 
(his  coantT7  by  tbe  French  Government,  commenciag  in  1680,  and  num- 
bering eeventy-seveo  np  to  1881.  These  are  in  addition  to  the  military 
Fipeditions  and  Oorernmeut  snrveys.  In  spite  of  all  thiereaearch  there 
are  large  tracts  of  country  and  very  many  water-conrses  about  which 
litHe  or  nothiDg  is  known. 

Mr.  Carl  Bock,  in  a  paper  in  the  Geograpbische  Mittbeilnngen  for  May, 
I3S3,  describes  a  jourot-y  undertaken  by  bim  from  Bankok  towani  the 
Cbinrse  frontier  by  way  of  the  Menam  Bivor  to  Zimme  and  Eiangtsen 
m  tbe  borders  of  the  Shau  states.  This  acconnt  is  chiefly  important 
as  indorsing  and  verifying  Mr.  Oolquhoan*B  conclusions  as  to  the  prac- 
ticability of  arailroad  from  the  sea  to  the  Bouthwestom  froniier  of  China- 
Hr.  Bock  was  prevented  &om  traveling  through  tbe  Shan  states  by 
native  hostility. 

Tbe  general  census  of  Japan,  taken  on  ■)  annary  1, 18S3,  gives  36,700,1  LO 
s«  the  population  of  tbe  country,  maile  up  of  18,598,908  males  and 
181,101,112  females.  Tbe  population  of  tbe  larger  towns  is  given  as  fol- 
iova:  Osaka,  1,772,33»;  Hiogo,  1,418,521;  Nagasaki,  l,204,629;,Tokio, 
987,887;  Kioto,  835,215.  These  flgares  do  not  represent  tbe  population 
of  the  towns  named,  but  of  the  districts  known  as/u  or  A-e»  bearing  these 
names. 

In  the  Japan  Gazette  have  appeared  daring  the  last  year  a  scries  of 
valaable  letters  relating  to  the  island  of  Tozo,  its  geography,  geology, 
fauna  and  flora,  its  mineral  productions  and  ethnology,  as  well  as  tbe 
records  of  nnmerons  journeys  over  the  island.  The  author  is  Captain 
Blakiston,  who  has  been  for  mauy  years  a  resident  at  Hakodate,  and 
vbo  has  tfaas  amassed  an  enormous  quantity  of  valaable  material. 

Ad  admirable  metbwl  of  teaching  physical  geography  has  been  de- 
vised an<I  put  in  practice  by  tbe  teachers  at  the  school  for  the  sods  of 
Japanese  nobles,  at  Tokio.  A  physical  map  of  tbe  country  has  been 
conHtrncted  between  300  and  400  feet  long  of  turf  and  stoue,  showing 
every  inlet,  river,  and  mountain.  *  The  meridians  and  parallels  are  indi> 
cated  by  telegraph  wire,  and  the  positions  of  cities  and  towns  are  shown 
by  tablets. 

In  the  hopes  of  securing  a  well-directed  scientific  exploration  of  the 
interior  of  Sew  Guinea  tbe  British  Association  at  their  annual  meeting 
at  Soutbport  appointed  a  committee  to  confer  with  tbe  council  of  tbe 
Boyal  Geographical  Society  as  to  the  best  means  of  attaiuing  that  object. 
Tbe  result  of  their  deliberations  has  been  to  recommend  an  expedition 
DOW  preparing  by  Mr.  Wilfred  Powell,  whose  plan  is  to  aacend  tbe  Am- 
herBoli  River,  which  empties  near  Point  d'Urville  on  the  north  coast, 
and  when  t^e  river  can  be  no  farther  ascended  to  cross  the  country  tc 
ward  tbe  Pinisterre  Mountains,  then,  after  renewing  bis  provisions,  to 
attempt  to  cross  the  island  from  Astrolabe  bay  to  Port  Moresby.  The 
Melbourne  Arfftu  sent  an  expedition  in  July,  1883,  under  Captain  Armit, 
with  the  fntention  of  crossing  the  aoatheastem  end  of  tbe  island  from, 
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Port  Moresby  to  Dyke  Acland  baj,  a  distance  of  100  miles  in  a  Dorth- 
east  direction;  bot  ^er  tbe  death  of  Professor  Denton,  the  nataralist 
of  the  expedition,  from  fever,  the  party  returned  witlioat  baring  crossed 
the  island,  only  having  penetrated  to  a  distance  of  40  miles  from  the 
coast  without  makinfc  any  discoveries  of  importance.  Shortly  after  the 
return  of  this  expedition,  another  one,  dispatched  by  another  newspaper 
coDcerii,  the  Melboame  Age,  under  the  command  of  Mr.  6.  E.  Horrison, 
started  ftom  Fort  Moresby  with  a  similar  object,  viz,  to  cross  the  island 
to  the  Dortfaeastero  coast,  but  near  the  foot  of  the  Central  range  tbe 
par^  was  attacked .  by  natives,  and,  Mr.  Morrison  being  severely 
wonnded,a  harried  retreat  was  made  to  Port  Moresby.  Mr.  Chalmers, 
an  English  missionary  residing  in  Southeastern  Kew  Guinea,  has  been 
examining  a  part  of  tiie  delta  of  the  Fly  Biver,  and  finds  it  more  exten- 
sive than  had  been  sapposed.  He  determined  the  fact  of  the  cannibal- 
ism of  the  natives  as  concerns  their  enemies,  bat  found  them  geueroos 
and  hospitable.  The  interest  excited  in  tbe  exploration  of  this  practi- 
cally unknown  island  is  so  great  that  the  labors  of  the  present  year  will 
probably  increase  materially  onr  knowledge  regarding  it,  bat  its  aickly 
climate  and  savage  iDhabitoDts  make  the  task  of  exploratioD  very  diffi- 
cult. 

AFRICA. 

Many  explorers  and  travelers  for  geographical  and  commercial  ob- 
jects have,  as  for  several  years  past,  lieen  engaged  in  journeys  in  Cen- 
tral Africa,  but  no  specially  striking  discovery  has  been  made,  and  the 
details  of  the  nameroas  jonmeys  are  generally  aninterestingand  tedions, 
altbongli,  taking  the  aggregate  of  results,  a  large  amount  of  detaU  has 
been  added  to  tbe  maps  of  Africa.  English  missionaries  and  consular 
officers  have  been  prominent  in  Ihrnishing  valuable  material  of  this 
kind. 

The  expedition  in  charge  of  Mr.  Joseph  Thompson,  and  fitted  out  by 
tbe  Boyal  Geographical  Society,  left  England  in  December,  1883,  and 
proceeded  to  Zansibar ;  then  proceeding  inland  from  Mombasa,  a  port 
aboat  140  miles  to  the  northward  of  Zanzibar,  reached  Taveta,  at  tbe 
the  foot  of  Mount  Kilimanjaro,  on  the  31st  of  March.  On  attempting 
to  penetrate  farther  inland  he  met  with  determined  hostility  on  the 
part  of  the  Masai  tribe,  and  was  forced  to  return  to  Taveta.  Starting 
again  in  July  with  a  larger  force,  he  has  (March,  1S84)  been  unheard  of 
for  several  months. 

Among  the  numerous  other  travelers  who  have  been  exploring  va- 
rious parts  of  Central  AMca  during  tbe  past  year  are  M.  Revoil,  who 
has  been  traveling  in  the  Somali  country;  M.  Girand,  who  has  under- 
taken to  cross  Aftica  from  Zanzibar  by  way  of  Lake  Bangweolo  and 
the  Congo,  bat  who  was  turned  back  to  Karema  by  the  hostility  of  tbe 
natives;  and  Mr.  O'Neill,  Her  Britannic  Majesty's  consul  at  Mozambiqaef 
who  has  made  a  journey  to  Lake  Shirwa  and  back  to  the  coast.  Mr. 
£.  Flegel  has,  under  the  auspices  of  the  Oeruiau  Afrioao  ^ocietf  ^  beea 
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engaged  in  fxamioiog  tbc  conrse  of  tbe  Binae  River,  an  a£B.ueut  Oi  the 
LoKci  Xiger,  and  has  discovered  it«  source,  and  nlso  that  of  the  Jjoga^ 
Biver,  which  discharges  into  Lake  Chad.  Or.  Fischer,  whose  qnarrels 
nilb  the  natives  while  attemptlog  to  reach  Lake  Bahringo  from  the 
fast  coast  throiigli  tbe  Masai  country,  were  the  cause  of  Mr.  J.  Thorop- 
sod's  delays,  has  been  obliged  to  return  withoat  accomplishing  bis 
object 

So  TpgioD  of  Oentral  Africa  has  been  njore  thoroQ{]£ily  and  system- 
atically explored  of  late  years  than  the  banks  and  surroundings  of  the 
Congo  Biver  In  a  paper  read  before  the  Royal  Oeographical  Society, 
and  published  in  the  Proceedings  of  that  society 'for  Deceml>er,  1883, 
Mr.H.  H.  JoliustOQ  gives  a  very  graphic  account  of  that  great  river 
from  its  month  to  Bolobo,  with  u  description  of  the  physical  aspect  of 
tbe  snrronndiDg  country.  Another  good  description  was  given  in  an 
address  in  March  last  before  the  meeting  of  tbe  German  Geographical 
Bodety  at  Frankfort,  by  Herr  Pecbuel  Loesche,  who  served  as  second 
ia  command  with  Mr.  H.  M.  Stanley  at  Stanley  Pool. 

AKCTIO  EEGIONS. 

Tbe  expeditions  sent  to  occupy  stations  in  tbe  far  north  for  the  pur- 
pose of  making  meteorological  observations  ander  an  iiiternatiuua)  ar- 
niagpmeDt  have  all  returned  safely,  with  the  exception  of  the  party 
commanded  by  Lieut.  A.  W.  Greely,  TJ.  S.  A.,  which  has  occupied  a 
sE-ition  at  Lady  Franklin  Bay  since  the  spring  of  1881.  Two  ineffec- 
toal  attempts  have  been  made  to  reach  tbe  party  by  relief  ships,  one 
ship  being  tomed  back  in  1883  by  heavy  ice,  and  another,  tbe  Proteus, 
being  snnk  by  tbe  ice  in  1883.  An  expedition,  consisting  of  three  ships, 
Doder  command  of  Commander  Schley,  U.  3.  S.,  is  now  fitting  out,  and 
110  effort  or  expense  is  being  spared  to  make  a  successful  attempt  to 
bring  away  the  survivors  of  the  party,  if  any. 

The  Aaetriau  party  have  retnnied  fh>m  Jan  Mayen,  and  the  Swedish 
party  from  Spitzbergen,  without  casualty  or  illness.  The  Dutch  expe- 
dition lost  their  ship,  which  was  nipped  by  tbe  ice  in  Waigatz  Strait, 
but  carried  on  all  their  observations  successfully  except  those  relating 
to  magnetism,  altbongb  they  did  not  reach  their  intended  station  at 
Port  Dickson.  The  other  parties  retnroed  safely  to  their  respective 
eonntries. 

TJader  tbe  auspices  of  tbe  Danish  Geographical  Society  the  Dijmphna, 
commanded  by  Lieutenant  Hovgaard,  of  the  Danish  navy,  was  dis- 
patched from  Denmark  in  the  summer  of  1882.  Lieutenant  Elovgaard 
intended  to  proceed  first  to  the  month  of  tbe  Yenesei,  then  to  Cape 
Cbelyuekio,  and  then  to  penetrate  northward  along  tbe  east  coast  of 
Franz  Josef  Land.  Leaving  Vardii,  in  Norway,  on  August  3,  1882,  the 
Dijmpbna  soon  found  the  way  blocked  by  heavy  ice,  and  it  took  all  of 
AogoHt  to  reach  the  Jugor  Strait,  between  Waigatz  Island  and  the 
aaialand  of  Siberia.    A  short  distance  to  the  eastward,  on  September 
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20,  tlie  Varna  was  met,  beset  in  the  ice,  bnond  for  Dickaon  Uaven,  Tcith 
tbe  Dutcli  meteorological  party  oa  board,  and  in  two  days  more  both 
vessels  were  frozen  in.  Daring  October,  November,  aod  December 
both  vessels  drifted  abont  with  the  ice,  reaching  Dearly  71<^  north  lati- 
tnde.  The  Varna  became  uninhabitable,  and  all  hands  were  taken  on 
Itoard  the  Dijmphna.  No  event  of  importance  hapiwned  except  tbe 
riipid  erosion  and  disappearance  of  the  ice  durinp  Jane  and  July,  and 
on  July  !i4  the  Varna  sunk,  the  Dijmphna  drifting  toward  Karagate 
and  being  set  free  from  ice  on  Anganl  2.  The  crankshaft  breaking, 
the  chip  returned  under  sail  to  Vanid,  arriving  Octolter  10.  The  great- 
out  cold  experienced  seems  to  have  been  about  February  1,  when  it 
n'Hched  46° .8  C.  Daring  the  time  the  ship  was  drifting  in  the  ice 
Bonndiugs  were  constantly  taken,  so  that  valnable  materials  for  correct- 
ing the  charts  wer«  secured. 

Captain  Sorenson,  of  the  Norwegian  sloop  William,  reports  having 
seen  high  land  northeast  of  the  nortbern  promont  ry  of  3pitzbcrgen 
and  about  100  miles  from  Bep  Island.  Dr.  Karl  Petterseu,  of  tJie 
Tromso  Museum,  points  out  that  this  land  is  probably  the  same  as  that 
seen  by  Captain  Ejeldsen  in  1876,  and  called  by  him  Hvide-Oe,  or  White 
Island. 

A  most  valuable  treatise  on  the  Properties  of  Water  and  Ice,  by  Dr. 
Otto  Pettersen,  forms  a  volume  of  the  publications  of  tbe  Vega  Expe- 
dition. The  physical  and  chemical  properties  of  both  water  and  ice  are 
discussed  at  length,  and  the  nature  of  various  kinds  of  ice  are  ex- 
plained very  clearly. 

In  Nature,  for  August  30, 1383,  Dr.  Karl  Pettersen  proposes  a  new 
system  of  Arctic  research.  On  tbe  hypothesis  tliat  the  condition  of  the 
ice  in  the  Arctic  basin  is  not  always  the  same,  bat  undergoes  periodical 
changes.  Dr.  Pettersen  proposes  that^  selecting  tbe  most  proper  locali- 
ties, an  arrangement  should  b^  made  between  the  various  European 
nations  to  equip  a  certain  number  of  expeditions  which  should  be  sent 
to  the  same  locality  every  summer  for  a  period  of  ten  or  eleven  years. 
Dr.  Pettersen  thinks  that  during  certain  years  of  such  a  period  oppor- 
tunities would  certainly  occur  for  penetrating  very  far  into  tbe  Polar 
Basin.  In  1881,  for  example,  Norwegian  hunters  found  the  sea  north  of 
Spitzbergeu  so  clear  of  icn  that  a  steamer  could  have  apparently  pro- 
ceeded northward  to  a  conniderable  distance,  and  there  is  reasoD  to 
believe  that  the  sea  to  t^e  northeast  of  Franz  Josef  Land  is  also  navi- 
gable at  times.  Dr.  Pettersen  is  convinced,  from  observing  t';e  motions 
of  the  ice  north  of  Spitzbergen  and  Novaya  Zemlya,  that  there  is  a 
strong  probability  of  a  more  or  less  open  Polar  sea. 

OBEENLAND. 

Under  tbe  command  of  Baron  Nordeaskjold,  a  Swedish  expeditioD 
has  been  engaged  in  an  endeavor  to  explore  the  interior  of  Oreenland 
ftom  the  east  coast,  one  of  the  objects  of  tbe  expedition  being  to  fix  the 
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ailea  of  Ute  aocient  ^orse  colonies.  The  expenses  of  tlie  Journey  were 
defrayed  by  tbe  maoificeDce  of  Mr.  Oscar  Dickson.  A  large  party  of 
Bcientific  experts  accompanied  Baron  Nordenskjdid,  sailing  from  Gotb 
eabarg,  on  M^y  23,  in  a  small  steamer  of  180  tons  called  the  Sofia,  and 
arrlTiRg  at  Iceland  June  1.  After  coaling,  the  ship  sailed  for  Southeia 
Greealsud,  and  ou  July  4,  an  ice  party  started  inland  from  Auleltswik 
fiord,  bnt  were  prevented  from  advancing  with  sledges  nearer  than  about 
90  miles  to  tbe  border  of  the  glaciers  by  soft  snow;  but  the  Laplanders, 
vho  had  been  taken  for  the  purpose,  advanced  140  miles  farther  oq 
oioir-shoeH  over  a  snow  desert  at  a  height  of  7,000  feet.  Baron  Sot- 
densbjold  reports  the  whole  inland  covered  with  ice,  with  quantities  of 
fioe  dQst,  which  he  considers  as  cosmical.  The  party  landed  twice  on 
the  eaat  coast,  6ut  found  it  ice-bound  almost  everywhere.  Some  relics 
of  theancient  colonists  were  said  to  be  found.  The  predictions  of  Baron 
Sonlenakjold  that  the  interior  of  Greenland  would  be  found  &ee  of  ice 
vere  therefore  not  verified.  The  expedition  returned  by  way  of  Iceland, 
arriving  at  Thurso  early  in  September. 

A  Danish  expedition,  under  command  of  Lientenant  Holm,  has  also 
been  engaged  in  exploring  the  east  coast  of  Greenland  during  the  sum- 
mer of  1883.  Several  extensive  fiords  were  discovered,  and  the  charts 
aa  fu  north  as  latitude  61°,  where  the  work  terminated,  will  be  seriously 
nwdided  by  the  survey.  A^i^  ^^^  summer's  work  was  done  winter 
quarters  were  prepared  at  Nanortalik,  where  meteorological  and  mag' 
oetic  observatories  were  established.  The  same  party  will  continno 
their  work  of  exploration  and  survey  daring  1884. 

H.  Mis.  69 31 
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METEOROLOGY. 


Bt  Cleveland  Abbe. 


I. — INSTITDTIOMB  AND  INDITIDUALS. 

The  second  meeting  of  tbe  Inteniational  Committee  was  beld  at  Oo- 
peahagen  Aagast  1  to  5, 1882.  Tbe  principal  resolutions  related  to  tbe 
organization  of  an  exhibit  in  London  in  connection  with  tbe  Interna- 
tional Fisberies  Exhibition,  May,  1883;'at  wbicb  tfaeproposed  meteorolog- 
ical exhibit  sbould  specially  include  wbatever  relates  to  (1)  weatber  pre- 
dictions anri  storm  warnings;  (2)  tbe  pabltcatioQ  of  meteorological 
data,  especially  the  time  of  rainfall,  tbe  moutbly  mean  for  tbe  preceding 
month,  and  tbe  publication  in  full  of  meteorological  observations  during 
tbe  year  of  international  polar  observations;  (3)  the  preparation  of 
daily  charts  of  the  Atlantic  Ocean  by  the  co-oporation  of  Captain  Hoff- 
meyer  and  Dr.  Neumayer;  (4)  tbe  scientific  and  practical  importance 
of  the  sabmarine  cable  connecting  Iceland  and  tbe  Faroe  Islands ; 
(dj  the  publication  of  international  meteorological  tables  as  prepared 
by  Mascart  and  Wild ;  (6)  tbe  preparation  of  individual  catalogues  of 
the  meteorological  literature  of  the  respective  nations.  {Z,  0.  G.  M.,* 
ivu,  p.  358.) 

Dr.  Assmann  states  that  means  have  been  provided  to  re-establish  on 
the  Brocben  (at  the  expense  of  the  Magdeburg  Brocken  Club)  tbe  mete- 
orological station  which  bas  just  been  abandoned  by  the  Prussian  mete- 
orological ofGce.  He  hopes  before  long  to  bare  a  telegraph  cable  and 
continuonB  records.    {Z.  0.  0.  M.,  ^Tlii,  p.  68.) 

Prof.  Emil  Flantamonr  was  bom  at  Geneva  May  14, 1815,  and  died 
on  September  6, 1882.  His  life  and  energies  were  equally  given  to 
astronomy  and  terrestrial  physics.  After  several  years'  study  under 
eminent  astronomers  in  Europe  he  was  settlei',  in  1839,  as  professor  and 
director  of  tbe  observatory  at  Geneva,  which  place  he  continued  to  fill 
imtil  bis  death,  and  whence  he  exert«d  a  great  influence  botb  as  an 
astronomer,  geodesist,  and  meteorologist.    {Z,  O.  G.  M.,  xvni,  p.  1.) 

JohaoQ  Albert  At  ndt,  bora  May  :i7, 1811,  in  Saxony;  died  August  21, 
1882.     Id  1847  Professor  Arndt  became  one  of  the  observers  of  the 

"The  initUla  Z^O.  O.  U.  dtaignekt^  the  Z«iltchri/t  derCtetlerrficliiaiAtnGatlUckaf I  fUr 
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Boyal  PniseiaD  Meteoi^logical  iDstitution  at  Torgau,  wbere  be  had 
been  professor  since  1840.  In  1866  he  was  called  to  Berliu,  and  in  1874 
became  Dove's  assistant  at  the  instLnte,  since  which  time,  both  as  an 
assistant  and  daring  the  past  three  years  as  temporary  successor  to 
Dove,  he  coodncted  most  of  the  work  of  that  office.  (Z.  0.  Q.  M.,  xrii, 
p.  489.) 

n. — GENBBAI-  TBKATISE8. 

In  general  climatology  the  pablication  of  Hann's  Randbaeh  der  Kli- 
fnatologie  (Stuttgart,  1883, 8ro,  pp.  x  +  764),  marks  an  important  epoch 
by  reason  of  the  precision  of  thoaght  and  the  extent  and  freebue&s  of 
the  numerical  data.  Many  of  the  author's  views  are  worthy  of  wide 
attention  and  adoption,  and  are  therefore ^ere  reproduced  as  follows: 

"By  climate  we  understand  the  sum  total  of  the  meteorological  phe. 
nomena  that  characterize  the  mean  condition  of  the  atmosphere  at  any 
one  place  on  the  earth's  surface.  That  which  we  call  the  weather  is  only 
one  phase,  a  single  act,  or  part  of  the  succession  of  phenomena  whose 
complete  course,  more  or  less  uniform,  year  after  year  constitutes  the 
climate  of  any  locality.  The  climate  is  the  totality  of  the  weather  for 
a  longer  or  shorter  portion  of  time,  as  it  ordinarily  occurs  on  the 
average  at  this  time  of  the  year;  but  we  speak  of  the  weather  of  a 
special  day  or  month  or  season ;  e.  g.,  the  climate  of  England  is  mild 
and  damp  in  December,  although  the  weather  of  December,  1879,  was 
very  cold.  We  never  speak  of  the  rainy  climate  of  the  summer  of  1882 
in  Germany,  but  the  rainy  weather.  The  theory  or  philosophy  of  the 
weather  and  of  climate  will  therefore  respectively  treat  of  the  daily 
changes  and  the  average  condition  of  the  atmosphere. 

"Meteorology  includes  both  weather  aud  climate,  and  shows  the 
causal  dependence  of  these  npon  the  fundamental  simple  principles  of 
physics.  The  principal  climatic  factors  are  temperature  and  moisture 
of  the  air,  rain  or  snowfall,  force  and  direction  of  the  wind,  &c  Of 
th&e  the  temperature  is  undoubtedly  the  most  important,  aud  not  only 
the  temperature  of  the  air  itself  as  given  by  tbermometi^rs  protected 
from  radiation,  but  equally  so  the  temperature,  or  rather  heat,  due  to 
direct  radiation  of  sun,  air,  aud  earth.  This  latter  radiation  is  an 
extremely  variable  quantity,  even  at  one  and  the  same  locality,  while 
the  air  temperature  proper  is  comparatively  uniform  over  a  large  extent 
of  territory  and  time. 

"I.  The  elements  of  the  air  temperature  that  are  most  important  for 
the  correct  presentation  of  any  climate  are  the  following: 

"1.  The  monthly  and  aunnal  mean  temperatures  of  the  air. 

"  2.  The  magnitudes  for  each  month  of  the  daily  variation  of  tem- 
perature. 

"  3.  The  mean  temperature  for  at  least  one  early  morning  boor  and 
afternoon  hour  about  the  time  of  the  lowest  and  highest  tempefatnresy 
and  if  possible  also  for  a  later  hour  in  the  evening, 

"  4.  For  long  series  of  observations,  the  extreme  limits  between  wbicb 
lie  the  mean  temperatures  of  the  individual  months. 
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"6.  The  mean  of  the  monthly  and  anaaal  extreme  temperatnres  aa 
veil  as  the  resalting  noD-periodic  Tanation  of  temperatnre  within  each 
month  and  the  whole  year. 

"6.  The  absolute  highest  and  lowest  temperatores  that  occnr  within 
a  given  interval  of  time ;  the  length  of  this  interval  shoatd  also  he  given. 

"  7.  The  mean  variability  of  the  temperatnre,  as  expresBed  by  the  dif- 
fereoce  of  consecutive  daily  means  and  by  the  frei^iiency  of  such  changes 
in  temperature  arranged  according  to  definite  scale,  e.  g.,  &om  2  to  2 
degrees. 

"  8.  Mean  limit  or  date  of  froBta  in  spring  aod  fall,  and  the  number  of 
days  free  from  frosts. 

"  As  m  oet  of  the  pnblished  long  aeries  of  temperatnre  observations 
refer  to  stations  within  cities,  it  is  also  necessary  to  have  in  mind  the 
systematic  differences  between  city  and  country  temperatures,  the  for- 
mer being  generally  warmer.  The  above  requisites  for  complete  clima- 
tological  stndy  are  exemplified  in  the  following  table  based  on  observa- 
tions within  the  city  of  Vienna: 

Table  I. — Cliar»et«rutic»  of  tht  tttnptrtUurt  of  the  air  In  tht  oils  "f  ^ien"'' 

(I«Bp«»t«n«  by  millKnde  «oala.    Latltnde,  48°  ll"  nonii;  longltnde,  JV  32'  uM  of  Qnmwlek. 

AlUtadc,  IM  metciBl. 


it'l 


Mcua  Tnn 
30   jaar 


,  Dally  TBrt. 
^  ^     Mionot 


ss 

il 

I' 


ii 

s 


I 


'4 


!l 


■1 


UHtk 

-■1,. 


O.ft  -1.0  2.1  4.7i  S.8-1L:,  20.8  lO.ll  -31. 
0.al  -l.B  3.7  4.0  II.t'-13.1  21.8  18.8  — 
2.S      0.1{      3.8i      B.l|    11.4-lO.0|    ai.t,    30.0 


B  3.1 
ni.0  3.0 
IS.  3  L8 


■'I 


G.0      B.o:    83.0-lS.l     <«.D     S&G   - 


"  II.  The  elements  of  radiant  heat  that  are  important  as  climatologic 
factors  cannot  be  stated  so  definitely  as  are  those  of  air  temperatnre. 
It  would  appear  that  we  need  to  know  the  energy  and  the  totality  of 
the  two  radiations,  i.  e.,  that  received  from  the  sun  and  that  given  out 
by  terrestrial  objects,  but  unfortunately  thus  far  satisfactory  observa- 
tions of  these  phenomena  fire  almost  wholly  wanting;  even  the  appa- 
ratus proper  for  the  measurements  is  as  yet  too  crude  to  be  available  for 
aocnrate  work.  The  solar  radiations  possess  no  such  differences  among^> 
flwmselvea  as  to  justify  the  terms  'beat  rays,'  'lightrays,'  'chemical*or 
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•actinic  rays }'  they  have  variatious  of  wave  lengtli  and  intensity,  i.  e^ 
i^idity  and  extent  of  vibrations,  and  one  and  tbe  same  ray  will  produce 
eitlier  w  all  of  the  above  three  effects  (heat,  light,  uhemism),  according 
to  tbe  nature  of  the  surface  or  l>ody  on  which  it  falls.  The  energy  or 
Tit  viva  of  a  ray  of  a 'given  wave  length  and  intensity  is  proportional 
to  tbe  qaoticQt  of  the  square  of  the  amplitude  divided  by  the  square  of 
the  wave  lehgth ;  it  is  tbe  total  radiant  energy  that  is  desired  in  climatia 
researches.  Tbe  most  recent  observations  indicate  tbat  tbe  central  part 
of  the  solar  spectrum  is  most  energetic  not  only  in  producing  ligh't,  but 
also  in  respect  to  heat  and  chemical  effects." 

Meteorology  still  has  to  depb  re  tbe  absence  of  sufficient  observationsof 
the  optical,  thermal,  and  chemical  effects  of  solar  radiation.  The  im- 
IKtrtance  of  insolation  (the  amount  of  direct  sunshine)  has  long  been  rec- 
ognized by  physicians,  and  by  agriculturists,  by  its  effect  on  animal  and 
vegetable  life.  Of  the  instruments  with  which  regular  observations  have 
been  made  in  the  effort  to  obtain  comparative  data,  Hanu  mentions  tbe 
"black-bulb  tbennomoter  in  vacuo,"  as  used  by  the  English  as  of  the 
first  importaucfl,  and  puts  in  tbe  second  rank  tbe  Arago- Davy  actiuometer. 
[We  may  be  allowed  to  add  that  this  can  only  be  allowable  by  reason  of 
the  fact  that  no  satisfactory  study  of  these  instruments  has  yet  been  pub- 
lished, and  oar  author's  decision  will  perhaps  be  reversed  after  tbe  pub- 
lication of  an  exhaustive  memoir  by  Ferrel,  now  in  print] 

"A  record  of  pfatenological  phenomena,  such  as  times  of  blossoming, 
fruiting,  &c.,  gives  some  interesting  results  bearing  ou  the  insolation. 
The  amount  of  beat  reflected  from  tbe  soil  and  water  into  tbe  atmos- 
phere has  been  approximately  measnred  by  Fraokland,  Dufour,  &c., 
and  may  amount  to  as  much  as  70  per  cent. 

"  III.  The  nocturnal  cooling  of  tbe  free  surface  of  bodies  due  to  radi- 
ation of  heat  is  another  important  subject  that  as  yet  eludes  direct 
observation.  An  approximation  is  sought  by  observing  minimum  ra.dia- 
tion  thermometers  Ailly  exposed  to  the  sky,  and  whose  bulbs  are  respects 
ively  on  the  ground  and  directly  above  a  close-cropped  grass  lawn. 

''IV.  The  temperatures  of  tbe  ground  at  the  surface,  and  to  tlie  depth 
of  one  or  two  meters,  constitute  a  most  desirable  climatological  element. 

"  y.  The  measurement  of  atmospheric  moisture,  both  vaporous  and 
condensed,  ranks  next  to  temperature  in  importance.  The  followiag 
items  are  deairable : 

"  (1)  Monthly  means  of  the  absolute,  and 

"('J)  Of  the  relative  aqueous  contentsoftbeatmosphere.  Theabsolute 
measures  are  usually  given  in  millimeters  of  vapor  tension,  but  pref- 
erttblj'  iu  weight  of  vai)or  per  cubic  meter.  The  relative  humidity  is 
irlveuiu  per  cent.  The  ordinary  observations  with  hygrometricappaiatUB 
^)vo  the  aqueous  vapor  in  tbe  immediate  neighborhood  of  tbe  observer, 
tuid  tvU  nothing  as  to  the  amount  or  tension  at  any  considerable  distauc* ; 
the  ivlative  humidity,  with  the  temperature  of  the  air  and  the  wind^  gix-es 
the  evaporating  power  of  *^i>«  otmngphere,  which  has  so  great  an  inflaenoe 
ou  jtlMits  and  animals 
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"(3)  The  precipitation  of  moistare,  as  rain,  snow,  b^^  d^^^^:ost<( 
[Inder  tbis  bead  the  following  are  desirable;  (a)  The  mon^jr  g^^  apT 
nnal  biuds  of  total  precipitations  of  rain  and  melted  snow;  (b)  tif.^  ma^i 
imnni  precipitation  per  day  and  per  hour ;  (o)  the  namberof  days  h^riqg 
one-half  millimeter  or  more  of  precipitation,  indading  dew  or  frost ;  ((^ 
the  percentage  of  rainy  days  in  each  month  or  the  probability  of  a  rainy; 
day ;  the  number  of  rainy  days  is  a  better  indication  of  a  moist  or  dry 
climate  than  the  total  rainfall  j  (e)  the  number  of  days  with  snow,  the 
depth  of  the  snow  coveriDg,  the  duration  of  the  snow  covering,  the  dates 
of  frost,  and  last  8no>(rfaIl ;  {/)  similar  data  for  the  days  with  bail ;  (g) 
similar  data  for  tbe  days  with  thunder-storms. 

"(4)  The  precipitation  of  moisture  as  clouds.  Under  this  head  are 
important,  (a}  the  amount  of  cloudy  sky  expressed  in  tenths  or  liun- 
dredtha  of  the  whole  celestial  hemisphere  (the  number  of  clear,  cloudy, 
and  threatening  days  does  not  seem  sufficiently  precise) ;  (b)  the  per- 
centage of  cloudiness  is  an  ordinary  substitute  for  the  direct  measure 
of  the  intensity  of  solar  radiation,  and  as  it  varies  very  regularly  in 
diorual  and  annual  periods,  it  is  desirable  to  give  monthly  means  for 
three  or  more  separate  boors  of  obEerration ;  (o)  the  thickness  of  the 
cload  layer  is  recorded  by  Campbell's  sunshine  recorder  by  the  eftect 
of  a  burning  leu's  in  charring  prextared  paper — tbia  apparatus  gives  us 
tbe  amonnt  of  clear  suuBhine  whence  we  deduce  tbe  ratio  of  observed 
amount  of  strong  sunshine  to  the  greatest  amount  possible  at  tbe  re- 
spective seasons  and  stations;  [d)  the  number  of  foggy  days,  or  the 
total  number  of  hours  of  fog,  and  the  times  of  forming  and  dissipating; 
(e)  the  nnmber  of  nights  or  tbe  qnantity  of  dew. 

"Y7.  Tbe  wind  affects  humanity  aud  equally  tbe  fauna  and  flora  in 
innumerable  particulars,  but  the  comparison  of  observations,  especially 
of  force  or  velocity,  is  greatly  hindered  by  tbe  irregularities  of  methods 
of  observing.  It  is,  however,  possible  to  draw  some  comparative  con- 
ciuBions  from  tbe  following  data: 

"{1}  The  monthly  means  (or  totals)  of  wind  velocity  or  estimated 
wind  force. 

"  (2)  Tbe  frequency  of  winds  from  different  directions  (to  eight  prin- 
cipal compass  points);  this  is  most  conveniently  expressed  in  percent- 
ages of  the  total  nnmber  of  ob8er\'ations,  or  else  the  number  of  obser- 
vations of  each  wind  is  divided  by  tlie  nnmber  of  observations  made 
each  day,  so  that  we  receive  as  quotient  the  number  of  days  that  each 
wind  has  blown. 

"  (3)  The  frequency  of  the  winds  for  each  hour  of  observation  thus 
ahowiog  the  diurnal  changes  in  wind  direction,  this  may  generally  be- 
giren  for  the  annual  sums  instead  of  the  individual  months. 

"(4)  Tbe  meteorological  peculiarities  of  each  wind  direction  as  to 
(n)  temperature,  {b)  moisture,  (c)  cloudiness,  (d)  probability  of  rainfall, 
are  shown  by  the  respective  wind-roses  (thermic,  atmic,  nepbic,  aque- 
ons) ;  one  sncb  series  of  wiudroses  sufflces  to  show  tbe  climatic  char- 
acteristics of  a  large  section  of  country.  ^ 
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"  VII.  Tbe  atmospheric  presaure  and  ita  variatioDS  are  climatologic 
fetors  of  secondary  importaoce  in  strong  contrast  to  the  important  part 
that  these  elements  play  in  meteorolo^.  Tbe  mean  andoal  pressnre  may 
be  given  to  within  a  millimeter  as  an  index  to  the  density  of  the  air  and 
the  facility  of  evaporation,  bat  the  variations  that  occur  at  any  locality 
are  too  sminll  to  have  any  direct  sensible  effect  on  animal  and  vegetable 
life.  It  is  only  as  a  basis  for  the  explanation  of  tbe  distribation  of  other 
climatic  factors  that  we  may  need  aecnrate  barometric  observations  at 
numerons  stations.  [The  marked  effect  npon  many  persons  of  a  gradnal 
removal  of  residence  from  lowlands  to  regionshigber  by  several  tboosand 
feet  is  daily  exemplified  by  tbe  experience  of  tbe  namerous  invalids  who 
xesort  to  the  Bocky  Itlountain  plateaus  and  the  higher  portions  of  tbe 
Appalachian  Range.  Tbe  freedom  from  noxious  dust  floating  in  the 
air  and  settling  by  its  own  weight  or  washed  down  by  falling  rain  and 
enow,  is,  in  tbe  absence  of  direct  observations,  approximately  indicated 
by  the  height  of  stations  above  aea-level  or  the  annual  barometric  press- 
ure, combined  with  the  height  above  lowlands  in  the  neighborhood; 
these  heights  may  of  course  be  deduced  from  accurate  barometric  obser- 
vations.] 

*'yill.  The  total  effect  of  temperature,  pressnre,  humidity,  and  wind 
upon  free  water  surfaces  respectively  in  the  shade  and  in  the  son  is  to 
prodnce  an  evaporation  tbe  measure  of  which  should  be  of  tbe  highest 
importance  in  climatology.  The  apparatus  hitherto  devised  for  measure- 
ments of  tbe  amount  of  eva|x>ration  are,  however,  apparently  very  nn- 
Batisfactory.  [Some  adopt  instead  tbe  depression  of  the  wet  bolb  as 
indicative  of  the  total  effect  of  tbe  preceding  causes  upon  a  moist  anr- 
face  that  is  very  similar  to  that  of  leaves — the  human  skin,  &c.  It  is 
perhaps  proper  to  consider  tbe  depression  of  the  dew-point  temperature 
as  indicating  tbe  need  tbe  air  has  of  moisture,  but  the  elevation  of  the 
wet  bulb  above  dew-point,  as  showing  the  rate  at  which  this  need  is 
being  supplied,  and  the  elevation  of  tbe  air  temperatnre  above  tbe  wet 
bulb,  as  showing  tbe  rate  of  strain  that  every  surface  is  under  in  its 
effort  to  give  up  its  moisture  to  tbe  absorbing  atmosphere.] 

"IX.  (1)  The  constitution  of  the  air,  so  far  as  its  dry  gases  are  con- 
cerned, is  too  uniform  throughout  the  world  to  allow  of  its  entering  as 
a  factor  in  studying  climatic  differences;  it  varies  but  a  fraction  of  1 
per  cent,  from  21  volumes  of  oxygen  and  79  volumes  of  nitrogen,  with 
0.03  of  one  volume  of  carbonic-acid  gas.  The  most  important  variable 
in  tbe  air  is  the  amount  of  aqueous  vapor  (see  V  (1),  above).  The  per- 
centage of  volume  of  vapor  to  dry  gases  is  given  by  dividing  the  tension 
of  vapor  by  the  barometric  pressure.  Tbe  result  is,  in  extremely  moist 
climates,  equivalent  to  a  dilution  of  the  air  to  an  extent  of  perhaps  3 
per  cent,  of  its  volume.  Thus  for  Batavia  in  one  volume  of  tbe  dry  gases, 
we  should  have  oxygen  21.0,  nitrogen  79.0  per  cenl.,  but  in  one  volnme 
of  tbe  whole  atmosphere,  oxygen  20.4,  nitrogen  76.8,  aqueoas  vaiK>r,  2.B 
per  cent.  Tbe  direct  effect  of  tbe  slight  change  in  oxygen  mast  be  im- 
perceptible. . ,  . 
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"(2)  Local  or  artificial  imparities — dust,  gases,  or  smoke  from  fac- 
tories, bamiug  forests,  volcanic  ernptions,  the  salts  dae  to  ocean  spray, 
dost  due  to  roads,  sandy  deserts,  &c.^-Gaii  hardly  be  considered  as  be- 
longing to  general  meteorology,  bnt  are  important  in  local  climatology. 
"(3)  Hore  general  and  more  importaot  are  the  minute  particles  of  dost 
tliat  almost  elade  microscopic  vision,  and  which  are  in  reality  spores 
or  genns  of  organic  life ;  to  these  are  due  the  various  processes  of  fer- 
inentatJOD  and  putrefaction,  and  especially  the  large  class  of  diseases 
known  as  miasmatic,  which  were  formerly  attributed  to  noxious  gases, 
and  to  which  all  animal  life  is  very  susceptible.  The  warm,  moist  cli- 
mates are  in  general  most  favorable  to  these  germs;  tbey  are  compar- 
atively rare  in  verj'  dry  climates  and  over  desert  places;  tbey  are  also 
rare  over  the  sea  and  duriog  sea  breezes  ou  tbe  seacoast,  and  also  after 
a  rain  has  washed  the  atmosphere  pure  and  brought  down  fresh  air 
from  above.  [The  effect  of  rainfall  in  dragging  down  the  air  which 
then  flows  outward  from  under  tbe  rain  was  fully  recognized  by  Espy 
and  Henry  in  1840,  and  has  frequeotly  been  dwelt  upon  by  the  present 
writer,  so  tliat  it  can  hardly  be  called  a  new  observation,  as  is  doue  by 
Hann  on  page  50.  Experiments  for  the  determination  of  thd  amount 
oisaT  brought  down  were  verbally  suggested  to  Professor  Pickering  in 
1871  as  a  subject  for  experimentation  by  bis  studeots  in  physics.] 

"(4)  Either  ozone  or  tbe  hyper-oxide  of  hydrogen,  6r  possrbly  nitric 
oxide,  is  apparently  at  times  efficacious  in  increasing  tbe  oxidizing 
effect  of  tbe  air,  the  result  being  that  alt  organic  matter  is  destroyed 
thereby.  The  methods  of  observing  these  gases  are,  however,  too  un- 
certain to  allow  of  comparison  between  different  localities,  or  even  dif- 
ferent portions  of  the  same  series. 

"  (6)  The  electrical  condition  of  the  atmospbero  is  not  known  to  exert 
any  considerable  direct  inflaeue«npon  life,  nor  have  we  even  observations 
that  would  allow  of  comparisons  of  various  localities  in  respect  to  the 
electric  potential.  This  subject  is  therefore  to  be  omitted,  at  least  at 
present,  from  climatology,  notwithstanding  many  popular  expressions 
of  beli^  in  its  importance.  The  occurrence  of  thaoder-storms  has  al- 
ready been  considered — ^ee  Y  (3),  {g) — but  this  is  because  of  other  feat- 
ures than  tbe  electric  phenomena. 

"X.  Pbeenologic  observations  have  frequently  been  introduced  as  a 
guide  to  comparative  climatology,  but  the  fact  that  plants  can  accom- 
modate themselves  to  climatic  peculiarities  renders  this  a  study  that  must 
be  pnrsned  very  cautiously.  As  yet  it  has  not  been  possible  to  state 
the  dependence  of  tbe  development  of  plant  life  upon  temperature  so 
wcarely  as  to  allow  of  inversely  inferring  the  temperature  fixtm  the  ob- 
served stage  of  development  However,  such  studies  are  not  to  be 
wholly  discarded ;  they  are  especially  useful  as  indications  of  the  cli- 
matic differences  at  difl^rent  elevations  on  tbe  slope  of  a  mountain ; 
also  when  a  large  number  of  special  plants  are  studied  tbey  show  the 
letardation  of  vegetation  in  northern  regions.  Thus,  for  example,  tbe 
bknsoniiDg  of  plants  in  early  spiing  is  at  Trieste,  Oorz,  and  Villa  Oarlotta^^ 
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twenty  to  twenty-five  days  earlier  than  at  YieDDa,  and  at  Paris  nioe  d&ya 
earlier,  bat  at  Lemsberg  sixteea  days  later,  and  ZIozow  twenty-one 
days  later.  On  the  platean  of  the  Harz  Monntains  the  retardatioD  is 
tbirty-foar  days,  and  the  same  also  at  Moscow.  In  the  Alps,  at  46^° 
north  latitude,  1700  meters  altitade,  the  retardation  is  forty-flre  days, 
or  the  same  as  at  St.  Petersburg.  It  is,  however,  proper  to  consider  such 
phffiQologic  observations  aaillnstrationsot'climatic characteristics  rather 
than  as  deflning  them." 

The  following  table  gives  fur  Vienna  some  of  the  preceding  additioDal 
climatic  characteristics.  For  want  of  space  Hanu  omits  the  details  of 
wind  direction : 

Tablk  n.~AiditioHal  cliKiatie  tlevtenti  for  Fienna. 
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Having,  in  his  introductioo,  thus  defined  our  general  conception  of 
the  range  of  climatology,  Hann  devotes  175  pages  to  a  consideration 
of  the  principal  features  of  the  earth's  climate— first,  as  depending  on 
the  solar  radiation }  and,  next,  as  modified  by  physical  conditions,  ('.  e., 
moisture,  altitude,  distribution  of  land  and  water.  This  section  of  bia 
work  constitutes  a  popular  treatise  on  meteorology  that  is  fit  to  form 
a  separate  treatise,  and  is  by  far  the  best  at  present  extant,  tbe  only 
ones  comparable  for  accuracy  and  clearness  being  that  of  Blanford  in 
The  Indian  Meteorologist's  Vacle-Mecum. 

The  remaining  550  pages  of  Hann's  treatise  are  devoted  to  the  de- 
scription of  the  special  climatology  of  tbe  zones  and  districts  of  tbe 
earth,  constituting  a  very  complete  climate-geograpby.  Through  the 
whole  volume  are  distributed  occasional  notes  and  pages  dealing  with 
tbe  causes  of  atmospheric  phenomena,  so  that  the  work  is  an  indis- 
pensable and  admirable  preliminary  to  the  study  of,  or  development  of, 
a  systematic  treatise  on  philosophical,  deductive,  and  mathematical 
meteorology. 
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it  may  not  be  presamptaons  to  add  tliat  If  the  idea  of  climate  i» 
to  cover  every  knotra  relatioo  of  tbe  weather  to  human  affairs,  then 
there  are  still  many  important  features  only  lightly  touched  npon  by 
HauD  tbat  must  be  more  fally  considered  than  they  have  been  even 
in  this  introdacrtion,  Trbich  we  have  so  folly  analyzed  in  the  preced- 
ing lines.  Some  of  these  have  indeed  been  talien  up  by  the  author 
in  his  subsequent  chapters  on  general  or  special  climatology,  and  we 
eoamerate  them  here  in  order  to  direct  attention  to  them,  and  at  least 
partially  complete  oar  enumeration  of  what  data  are  called  for  in  a 
treatise  on  "climate."    They  are  as  follows: 

(1)  Exhilarating  and  depressing  weather  is  the  etfect  of  or  may  be 
represented  as  a  function  of  tbe  simultaneous  temperatures  (t),  wind(v), 
barometric  pressure  (p),  and  relative  humidity  (A),  and  is  not  fully  ex- 
pTesaecl  by  the  enumeration  of  the  simply  hot  and  moist  days,  but  must 
be  determined  by  a  special  observation  of  the  days  in  which  the  human 
organism  experiences  such  special  feelings  as  are  defined  by  the  expres- 
Edons  "closeness, "  " oppression,"  "  weakening,"  " harshuess,"  " rawness," 
"penetrating,"  "chill,"  "mildness,"  "softness,"  "balmy,"  "soothing," 
i' invigorating,"  "exhilarating,"  "stimulating,"  "nervoas,"  "restless- 
"ness,"  "gloominess,"  "cheerfulness,"  &c.  In  the  absence  of  this  per- 
sonal or  subjective  record  one  may  seek  an  approximate  method  by 
calculating  such  an  arbitrary  function  of  (,  v,  p,  h  as  will  give  numerical 
results  on  a  scale  of  0  to  10.  Personal  records  of  this  character  were' 
kept  at  Washington  by  J.  W.  Osborne  and  others  as  early  as  1S73. 

(2)  Tbe  unmber  of  general  storm-centers  that  pass  over  a  locality^ 
and  their  general  geographical  distributions.  As  such  storms  are  pre- 
ceded by  southeast  to  southwest  winds,  warmer,  cloudy  and  raiby 
weatber,  and  followed  by  westerly  winds,  colder,  clearing,  drier  weather, 
their  frequency  is  directly  indicative  of  the  chaogeableness  of  the  cli- 
mate, and  presents  in  one  datum  a  very  concise  summary  of  the  features 
that  bear  on  health,  business,  domestic  life,  forestry,  and  commerce. 
A  map  of  storm  frequency  explains  at  a  glance  the  distribution  of  north- 
west and  southwest  winds  in  the  United  States,  and  the  peculiarities 
of  oar  climate  as  given  by  Hann  on  page  556.  Snch  charts  were  at- 
tempted by  Espy  in  1836,  but  actually  compiled  first  by  the  present 
writer  for  the  statistical  atlas  of  tbe  United  States  ^inth  Census,  Wash- 
ington, 1874.  A  general  review  for  Europe  and  America  has  recently 
been  given  by  Koppen. 

(3)  The  frequency  of  severe  local  storms,  such  as  the  tornadoes  of  tbe 
United  States.  (A  first  attempt  at  collecting  these  data  is  given  by 
Finley.    Professional  Papers  Signal  Service  No.  4.) 

(4)  The  frequency  of  calms  as  causing  poor  ventilation,  and  being 
accompanied  by  stagnant  or  unwholesome  air. 

(5)  The  durations  of  twilight  and  the  general  color  of  the  sky  by  day,, 
and  the  specia)  colors  at  sanrise  and  sunset,  as  indicative  of  the  reflec- 
tion, transmission,  and  absorption  of  the  solar  radiation.   In  the  tropics,.  ,  > 
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the  blfte  sky  is  replaced  by  a  white  or  opaline  tint,  and  the  total  amonnt 
of  light  and  beat  thus  diffusely  reflected  to  the  observer  is  one-half  as 
much  as  that  directly  coming  from  the  sun.  The  blnest  skies  ore  in- 
dicative of  the  absence  of  moisture,  the  reddest  skies  are  apparently  due 
to  vapors  or  exceedingly  fine  particles  of  moisture  or  of  dost,  the  white 
8ky  to  the  larger  aqueous  particles  that  are  apparently  of  the  size  of  the 
finest  cload  or  fog  particles. 

(6)  The  Dumber  and  extent  of  the  sadden  changes  from  warm  and 
moiHt  to  cold  and  dry,  or,  vice  versa,  cold  and  dry  to  warm  and  moist,  as 
distinguished  ft'om  the  general  variability  of  these  elements  (shown  for 
example  in  the  next  pai^graph,  without  regard  to  the  direction  in  which 
the  change  occurs.  A  few  words  on  this  subject  by  the  aathor  will  be 
found  in  the  Sanitary  Record  for  July,  1879.) 

(7)  The  f^qaency  and  extent  of  changes  in  the  mean  temperature  of 
successive  days ;  this  is  held  by  Haan  to  be  the  best  way  of  express- 
ing the  effect  upon  mankind  of  variability  of  temperature,  and  on  page 
BOi  he  gives  the  following  valuable  comparative  table : 
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(8.)  The  fregaency  of  sadden  irraptions  of  very  dry  winds  (£«k- 
erall;  bat  not  aecesaarily  cold)  wbicb  by  their  desiccating  power  de- 
stroy tender  vegetation,  a  factor  that  can  of  course  be  well  preseat«d 
t>y  tlie  changes  from  small  to  great  daily  evaporatioB  or  from  great  to 
small  elevations  of  wet-balb  above  dew-point  temperatare. 

In  nnnaerons  suggestive  notes  Hann  leaves  the  dry  field  of  descrip- 
tire  climatology  proper  and  wanders  a  little  over  into  the  fascinating 
bwder-land  of  dynamic  meteorology.  TTsnally  he  thas  intensifies  our 
iBterest  in  the  subject  by  the  clear  and  satisfactory  explanations.  Bat 
confining  ourselves  to  the  problems  of  the  future,  we  qaote  the  following. 

The  anonal  mean  distribntion  of  atmospheric  pressure  redaced  to 
standard  gravity  and  at  sea-level  and  for  all  meridians  is  given  for  each 
G'^  of  latitnde  in  the  second  column  of  the  following  table : 
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Hann.  KHmatologle,  pp.  02,  B3,  and  143. 

'Dn4  Zait.  EIdkDDd^  1802,  lil.  and  Hum,  p.  W. 
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Reawvhas,  put  1. 


"The  presenres  here  given  agree  with  the  distribntion  of  the  atmos. 
pbere  required  by  tbe  mwhanical  conditions  for  the  general  circnlation 
of  die  atmosphere  as  published  by  Ferrel  in  1858  and  1860.  We  see 
tbat  the  pressure  diminishes  fiom  either  circumtropic  latitude  towards 
the  corresponding  pole,  especially  i^  the  soathem  hemisphere,  where 
the  whirl  aromid  the  pole  can  develop  with  the  least  distnrbanoe.  The 
une  of  highest  barometric  pressure  lies  farther  from  tbe  equator  in 
the  northern  than  in  the  soathem  hemisphere  (it  lies  in  the  former 
■omewbftt  north  of  the  35th  degree  north  latitude,  bat  in  the  latter  be> 
tveen  the  26th  and  30th  degrees  south  latitnde),  and  the  accamalation 
of  air  is  less  there  since  the  process  of  circulation  is  more  restricted 
and  therefore  less  energetic. 

w  This  circolation  of  the  atmosphere  {delineated  in  the  previoos  par- 
agraph according  to  Ferrel's  views  as  given  by  him  in  his  Motiona  of 
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Floids,  &c.)  is  fsabject  to  sd  aoDual  period.  It  is  most  ioteaso  in  the 
tiemispbere  in  whicb  winter  prevails,  for  in  this  hemisphere  the  differ- 
ence of  temperatare  between  the  tropics  and  the  higher  latitades  is 
greatest,  and  therefore  also  the  temperature  gradient  in  the  upper 
strata,  which  sets  the  circulatory  cbtrent  in  action,  and  which  latter, 
io  its  turn,  brings  into  play  the  centrifugal  forces.  In  the  hemisphere 
that  is  enjoying  snmmer  the  upper  temperature  gradient  is  slightest 
and  the  interchange  of  air  between  the  tropics  and  the  higher  latitudes 
is  feeblest.  In  general  an  accumulation  of  air  exists  always  over  the 
hemisphere  that  is  enjoying  winter.  Since  the  northern  hemisphere  in 
its  winter  cools  much  lower  than  the  southern  in  its,  therefore  also  the 
upper  currents  of  air  are  much  stronger  in  the  winter  of  the  northern 
hemisphere  than  in  the  winter  of  the  sontheru.  The  difference  between 
the  warmest  and  coldest  latitudes  in  the  northern  hemisphere  during 
its  winter  is  abont  6(P  C,  while  on  the  other  hand  for  the  winter  of 
the  southern  hemisphere  it  is  only  about  40<^  C.  Since,  also,  during 
the  winter  of  the  northern  hemisphere  the  local  tem[>erature  differ- 
«nce8  between  the  oceans  and  the  land  are  very  great,  reaching,  indeed, 
nearly  the  same  amount  as  the  general  difference  between  the  tropics 
And  the  pole,  therefore  the  local  circulation  attains  its  greatest  inten- 
sity and  is  able  to  materially  modify  the  general  circnlatioo.  There- 
fore there  develop  over  the  warmer  northern  oceans,  the  permanent 
cyclones  of  (he  Atlantic  and  Pacific  Oceans  and  the  anti-oydones  over 
the  continents  of  Asia  and  Norib  America,  Parallel  with  this  there 
is  a  more  frequent  and  intense  occurrence  of  smaller  whirls — the  ordi- 
nary cyclones — which,  in  the  temperate  zones,  advance  with  the  gen- 
«ral  movement  of  the  atmosphere  from  west  to  east.  This  is  therefore 
in  general  the  season  of  the  development  of  greatest  activity  in  die 
movements  of  the  earth's  atmosphere,  the  greatest  differences  of  press- 
ure and  greatest  variations  of  pressure  occur,  and  with  these  the  great- 
est variability  of  temperature.  In  the  winter  of  the  southern  hemi- 
sphere no  similar  increase  in  the  motions  of  the  atmosphere  is  to  be 
expected,  since  i\B  cooling  is  not,  by  far,  so  great  as  that  of  the  Dorth- 
era  hemisphere.  Therefore,  also,  the  upper  temperature  gradient  is 
not  30  marked,  and  consequently  the  intensity  of  the  upper  air  cnr- 
rents  toward  the  pole.  At  the  same  time  also  the  temperature  diffex- 
ences  of  the  meridians  and  the  local  currents  fail  becanse  the  conti- 
nents in  high  latitudes  are  missing.  Consequently  the  coirents  of  the 
general  circulation  can  develop  themselves  much  more  regularly  and 
intensely,  as  we  have  already  seen  is  indeed  the  fact.  The  diSereoce 
in  the  movements  of  the  atmosphere  between  winter  and  summer  is 
much  slighter.  Therefore,  also,  the  change  in  the  variations  of  baio> 
metric  pressnre  from  one  season  to  the  other  and  its  conseqaeoces. 
Equally  must  the  variability  of  the  temperature  be  less.  In  short,  the 
whole  meteorological  r4gime  assumes  a  more  constant  type  and  shows  a 
smaller  annaal  periodicity.    In  the  equatorial  region  of  the  AtJantic 
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Ocean  it  has  in  fact  been  observed  that  above  the  trade  wir.ds  more  air 
is  flowing  at  high  altitudes  (toward  the  pole)  in  that  hemisphere  in 
which  winter  ia  prevailing.  Toyubee  sajs  that  during  the  nortbero 
winter  and  spring  the  upper  clouds  above  the  trade  winds  move  north- 
ward more  ft^quently  than  in  summer  and  autnmu.  The  reverse  is 
trne  daring  the  winter  of  the  southern  hemisphere. 

"If  the  tempemtureof  the  tropic  zone  is  subject  to  periodic  changes, 
as  Koppen  baa  shown  is  probable,  since  periods  of  greater  intensity  of 
ttolar  radiation  follew  parallel  with  the  periods  of  greater  or  less  tre- 
quency  of  solar  spots,  then  must  similar  changes  also  exist  in  the  gen- 
eral atmospheric  circulation.  At  the  time  when  the  temperature  of 
the  tropics  attains  a  maximum  the  descent  of  air  in  the  upper  strata 
from  the  tropics  towards  the  pole  is  greatest  and  the  circulation  most 
iulense.  The  low  pressure  in  the  equatorial  belt  will  experience  a  fur- 
ther diminntion,  while  the  high  pressure  in  the  middle  latitudes  will 
increase,  and  in  the  circumpolar  regions  the  atmospheric  pressure,  in 
coDseqnence  of  the  increase  in  the  rotating  ring  (vortex  ring),  will  fur- 
ther diminish.  The  whole  energy  of  the  atmospheric  movements  will 
increase,  but  what  influence  this  may  have  u\wn  the  temperature 
and  precipitation  in  the  middle  and  higher  latitudes  cannot  easily  be 
dedactively  inferred.  On  this  point  only  investigations  based  upon 
BiiEHcient  observations  can  give  satisfactory  conclusions. 

"  Becently,  Blanford  has  called  attention  to  a  relation  of  this  char- 
acter between  the  distribntion  of  pressure  in  the  tropics  and  in  higher 
latitudes,  in  that  he  shows  that  the  pMods  of  low  pressure  in  Indo. 
ADStralian  tropical  regions  coincide  with  periods  of  high  pressure  on 
the  northern  Asiatic  continent.  EJspecially  is  this  the  case  in  winter. 
The  air  that  flows  at  high  altitudes  out  of  the  tropics  streams  towards 
and  accnmulates  where  the  descent  in  the  higher  strata  (the  thermic 
gradient)  is  greatest.  Since  high  atmospheric  pressure  (a  maximum 
barometer)  is  associated  with  greater  and  permanent  clearness  of  the 
sky,  therefore  also  with  greater  radiation  of  heat  outwards  and  cool- 
ing of  the  lowest  strata  of  air  in  winter  (origin  of  a  local  pole  of  cold), 
whereby  conversely  the  thermic  gradient  and  the  inflow  of  air  from 
above  is  again  increased — it  is  thus  quite  possible  that  periods  of  great 
warmtb'  aud  low  pressure  in  tropical  regions  should  correspond  With 
periods  of  great  winter  cold  in  high  latitudes. 

"The  discovery  of  such  relations  between  the  temperatures  of  the 
tropical  zone  aud  the  general  weather  of  the  middle  and  higher  latitudes 
is  one  of  the  most  important  present  problems  of  meteorology  aud  com- 
parative climatology.  We  have  already  seen  that  the  influence  of  the 
tropics  is  actively  opposed  to  that  of  the  temperate  zone  of  either  hem- 
isphere in  its  winter  season  in  the  ratio  of  10  to  6.5.  The  mean  condi- 
tion as  to  temperature  in  the  tropical  zone  on  which  depends  the  energy 
of  the  apper  currents  of  air  which  become  the  prevailing  ones  iu  the 
temperate  zone  must,  therefore,  have  the  greatest  influence  upon  the 
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geuerftl  character  of  the  weather  in  the  latter  zone.  Therefore,  by  the 
obserrationa  in  the  temperate  zone  alone  we  can  never  completely  trace 
its  weather  back  to  its  faulamental  caoses." 

Id  closing  our  sommary  of  Hann'a  important  work  we  may  be  par- 
doned for  referring  to  the  great  stride  made  during  the  past  twenty 
yeara  in  our  knowledge  of  meteorology,  and  to  the  Americans,  Henry, 
Espy,  and  Ferrel,  who  have  correctly  penetrated  to  the  ultimate  causes 
and  laws  of  the  principal  phenomena.  Their  views  have  a  moat  pro- 
found inflnence  in  the  daily  work  of  the  Weather  Bureaa  of  the  Army 
Signal  Office,  and  are  amply  illoatrated  in  its  daily  maps  and  monthly 
reviews,  and  are  now  become  the  foundation  of  such  works  as  tbe 
present  by  Hann.  Especially  has  the  present  writer  never  ceased  to 
urge  the  necessity  of  studying  the  atmosphere  of  the  whole  globe  in 
one  comprehenaive  chart  To  this  end  the  Bulletia  of  Intemational 
Simultaneous  Observations  was  undertaken,  and  it  already  offiarB  data 
for  solving  the  difficult  olimatologtcal  problems  that  Hann  has  so 
clearly  set  forth.  Great  mathematical  problems  delay  the  progress  of 
the  work }  as  with  Faraday  in  electricity,  and  many  other  phyaioiate,  so 
here,  doubtless,  the  observational  and  inductive  methods  moat  always 
prepare  the  way  for  analysis,  but  on  the  whole  they  go  band  in  hand, 
Qmt  one  step  forward  and  then  the  other,  as  the  parent  teaches  the 
child  to  walk,  until  dually  both  ruu  together.  (Hann,  Sandlmch  der 
Klimatohgie,  Stuttgart,  1883.) 

Climate  anA  agriculture. 

Friesenbof  remarka,  ou  the  utilization  of  meteorology  for  agricultural 
purimaes,  that  this  may  be  divided  into  the  followiug  sections:  (I)  Cli- 
matology of  the  plants;  (II)  climatology  of  the  regiou;  (III)  local  me- 
teorological knowledge;  (IV)  weather  predictions;  (V)  crop  predictions. 
Each  of  the  five  sections  demands  a  special  study,  and  a  practical  active 
system  of  agrarian  meteorology  must  carry  them  all  on  simultaneously. 
One  central  station  will  not  suffice  to  solve  all  the  problems,  but  it  has 
ita  part  to  fulfill  about  as  follows: 

I.  The  climatology  ofplantu  includes  the  sum  of  all  climatological  ele- 
ments that  inflnence  their  prosperity.  The  influence  of  each'  element 
and  of  their  most  varied  combinationa  mnst  be  studied;  in  other  words, 
an  investigation  of  tbe  relation  of  the  plant  to  the  climate  wherever  it 
is  cultivated  throughout  the  world.  This  will  require  the  following 
meteorological  data:  Tbe  quantity  and  distribution  of  piecipitataon ; 
temperature,  winds,  cloudiness,  insolation,  and  dew;  these  can  be  ob- 
tained with  suffloient  accuracy  from  the  records  of  the  present  meteor- 
ological stations. 

II.  The  climatology  of  the  region  gives  information  as  to  the  nneqaal 
distribution  of  the  individual  meteorological  elements  in  localities  that 
are  comparatively  near  together.  This  is  the  special  problem  of  ugri- 
cultural  stations,  and  cannot  be  demanded  of  the  central  meteoitdogical 
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Institute.  The  latter  deala  witli  geueral  problema  over  very  exteaded 
territories,  and  canoot  possibly  go  Into  miuute  detiiil.  Excepting  bar- 
ometric pressare,  these  ajrrlcaltnrat  stations  should  observe  all  the 
atmospheric  phenomena.  As  many  as  possible  are  needed  ia  every 
land,  reporting  to  the  central  agricnltaral  station.  The  mont  important 
nbjects  of  observatioD  are  (1)  rainfall,  i.  e.,  the  quantity,  time,  and 
accompanying  clond  motion;  (J)  temperature  by  means  of  self-record- 
ing maximam  and  minimum  thermometers;  (3)  accnnite  notes  of  time 
soil  direction  of  thnQder-stonns,  as  veil  as  the  directions  at  which 
electric  discharges  are  seen;  (4)  estimate  of  the  dew,  as  none,  light, 
moderate,  heavy,  very  heavy;  (5)  maximum  temperature  of  the  air  in 
the  sou.  If  all  of  these  cannot  be  observed,  then  the  first  item  at  the 
very  least  must  be  obtained. 

in.  The  local  meteorologuMl  data  differ  only  in  form,  not  in  kind,  firom 
the  preceding.  They  include  all  climatic  elemente  of  any  importince 
in  agriculture;  viz,  (1)  the  pressure  and  ite  changes;  (2)  atmospheric 
moietore;  (3)  the  temperature, ite  changes  and  extremes,  both  in  shade 
and  sanshiue,  and  in  protected  secluded  spots ;  also  in  the  earth  at  va- 
lioDs  depths,  and  at  slight  depths  under  various  kinds  of  superficial 
soil;  (4)  wind  force  and  direction;  (S)  clondiness  and  its  inflnence  in 
dimiuisbing  insolatien-,  to  which  latter  end,  in  addition  to  the  ordinary 
scale  0  to  10  of  area  covered  by  clonds,  there  should  be  an  additional 
record  ({.  «.,  clear,  somewhat  obscured,  moderately  obscured,  greatly, 
almost  entirely,  and  eutirely  obscured),  according  to  the  measure  of  the 
derivation  of  sunlight,  and  that,  too,  not  only  for  the  moment  of  obser- 
vation, but  also  the  general  average  for  the  interval  elapsed  since  the 
last  record — in  this  regard  the  Campbell  sunshine  recorder  is  te  be 
recommended;  (6)  precipitation,  amount,  times,  and  rapidity  of  fall; 
(7)devmeasnred  instrnmeDtally;  (8)  evaporation;  (9)  ozone,  althoogh 
its  importance  is  not  yet  evident. 

All  these  corrent  values,  as  observed,  should  be  compared  with  Uta 
normal  mean  values,  and  the  results,  together  with  a  similar  compari- 
son of  agricaltural  and  pbajnological  phenomena  be  fully  published. 
The  normal  valnes  shonld  proceed  by  decades  of  days,  as  a  month  is  too 
long,  and  daily  means  are  not  yet  available.— (2.  0.  G.  if.,  IVII,  pp.  ft- 11.) 
The  Deutsche  Seewarte  has  published  an  importent  atlas,  embracing 
thirty-six  cfaarte  of  the  Atlantic  Ocean,  showing  its  physical  relations, 
its  commercial  routes,  &o. ;  especially  interesting  to  the  meteorologist 
are  the  charts  of  depth,  temperature  of  water,  and  meteorological  phe- 
nomena which  occupy  two-thirds  of  the  volume,  and  are  followed  by 
magnetic  and  other  charts.  The  work  offers  the  most  exact  and  ex- 
haustive collection  of  scientific  data  accessible  for  the  student  of  the 
physics  of  the  Atlantic  Oceap.    (Z.  0.  0.  M.,  XTlil,  pp.  44  and  70.) 

Angot  has  published  for  Paris  the  dinmal  variations  and  the  ex- 
treuies  of  temperature  and  pTessnre  and  vapor  tension,  based  on 
H.  His.  69 32 
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seven  years  of  direct  hourly  observations  by  Beoou  at  tbe  obserratoiy 
in  tlie  park  of  St.  Maar.  In  regard  to  tiiis  importaDt  work,  fiaiin  re- 
marks that  it  is  notable  that  we  have  oerer  before  received  for  any 
part  of  Prance  any  similarly  thorough  work  on  dinmal  Taiiations,  nor 
have  we  as  yet  any  systematic  collection  of  climatic  data  for  France, 
BQch  as  corresponds  to  the  need  of  modem  climatotogy,  and  is  well 
illustrated  in  his  own  admiiable  textbook.    {Z.  0.  Q.  M.,  xvu,  p.  290.) 

Buchan  has  poblished  in  the  new  edition  of  tbe  Encyclopsedia  Bri- 
tanniea,  vol.  zvi,  a  general  popular  treatise  on  meteorology  as  distin- 
gnished  firom  climatology.  There  seems  to  have  been  a  widespread 
expectation  that  this  treatise  wonld  be  snbstanUally  a  new  edition  of 
his  famons  handy  book  of  meteorologj',  for  which  many  have  been 
waiting  these  ten  years  past;  bnt  it  mny  be  doubted  whether  the  45 
quarto  pages  of  the  Encyclopeedia,  excellent  as  they  are,  will  be  consid- 
ered to  replace  the  hoped-for  volume;  in  fact,  no  satisfactory  philo- 
sophical treatise  on  meteorology  can  now  be  written  without  having  as 
a  basis  the  works  of  Espy,  Ferrel,  Ouldberg,  Mobn,  Hann,  and  numer- 
ous other  mathematical  students  of  the  mechanical  and  physical  ques- 
tions involved,  and  such  studies  se«m  to  be  as  yet  entirely  ignored  io  Great 
Britain  (Haughton,  Everett,  and  Archibald  alone  excepted). .  In  fact, 
the  hopeless  confusion  of  ideas  that  there  prevails  cannot  be  better 
illustrated  than  by  the  fact  that  this  same  Encycloptedia  divides  me- 
teorology into  two  grand  divisions,  and  allows  the  first  as  written  by 
Bncban  to  be  followed  by  a  memoir  (of  25  pages)  on  terrestrial  mt^- 
nelism  by  Balfour  Stewart.  This  second  memoir  is  apparently  a  strong 
plea  for  the  parallelism  and  Interdependence  of  meteorology  uid  mag- 
netism, the  reader  being  Ihrougbout  disarmed  of  all  unreasonable  pre- 
judice against  this  innovation  by  the  frequent  use  of  the  expression 
"  magnetic  weather,"  lately  adopted  by  Stewart,  and  by  which  is  strictly 
meant  the  fact  that  magnetic  phenomena  (declinatioD,  dip,  foree,  ^d 
their  variations)  present  many  analogies  with  meteorological  phenotn- 
ena.  The  author,  in  his  closing  section  (144),  considers  that  terreBtrial 
meteorology  has  somehow  produced  and  maintained  the  magnetic  stato 
of  the  globe,  and  that,  therefore,  they  ought  to  be  studied  together^  as 
the  phenomena  of  tbe  one  will  explain  those  of  the  other. 

If  this  latter  view  is  the  proper  one  to  take,  then  we  have  Meteor- 
ology the  fundamental  science,  magnetism  one  of  its  many  applications. 
The  magnetist  must  understand  meteorology,  Jnst  as  with  the  eta- 
dent  of  the  tides,  of  navigation,  of  geographical  distribution  of  plants, 
of  hygiene,  of  climatology,  or  of  geology  and  vnlcanology,  for  all 
these  and  many  other  sciences  have  intimately  to  do  with  meteondogy. 
But  it  would  be  folly  to  say  that  these  constitute  paits  of  tbe  study  of 
meteorology  any  more  than  of  astronomy,  or  that  the  meteorologuit 
must  necessarily  study  these.  Meteorology  stands  in  a  general  way  as 
tbe  fundamental  or  pwent  science  for  the  whole  range  of  stodiea  «&. 
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braced  ooder  the  title  of  "  terrestrial  phyaica."  Therefore  we  regret,  not 
to  have  fonnd  Balfour  Stewart's  excellent  article  pablished  in  its  proper 
place  aoder  ''teirestrial  magnetism,"  in  a  sncceeding  volame  of  the 
EiiGycloptedta. 

Bucban's  treatise  is  too  short  to  do  much  more  than  toacb  apon  the 
salieDt  points  of  meteorology,  wbicb  he  declares  to  be  restricted  to  the 
description  and  explanation  of  the  atmosphere  as  grouped  under  tho 
terras  "  weather"  and  "climate."  In  a  few  words  relative  to  the  histori> 
cal  development  of  this  study  the  author  glances  at  the  progress  dae  to 
Homlxddt,  Dove,  Loomis,  Le  Terrier.  Perhaps  it  was  impossible  in  the 
space  at  bis  disposal  to  do  jnstice  to  all,  bat  as  the  whole  work  is  evi- 
dently written  for  the  American  aud  Euglish  public,  and  is  not  f^%e 
from  national  prejudice,  it  seems  strange  that  the  great  series  of  daily 
weather  maps  1838  to  1843,  published  by  Espy,  and  the  great  daUy  map 
of  the  Smithsonian  Institution,  1854  to  1860,  should  have  been  passed 
by  in  the  following  very  misleading  sentence:  "The  method  of  practi- 
cally condacting  this  large  inquiry  (the  paths  of  storms)  in  the  most 
e^ctive  maimer  was  devised  by  the  genius  of  Le  Terrier,  and  begun  to 
be  carried  oat  in  1868  by  the  daily  publication  of  the  Bntletin  Interna- 
tional, to  which  a  weather  map  was  added  in  September,  1863."  This 
paragraph  seems  to  well  illnatrate  the  great  difficulty  of  acquainting 
one's  self  thoroughly  with  what  is  going  on  in  divers  countries,  and  em- 
phasizes the  importance  of  such  indexes  to  the  Bibliography  of  Meteor- 
ology as  those  of  Hellmano  (Leipsic,  1883)  and  Symons  (not  yet  pab- 
lished). 

The  whole  of  this  essay  is  divided  into  two  capital  sections — 
it.,  "Diamal  phenomena"  and  "Monthly  annual  and  irregntorly  re- 
eorring  phenomena."  Under  this  bead  the  respective  phenomena  are 
treated  of  in  separato  paragraphs  apparently  quite  independent  of  oi 
with  a  very  slight  thread  of  interdependence.  In  the  former  of  these 
sections  the  illustrative  examples  are  so  frequently  drawn  from  the  re- 
sults of  observations  made  on  the  Challenger,  or  from  the  pabb'cations 
that  are  doe  to  Bncfaan,  that  we  almost  forget  the  uamerous  able  co- 
workers in  this  field.  Among  the  new  data  and  results  not  heretofore 
pablished  or  bat  little  known,  the  foUoHiog  are  worthy  of  mention:  The 
depth  below  the  surface  of  the  sea  to  which  the  influence  of  the  sun's 
heat  is  felt  has  been  shown  by  the  observations  of  the  Challenger  to  be 
aboot  600  feet.  The  rate  at  which  this  beat  is  distributed  in  perfectly 
dear  vat^  at  different  depths  is  a  problem  that  has  not  yet  been 
worked  oat.  Daring  1859  to  1863  Captain  Thomas  freqaently  observed 
bonrly  the  sorfece  temperature  of  the  sea  off  the  northwest  coast  of 
Scotltuid  with  the  following  results:  Total  mean  daily  oscillation  of 
temperatore,  0°^  Fabr.;  minimum,  0.17,  at  6  A.  bl;  mean,  0.0, 10  A. 
M.  aad  3  A.  M.;  maximaro,  -t-0.13,  between  3  and  4  p.  m.  From  the 
leeordfl  of  the  Challenger  Baobao  dedaoea  the  resolta  of  aimoltaoeoiu 
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observations  of  sea  acd  air  temperstores  aa  given  in  the  first  throe  oot 
nmoB  of  tlie  following  table : 

ObMrroCfoM  on  (oard  S.  M.  S.  CtiallMfer,  1873-1876. 
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Tboe  the  amplitude  of  the  daily  flnctaatioDB  of  the  air  ia  3^1,  or 
nearly  four  timee  greater  than  that  of  the  Borface  of  the  sea  below  it. 

Kear  the  land  on  76  days  the  daily  range  of  air  temperatore  waa 
still  lai^er.  Part  but  not  all  of  the  observed  greater  range  of  ^  over 
the  sea  surface  is  doubtless  owing  to  the  effect  of  heating  the  veesePH 
deck,  bat  the  general  foot  retoains  as  one  of  considerable  interest.  The 
dinmal  variations  at  sea  of  elastic  force  of  vapor  and  of  relative  ho* 
midity  are  shown  by  the  fifth  and  sixth  colnnms  of  the  table  dramk 
from  tbe  OhalleDger  observations.  The  disturbance  indaced  by  prox- 
imity to  land  is  very  notable.  Tbe  land  breeze  delays  the  minimnm  va- 
por tension  two  hoars,  i.  e,,  from  i  to  6  A.  H.,  and  the  sea  breeze  pro- 
dttces  a  secondary  minimnm,  +  0.007  at  2  p.  h.  ;  similar  minima  oocar 
at  Batavia  and  at  Bombay,  apparently  owing  to  the  same  cayse,  namely, 
the  mixi  ng  of  descending  dry  air  with  the  moist  sea  breeze.  The  diiiz>' 
nal  variation  at  sea  of  relative  humidity  is  given  in  tiie  seventh  oolmnn 
and  that  of  barometric  pressure  in  the  8th ;  the  latter  evidently  repre- 
sents only  a  small  portion  of  the  wbole  series  of  observations  at  his  com- 
mand; these  however  are  quoted  by  Bnchau  principally  as  illastrating 
his  explanatioo  of  tbe  origin  of  the  dinmal  period  in  preasore.  On  tliis 
interesting  though  comparatively  nnimportantsubject,  Bachaahaa  made 
a  most  extensive  study,  parts  of  which  have  been  pablished  some  yean 
■go,  both  in  theartiote"  Atmosphere"  and  in  his  memoir  intheBdinborgh 


HETEOBOLOOT.  501 

miosopbical  TransactioDS.  In  the  present  essay  he  gires  hie  latest 
Tieve,  devoting  to  the  sabject  foar  pages  or  rather  more  space  than 
would  bare  seemed  appropriate  had  he  not  paid  such  special  attention 
to  this  sabject.  In  the  main,  his  argnment  is  that  the  varming  and  ex- 
pansion of  the  atmosphere  by  the  snn  caoses  a  compression  or  tension  that 
iDcreases  until  it  overcomes  the  resistances  doe  to  the  inertia  and  vis- 
cosity of  air,  when  the  latter  by  its  expansive  movement  experiences  re- 
lisf  and  the  tension  diminishes  nntil  the  accession  of  beat  from  all 
sources  ceases.  Moist  air  absorbs  heat  and  expands  more  than  dry,  tbere- 
tore  the  dinnial  floctnation  Is  greater  over  moist  than  over  dry  land, 
ud  is  largest  within  1(K>  of  the  equator;  the  sea  surface  temperature 
Tsriea  so  little  during  the  day  that  the  diurnal  flnctaation  of  pressure 
over  the  ocean  is  not  entirely  due  to  that  temperature  bnt  to  direct 
heating  by  absorption  by  the  molecules  of  air  and  vapor.  These  ex- 
paonons  are  followed  by  contractions  at  night,  and  as  the  air  caunot 
mecbanically  flow  to  and  Iro  fast  enough  to  fill  the  vacoa,  a  consequent 
diminadoD  of  tension  ia  observed.  On  laud  the  heated  ground  imparts 
to  the  air  a  much  larger  diurnal  variation  of  temperature,  and  by  so 
inacb  increases  the  barometric  fluctuation  which,  other  things  being 
equal,  is  found  to  be  greatest  when  the  sky  is  clearest,  i.  «.,  where  the 
most  snosbioe  reaches  the  earth,  and  least  when  it  is  covered  with 
dense  clouds  and  saoshioe  is  cut  off,  being  thus  the  reverse  of  what  is 
obaerved  over  (he  open  sea.  [Although  nothing  is  said  about  the  diur- 
nal period  due  to  the  vapor  thrown  into  the  air  by  evaporation  during 
Bunshine,  and  abstracted  by  nocturnal  cooling,  yet  such  would  seem  to 
be  equally  important.  The  deflects  of  this  and  all  other  simitar  theories, 
of  vhieh  there  are  many,  have  long  since  led  the  present  writer  to 
abandon  them,  and  iu  general  adoptaview  that  be  has  frequently  com- 
maDicated  to  others  and  referred  to  in  various  publications,  t. «.,  that 
tliis  periodicity  in  pressure  is  principally  a  dynamic  pbenomenon  deduc- 
ible  from  Ferrel's  formula  for  general  and  special  atmospheric  move- 
ments, whenever  they  shall  have  been  satisfactorily  developed  into  sine 
and  cosiue  series,  with  the  time  as  the  argument.  A  matter  however 
tbat  at  present  offers  more  difflcolties  to  the  analyst  than  even  the  most 
complex  of  astronomical  theorems  relative  to  the  motions  of  the  heavenly 
bodies.] 

The  Challenger  cruise  has  also  afforded  Bueban  excellent  results  as 
to  the  dinm&l  variations  in  the  force  of  the  wind  at  sea.  In  columns  9 
•nd  10  we  give  the  force  in  Beaufort's  scale  numbers  as  read  flrom 
Bochan's  illustrative  wood-cut.  The  diurnal  carve  shows  no  distinct 
uniform  or  reliable  maximum  or  minimum  on  the  open  sea,  but  a  marked 
maximum  at  1  or  2  p.  H.,  when  near  laud.  The  diurnal  variation  in 
in  the  wind  force  or  velocity  thus  depends  largely  on  beating  of  earth 
ud  water  by  direct  solar  radiation,  and  the  explanation  of  Espy  aud 
Kfippen  is  practically  adopted  by  Buchan  in  saying  that  the  ascension  of 
tbe  air  during  the  day  thus  brings  down  portions  of  the  rapidly  moving 
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Upper  strata,  and  commnnioatee  at  least  a  portion  of  their  greater 
velocity  to  the  lower  strata,  or,  as  Baoban  says,  tlie  infiDeaoe  of  tbt 
higher  temperatore  of  the  earth's  sarface  Is  "  to  tend  to  coanteract  to 
some  extent  the  retardation  of  the  wind's  velocity  reanlting  from  friction 
and  &om  the  Tiecosity  of  the  air."  [This  explanation  loses  mnch  of  its 
force  in  ctondy  weather,  especially  doring extended  heavy  atorto8,wbai 
the  wind  velocity  still  shows  a  marked  diamal  periodicity,  bnt  this  has 
always  seemed  to  the  present  writer  explicable  in  consideration  of  tho 
fact  that  the  solar  heat  is  then  all  absorbed  at  the  upper  sorfhce  of  tbe 
cload  layer  or  of  dosely  adjoining  comnlns  clouds  and  is  doing  its  great 
worb  there,  %.  e.,  expanding  them  and  evaporating  their  vapor  particks 
and  in  both  ways  rendering  them  still  lighter  than  the  surrounding  air; 
their  aecensive  force  is  thus  increased,  the  np-draft  of  air  from  tbe  eartb 
the  horizontal  snpply  winds,  and  tbe  rotatory  in-draft,  are  inereaaed, 
and  thns  the  dinmal  period  in  onr  winds  is  maintained;  similariy  the 
dinmal  period  in  rainfall  is  maintained  with  a  second  maximum  in  Ae 
early  morning  hours  due  to  radiation  from  upper  cloud  snrihce  aud  con- 
eeqnent  condensation  of  cloud  particles  into  rain.  Similarly  the  whole 
development  of  an  extended  storm  passes  throagh  its  diurnal  period, 
iuolnding  a  periodic  rise  and  fall  of  the  barometric  pressure  due  to  the 
varying  force  of  tbe  wind  and  resulting  whirl;  all  which,  as  has  often 
been  said,  lies  concealed  in  Ferrel's  dynamical  formulie.] 

The  diornal  variation  in  the  direction  of  tbe  wind  is  illustrated  by 
the  following  flgnres,  whence  we  see  that  even  at  sea  the  influence  of 
the  sun  in  beating  np  neighboring  lands  or  air  masses  makes  itself  visi- 
bly felt  in  this  item : 

JfeoK  wind  direetion. 


Challengw,  1673. 

In  nortlteaat  tmde 
wgioni. 

twy. 

3  A.  H.  to  6  a.  u 

E.  47°  N. 
E.  560K. 

4&.M. 
IP.M. 

E.  «o& 

The  percentage  of  sky  covered  with  cloud  is  given  in  the  last  columo 
«)f  the  table  of  results  of  observations  in  the  Cballenger;  the  shght  vari- 
ations do  not  seem  to  tbe  prencnt  writer  to  exceed  the  pro'bnhle  uncer- 
tainty of  the  observations.  The  diurnal  and  annnal  variations  in  the 
times  of  the  occnrrence  of  tbuoder-storms,  t.  e.,  the  hours  in  which 
thunder  is  heard,  and  which  is,  therefore,  equivalent  to  the  hours  in 
which  lightning  occurs,  and  is  quite  distinct  from  the  attending  rnio, 
bail,  or  wind,  is  beantifhily  illustrated  in  the  following  table  baM>d  on 
fourteen  years  (1859  to  1872)  of  observations  at  Ekaterinebur^,  Ural 
Mountains,  which  is  given  byBachan  without  quoting  the  source  (prob- 
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ably  Woeikoff  or  Wesselof&ki),  to  which  ve  add  the  hourly  distribation 
of  162  tornadoes  ia  the  United  States  as  given  by  Finley  (also  qaoted 
b;  Bncban,  withoat  mentioD  of  source) ; 
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From  these  and  other  considerations  Bucbui  conclndes :  "Oiven  an 
initial  difference  of  electric  potential,  it  is  easy  to  understand  how  the 
most  violent  thnnder-storms  are  produced." 

"The  formation  of  the  electrical  manifestationB  of  the  tbander-storms 
and  temadoes  reqaires  aqneons  vapor  and  that  there  shall  be  masses  of 
descending  cold  air  along  with  the  ascending  current  of  warm  moist  air; 
tbns  at  Mauritius  there  are  no  thnnder-stonos  so  long  as  daring  June, 
Joly,  Aagnst,  and  September  the  island  remains  in  the  heart  of  the 
Mutbeaat  trades  where  the  conditions  of  descending  cold  cnrrents  of 
any  considerable  volume  are  not  present.'*  lo  our  present  almost  uttei 
ignorooce  of  the  actual  electric  potential  of  the  air  and  vapor  as  dia. 
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tingnisbed  from  tbat  of  tbe  cloada,  tbe  eartb,  and  the  apparatns,  it 
would  seem  best  for  tbe  meteorologist  to  await  the  etndies  of  tbe 
physicists  and  refrain  from  advancing  crude  explanatioos.  Observa- 
tioDS  and  ioductions  are  always  in  order;  working  bypotbesea  are  very 
helpfal  as  suggestiug  farther  observations  and  study,  bnt  they  sboald 
not  be  pat  forward  as  satisfactory  explanations.  Perhaps  the  moat 
important  new  contribution  in  this  essay  is  Bacban's  new  charts,  based 
OQ  tbe  eleven  years,  1S70  to  1880,  and  giving  tbe  January  and  July 
isotherms,  isobars,  and  winds;  these  most  immediately  replace  bis  oldw 
ones  of  1868,  and  even  those  of  Ferrel,  Met.  Bes.,  Part  I,  (1877,)  after  ap- 
plying the  reduction  of  baromet«r  to  staodtu^  gravity,  which  has  been 
omitted  by  Bncban. 

In  bis  comments  on  these  charts  onr  author  seems  not  to  clearly 
state-  the  mechanical  problem  of  tbe  connection  between  isobars  and 
winds }  he  says,  "  Winds  set  in  from  where  there  is  a  surplus  to  wbero 
there  is  a  depression  of  air,  and  observations  teach  that  tbe  isobars  and 
tbe  prevailing  winds  are  in  accordance  with  each  other,"  and  in  his  sub- 
sequent detailed  exposition  of  these  accordances  the  iact  seems  to  be 
lost  sight  of  tbat  our  winds  are  primarily  due  to  differences  of  temper- 
ature and  moisture  as  affecting  density,  and  that  from  the  winds  and 
the  rotation  of  the  earth  follows  the  distribution  of  pressure,  as  shown 
on  his  valuable  maps,  whose  isobars  are,  therefore,  tbe  result,  not  the 
cause,  of  tbe  winds. 

Thisdynamicptfbnomenon,  so  ably  exposed  by  Ferrel,  Babinet,ETerett, 
Hann,  Finger,  Sprang,  Thiesen.  Both,  Overbeck,  Guldberg,  and  others, 
will,  we  hope,  ere  long  be  accepted  by  English  meteorologists.  Id  snch 
sentences  as,  "differences  of  pressnre  and  consequently  all  wfnda,  origi- 
nate in  changes  of  temperature,  &e.,"  or,  "  all  winds  may  be  regarded  as 
caused  directly  by  difl'erences  of  pressure,"  Bucban  alludes  to  differ- 
ences measnrable  by  the  barometer  as  is  generally  the  case  in  storms, 
and  known  as  barometric  gradients,  whereas  these  gradients  are  tbe 
result  sod  not  tbe  cause  of  tbe  wind,  tbe  true  cause  being  the  very  slight 
gradients  of  pressure  dae  to  differences  of  density ;  these  fnudameotal 
gradients  are  very  slight,  and  in  the  exact  direction  of  the  wind,  while 
the  resulting  ordinary  barometric  gradient  is  measured  perpendicalar 
to  the  isobars,  and  therefore  frequently  at  a  considerable  angle  to  the 
wind. 

It  is  impossible  for  one  familiar  with  recent  advances  in  dynamic  met^ 
orology  to  accept  tbe  explanation  that  Bucban  offers  of  the  cause  of  the 
general  low  pressare  over  the  sea  in  winter  and  the  land  in  snmmer, 
and  perpetnally  at  the  equator  and  poles,  based  on  tbe  simple  principle 
tbat  moist  air  is  lighter  and  tbat  tbe  condensation  of  moisture  leaves  • 
perceptible  vacuum.  "Air  charged  with  vapor  is  specifically  lighter  th«n 
when  without  tbe  vapor;  the  condensation  ofvapor  in  ascending  air  is 
the  chief  cause  of  tbe  cooling  eiEect,  being  somewhat  less  than  tbat  which 
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Toold  be  experienced  by  dry  air.  From  these  two  priociples,  which 
were  establiBhed,  Ibe  former  by  Dalton  and  the  latter  by  Joule  and  Sir  ' 
William  Thomson,  it  follows  that  the  preBsaie  of  vapor  in  the  air  aud 
its  GoDdensatioQ  exercise  a  powerfal  it)dnence  in  diminisbing  the  press- 
wn."  Id  this  seuteuce  the  two  principles  are  correct,  and  doe  to  the 
pliysiciats  named,  but  the  couclDsion  ie  Buchau's,  and,  as  stated,  does 
Dot  fol^w  from  these  principles,  bat  from  others,  about  which  he  is 
dtent. 

[If  there  were  no  vapor  at  all  in  the  air,  and  were  the  seas  replaced  by 
poUitbed  silver  and  the  continents  by  dry  rock,  we  should  stilt  have 
a  similar  general  distribution  of  preBsare,  due  then,  as  now,  not  to  vapor 
in  and  of  itself,  bat  to  the  winda  that  will  themselves  be  produced  by 
uequAl  distribution  of  temperature  and  density.  That  the  condeusa- 
tioo  of  vapor  to  fog  and  rain  does  not  directly  produce  a  diminutioa 
of  barometric  pressure  has  been  thoroughly  demonstrated.  On  the 
ooDtraiy,  the  latent  beat  evolved  by  condensation  of  vapor  expands 
the  air  so  macb  that  a  decided  increase  of  pressure  shoold  result.  The 
•tmple  truth  is  that  ascending  currents  mast  be  followed  by  inflowing 
descending  and  horizontal  currents  to  fill  the  vacancy,  tfhese  soon 
net  up  a  whirl,  and  the  barometer  falls  as  a  result  of  the  centrifugal 
forces  developed  by  the  two  motions,  i.  e.,  about  the  earth's  axis  and 
about  the  center  of  low  preesare.  It  is  therefore  very  improper  to  say 
that  the  air  flows  inward  becanse  of  the  great  observed  barometrio 
depreasioD,  or  that  the  presence  or  the  condensatioa  of  the  aqueous 
vapor  causes  the  depreaston.] 

[Boys  Ballot's  law  of  wind  and  pressure,  as  worded  by  Baohao,  is  tbe 
expression  of  the  concordance  of  two  results,  and  is  not  an  expression 
of  physical  laws  connecting  cause  and  efi^ct.  It  is  a  rule,  not  a  law. 
The  frequent  mention  of  Buys  Ballot's  law  by  Bucban  and  others, 
especially  English  writers,  long  ^ince  led  the  present  writer  to  look  up 
the  history  and  bibliography  of  this  rule,  aud  it  will  perhaps  be  a  mat- 
ter of  surprise  to  many  to  find  that  Buys  Ballot  himself  never  pub- 
lished or  claimed  it  in  anything  like  its  present  form.  It  would  be 
much  more  proper  to  attribute  tbe  law  as  first  enunciated  by  Buchau 
in  1806  to  Buchau  himself  or  to  tbe  cyclonologists  Beid,  Fiddiugtoo, 
Redfield,  &c.,  and  attach  Buys  Ballot's  name  merely  to  his  own  rule, 
namely :  "  In  Holland,  when  on  any  day  the  barometric  departures 
from  oonnal  values  indicate  a  gradient  between  any  two  stations,  then 
within  the  next  twenty-four  hours  the  wind  will  blow  nearly  at  right 
aogles  to  that  gradient,  aud  from  left  to  right  If  one's  face  be  towards 
the  lower  barometric  reading."] 

In  bis  section  on  the  connection  between  steepness  of  barometrio 
gradient  and  velocity  of  attending  windb,  Bucban  gives  recent  results 
tot  %  X.  H.,  deduced  by  Whipple  from  tbe  continuous  anemometrio 
leoords  at  Sew  Observatory  for  1876  to  1879,  inclusive,  as  compared 
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TJth  tbe  gradients  on  the  morniDg  veatber-maptt  of  the  LondoD  Meteor- 
ological Office,  an  sbowii  in  the  following  table : 


Wind  velocities  «t  K«ir, 

Baroinetrtc  olumge  in 
16  DRDtloal  miles. 
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SelaHve  veiodliet  for  the  tame  gradiaU. 

October,  S'ovember,  December 12.6  miles  per  boar, 

January,  February,  Marcb 14.8  tnilee  per  bonr. 

April,  Uay,  Jane 17.2  miles  per  bonr. 

July,  Augnet,  September 12.6  miles  per  bonr. 

Tbe  year 16.7  milee  per  hour. 

Tbe  increase  of  velocity  in  April,  May,  and  Jnne,  Bacbau  explaius  as 
due  to  tbe  fact  that  the  wind  blows  over  a  surface  warmer  than  itsei£ 
The  variations  are  precisely  parallel  to  the  diurnal  velocity  of  the  wind 
where  also  the  greatest  velocity  occurs  when  the  air  blows  over  8Dr>- 
fkces  warmer  than  itself,  "  and  the  ascensional  movement  of  the  aix 
tends  to  counteract  the  effect  of  friction  and  viscosity  between  the  low- 
ermost stratum  of  the  air  and  tbe  ground.  At  night-time  there  is  • 
deep  descensional  movement,  and  the  faction  between  the  wind  and 
the  surface  of  the  earth  is  thereby  increased."  It  would  seem  that  Bd- 
cban  has  here  joined  together  as  cause  and  effeut  phenomena  tliat  are 
only  very  indirectly  related  to  each  other.  We  have  little  or  nothing 
to  substantiate  the  idea  that  gaseous  IHction  andvidoosity  dimtnista 
sensibly  with  rising  temperature.  It  would  seem  moch  simpler  to 
adopt  at  once  tbe  rigorous  demonstration  and  clear  explanation  of 
these  two  phenomena  given  by  Ferrel  and  KSppen. 

J.  A.  Plamandon,  adjoint  meteorologist  at  tbe  observatory  of  Pay- 
de-I>6me,  has  published  an  excellent  popular  work  on  the  pndiotioB 
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of  weadier,  especiall;  for  ceDtral  France,  from  wbioh  we  take  the  fol- 
loving  notes  for  observers  at  isolated  stations : 

The  piediction  of  weather  depends  upon  the  possibility  of  disoover- 
inft  the  extsteoce,  the  position,  and  the  future  progress  of  areas  of  low 
and  high  barometric  pressure.  The  direction  of  tnotioo  of  the  clouds 
Is  the  direction  of  the  true  wind  that  has  important  meteorological  in- 
flaence.  The  nnmber  of  days  that  fine  weather  will  last  after  the  barom- 
eter has  slowly  riseo  is  equal  to  the  number  of  days  that  has  elapsed 
between  the  prect-ding  bad  weather  and  the  time  of  maztmam  pressure* 
Tlie  approach  of  very  violent  storms  is  indicated,  (1)  by  a  very  sudden 
bll  of  barometer  when  the  barometer  is  already  qnite  low;  (2)  by  the 
backing  of  winds  and  clonds  towards  the  southwest  and  south;*  (3) 
by  the  more  or  less  complete  but  sadden  disappearance  and  reappear- 
imee  of  clouds  previously  covering  the  sky;  (4)  by  the  rapidity  with 
which  tiie  lower  clouds  traverse  the  sby;  (5)  by  the  presence  of  special 
clouds  of  an  opaline  whiteness  that  form  in  the  region  of  the  sky  from 
which  the  wind  blows. 

Thunder-storms  are  not  local  phenomenon,  as  was  long  supposed. 
They  are  a  conaeqaence  of  the  geoeral  state  of  tiie  atmosphere;  the 
storm  that  devastates  a  single  county  is  the  result  of  atmospheric  con- 
ditjons  over  the  area  of  several  states.  '*  The  study  of  general  depres- 
sions furnishes  one  of  the  best  means  of  predicting  tfannder-stonns  two 
or  three  days  in  advance.  The  forecast  is  infallible  if  the  approach  of 
one  of  tbese  depressions  combined  with  the  generd  situation  of  the 
atmosphere  gives  rise  in  onr  section  to  a  belt  of  almost  noiform  press- 
ure." It  has  beeu  observed  that  at  every  season  of  the  year  the  sky  as- 
sumes a  stormy  appearance  as  soon  as  the  pressure  becomes  nniform  in 
central  France.  This  uniformity  of  pressure  may  be  considered  as  emi- 
nently proper  for  the  prodnction  of  thunder-storms  in  the  zone  where  it 
fflanifesta  itself  without  the  zone  being  subject  to  the  direct  action  of  a 
center  of  low  pressure.  Thunder-storms  rarely  occur  when  the  barom- 
eter is  high. 

The  approach  of  a  period  of  th  under-storms  is  announced  by  a  ftdl  of 
the  barometer,  by  copious  dews,  and  by  very  pronounced  maxima  and 
minima  of  temperature.  Cumulus  ctonds  do  not  always  bring  storms. 
Often,  on  the  contrary,  they  accompany  a  long  period  of  fine  weather. 
When  this  is  the  case  they  are  less  developed  and  traverse  the  sky  iso- 
lated, like  balls  of  cotton.  They  disappear  after  sunset  to  reappear  on 
the  morrow  at  9  or  10  o'clock  iu  the  morning.  If  they  appear  in  the 
evening  after  sundown  it  is  a  sure  indication  that  the  weather  is  about 
to  be  stormy. 

The  torrential  rainfalls  accompany  thnnder-storms  or  secondary  de- 
pressioDS  that  are  but  slightly  developed.  The  general  rains  of  long 
duration  in  France  are  produced  principally  when  a  depression  of  low 
gradient  prevails  or  a  series  of  small  depressions  succeed  each  other 
*nMB  HiTWBtlona  for  Fiwtce  would  bMtome  nortboart  uid  east  on  our  AtUntio  coaat. 
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rapidly.  Bain  ma;  come  with  any  wind,  bnt  principally  with  those  be 
tweeo  soathweat  and  aorthwest;  for  France  these  are  from  the  ocean, 
bat  for  oar  Atlantic  States  the  rain-winds  are  from  northeast  to  soatb. 

Fogs  freqaently  arise  when  a  warm  current  succeeds  a  cold  carreot 
or  the  reverse.  They  last  longer  in  the  second  case  tban  in  the  first 
They  tdways  accompany  tbe  zones  of  high  pressure  when  these  zones 
are  narrow  and  elongated  between  two  depressions. 

The  heat  increases  or  the  cold  is  temi>ered  every  time  the  barometer 
undergoes  a  notable  depression,  for  at  such  times  southerly  winds  pre- 
vail ;  cold  weather  comes  with  high  barometer  and  tbe  attending  north- 
erly winds. 

Two  kinds  of  hail  are  to  be  distinguished:  (1)  Tbe  hails  of  winter; 
(2)  the  bails  of  aatomn  and  spring.  Disastrous  frosts  coincide  with 
short  periods  of  floe  spring  and  aatomn  weather,  and  are  frequently 
produced  by  terrestrial  radiation  alone.  The  frosts  of  autumn  and  spring 
are  easily  foreseen  two  and  even  several  days  in  advance.  They  are  t» 
be  feared,  (1)  after  a  depresKion  baa  passed  over  England  and  France, 
and  (2)  when  a  depressiou  exists  in  the  Mediterranean  Sea. 

A  remarkable  case  of  nocturnal  radiation  occnrred  on  Jnly  29, 18S1, 
in  the  middle  of  a  long  period  of  oppressive  heat;  tbe  temperature  was 
38°  centigrade  in  the  snii,  and  fell  daring  the  night  to  2^.3  centigrade. 
This  reduction  daring  clear  nights  has  led  many  to  erroneonsly  suppos* 
that  the  moon  is  tbe  caose  of  tbe  frosts,  an  error  that  is  now  huppilj 
being  rapidly  dissipated. 

in. — ^APFABATUS  AND  SETfiODS. 

Hamberg  describes  a  modification  of  Lamont'a  eartb  thermometer 
that  be  uses  in  Sweden,  and  which  for  moderate  depths  may  be  recom- 
mended elsewhere.  The  thermometer  proper  is  enveloped  in  glass  and 
wood  and  muslin  pads,  both  to  protect  it  ftom  injury  and  to  cut  off 
rapid  changes  of  temperature.  It  is  let  down  through  a  copper  tube 
into  the  mercury  contained  in  an  iron  cylinder  fastened  at  a  proper 
depth,  and  is  pulled  out,  read  off,  and  returned  whenever  an  observa- 
tion is  made.    (Z.  0.  0.  M.,  xvii,  116.) 

Sprung  having  devised  a  simple  form  of  self-recording  balance  ba- 
rometer, described  already  in  1876,  has  lately  published  results  of 
actual  records  as  a  demonstration  of  the  high  degreeof  accuracy  attained 
by  it.  Tbe  formnla  of  redaction  for  instrumental  corrections  as  given 
by  Sprung  is  exceedingly  simple.  The  accuracy  claimed  is  expressetl 
by  the  "probable  error"  {or  the  error  whose  size  is  such  that  it  iseqaally 
easy  to  make  a  smaller  or  larger  error, — or  one  whose  probability  is 
0.5),  which  is  :b  0.11'"°,  as  determined  by  comparative  readings  of  a 
standard  barometer,  but  only  ±  0.07  if  determined  by  independent 
comparative  readings  of  the  barometer  belonging  to  tbe  barojn^ph 
itself,  a  part  of  the  difi'erence  being  due  .to  the  sluggishness  of  tbe 
latter.    A  peculiarity  of  Sprnng's  barograph  is  that  tbe  special  ftppa- 


HETEOEOLOQT.  509 

ratos  for  registration  works  wttli  perfect  correctneBa,  and  without  injari- 
008  reflex  action  upon  the  accnracy  of  the  barometer  proper;  it  iB  but-* 
prising  that  many  pieces  of  self-registering  apparatas  are  still  used  in 
wliich  this  important  condition  is  neglected. 

The  probable  .error  of  the  eelfregietering  Hasllr  barometer  (Wild's), 
M  St  Petersbnrg,  has  only  lately  and  after  several  years  of  experience 
been  brought  down  &om  0.23  in  1871  to  0.085  in  1878,  and  thiB  Ity  Turtne 
of  many  laboriooB  computations  and  redactionB.  The  probable  error  of 
the  Schreiber  baro-thermograpli  is  still  about  0.24.  In  general  the  ]>er- 
fermance  of  Spmng's  balanco  barograph — with  eliding  rod  and  aUding 
weight,  andinvarlable  position  of  barometer  tnbe — haaproved  thoroughly 
satiB&ctory,  and  proves  it  to  be  au  exception  to  the  statement  of  Dr. 
Bchreiber,  in  December,  1881  (Z.  0.  0.  M.,  XTI,  p.  500),  that  all  other  sys- 
teiDS  of  regititratioD,  except  those  depending  on  the  motions  of  the 
barometer,  are  mere  methodB  of  interpolation.  The  insulation  of  the 
recording  and  the  measnring  portions  of  the  apparatus  as  accomplished 
by  Sprung  has  been  applied  by  him  to  thermometers,  rain-ganges,  &c. 
[Was  it  not  first  applied  to  meteorological  apparatus  by  O.  W.  Hough 
at  Albany,  in  1861,  whose  printing  barograph  aud  thermograph  atill 
mrve  as  the  trypioal  apparatus,  though  by  no  means  giving  such  aoon- 
rate  results  as  those  of  Wild,  Schreiber,  and  Sprang.]  {Z.  0.  6.  M., 
xm,  p.  46.) 

Crova  has  described  a  modification  of  Begnault's  dew-point  hygrom- 
eter, which  promises  to  give  highly  aoourate  resnlta.  Crova  draws  the 
air  to  be  examined  into  the  interior  of  a  highly-poliehed  tube,  whose 
outer  surface  is  cooled  by  evaporating  ether  or  other  processes,  and 
whose  temperature  can  be  determined  by  a  thermometer  immersed 
therein.  The  dew  is  deposited  on  the  interior  of  the  polished  tube, 
and  its  appeiu«nce  and  diBappearance  can  be  accurately  detected. 
{Z.  0.  G.  M.,  im,  p.  374.) 

Uignon  and  Benard  describe  a  condensation  hygrometer  so  arranged 
that  all  the  vapor  present  in  the  air  ia  precipitated  and  ia  collected  in 
a  special  vessel  for  measurement.  Fonvielle  suggests  that  this  instru- 
ment is  especially  adapted  to  collect  for  investigation  the  dust  parti- 
cles swimming  in  the  atmosphere,  and  that  interesting  results  would 
be  obtained  by  auch  apparatus  on  ballooa  voyages  among  and  above 
the  cload&    [Z.  0.  6.  M.,  ivii,  p.  375.) 

Stellnng  and  Wild  have  devised  a  form  of  evaporimeter  which  floats 
in  a  river  or  basin  of  water,  thereby  preserving  the  evaporating  water 
at  the  same  temperature  aud  as  nearly  as  possible  under  the  same  con- 
ations as  the  main  body  of  water  in  the  river  itself.  The  quantity  of 
water  evaporated  is  accurately  measared  to  one-twentieth  of  a  millime- 
ter. When  rain  falls  and  fills  the  evaporating  dish  above  a  certain  level 
the  snrplas  is  carried  into  the  interior  of  the  apparatus  and  can  snbse- 
qnently  b«  poured  away }  if  rainMl  is  too  heavy,  in  consequence  of 


sdbvGoo^^Jc 


51<^  SCIENTIFIC   RECOBD   FOR    1883. 

wbicb  tbe  whole  apparatne  would  Rink  beneatb  tbe  river,  then  it  ia  sap- 
ported  by  two  wires.    (Z.  0.  0.  M.,  xni,  p.  307.) 

Th.  Laager  publisheB  comparative  observations  with  fonr  Picbe  evap- 
orJmetcrs  exposed  under  various  conditions :  (1)  in  free  sunshine  and 
wind^  (2)  freely  ueai^  a  large  mass  of  water;  (3)  shaded  by  tree  or 
honse;  (4)  within  a  shelter.  The  relative  qaantities  evaporated  were; 
100,  98.3,  98.6,  and  62.0,  respectively.  Langer  conclades  that  for  ttie 
sake  of  uniformity  it  will  be  advisab'e  to  use  only  evaporinaetere  lo- 
cated within  abaters,  as  thereby  the  vaiiations  due  to  tempeiatore  of 
the  water  in  the  tube  are  greatly  diminished.  [As  the  direct  effect  of 
sunlight  or  solar  heat  npon  the  water  in  Picbe's  tabe  can  easily  be  obvi- 
ated by  adapting  a  small  shade,  there  seems  no  reason  wby  the  whole 
apparatus  thus  shaded  should  not  be  hung  in  a  free  ezposnre  to  the 
wind,  whereby  the  above  relative  percentage  of  62  would  undoubtedly 
be  increased.]    {Z.  0.  Q.  M.,  XTii,  p.  375.) 

Of  all  the  recent  contributions  to  hygrometry,  the  short  memoir  of 
April  8, 1883,  by  Femter,  "Psycbrometer  Stndien"  (Siteungtberielii  of 
tbe  Vienna  Academy,  vol.  Lzxxvn,  2  Abtheilnng),  is  so  excellent  a  sum- 
mary of  the  present  state  of  our  knoweSge  of  this  subject  that  (he  fol- 
lowing historical  and  critical  portions  are  worthy  of  being  reproduced 
in  this  place : 

"In  recent  times  the  psycbrometer  has  been  again  much  studied, 
since  we  have  endeavoK^,  both  theoretically  and  experiueotally,  to 
arrive  at  a  more  accurate  formula  for  the  computation  of  the  atmos- 
pheric moisture  ftom  the  psychromeRiic  data.*  By  tbe  assistanoe  of  tbe 
Boyal  Academy  of  Sciences  of  Yienua  it  was  also  made  possible  for  me 
to  institute  comparisons  of  {raycfarometers  on  the  Ober  at  an  altitude  of 
2018  meters  above  the  sea-level.  The  apparatus  that  I  applied  to  this 
purpose  were:  (1)  a  Wild's  ventilatidb  psycbrometer;  (2)  a  BegnaolPs 
dew-point  hygrometer;  and  (3)  a  Sohwackhiifer's  volume  hygrometer-" 

[As  these  observations  extended  only  over  a  few  weeks,  and  were  oon- 
fessedly  ansatisfactory,  I  need  give  only  the  following  abstract  of  this 
portion  of  Pemter's  memoir : 

"  Let  t  =  dry-bulb  temperature  in  Celsius  degrees. 
tf  =  wet-btdb  temperature. 
U  =  observed  dew  point  temperature. 
Pn  =  true  atmospheric  vapor  tension  corresponding  to  %. 
Pi  =  the  vapor  tension  corresponding  to  f . 
P  =  atmospheric  pressure  in  m  nt." 

*  Bluifard,  Joarnkl  Asiftllo  Sooiety  of  Bengal,  voL  Xi.V,  pftrt  vi,  1676. 
ChiBtooi,  Uemorie  e  Notiiie  Metooiologiana  ItalJBiiB,  anno  1876,  fltae.  1, 1^  and  S. 
ChistoDJ,  Annklt  delU  HeWorologl,  Fart  I,  IdHO. 
SworilclD,  Bepcrtorinm  fUr  Ueteorologi,  vn,  TSo.  8,  1861. 
Angot,  Jonmat  d«  Physique,  3d  wrieB,  1882,  No.  1,  p.  119. 

Haxtrell  and  Bte&D,  Zeitsohrift  d.  SateirdcbiMben  OeMll.  HetMnvlogto,  bd.  xn. 
(UAZwell'B  orlgliiAl  Bladf  is  pnblUilied  In  tbo  Article  Diffaaion,  EnoydoiNBdl*  Bm- 
~  ■  ed.,  voL  VII.) 
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ABBoming  f  to  be  the  true  ur  tempersCare  and  tbe  jf,  to  be  correotly 
given  by  t^,  we  have  the  ordinary  psychrometer  formala  of  Aagnst — 

p,=p,  —  A  {(-ti)  P,  whence,  A  =—3^^^-^Tp 
Thirty  observationa  of  the  dew-point  and  psychrometer  gave  Pernter 
A  =  0.0010415,  or  considerably  larger  than  as  deduced  from  observa- 
tioDS  at  low  altitadea.  Pernter  fiirther  considered  that  a  similar  re- 
sult, A  =  0.001284,  deduced  fknn  eight  observations  with  the  Schwack- 
hofer  hygrometer,  jnstlAes  at  least  the  general  oondasion  that  the 
&ctor  A  increases  with  diminution  of  pressure.] 

"The  object  that  sncb  comparative  observations  always  have  is  to 
construct  empirically  a  formula  whose  application  to  pBycbtometric  ob- 
tervations  will  give  the  tension  of  atmospheric  vapor  with  the  greatest 
attainable  accuracy.  Begnanlt,  long  ago,  and  since  him  others,  have 
giiowa  that  tbe  theoretical  deduction  of  tbe  psychrometer  formala  gives 
DO  sfttisfkctory  result,  and  thus  it  might  appear  that  one  would  do  best 
to  i«ioanee  the  theory  and  simply  seek  an  empirical  formula  that  shall 
correspond  to  tbe  results  of  observations.  T,  however,  believe  that  it  is 
predeely  the  theory  of  tbe  psychrometer  that  gives  tbe  best  starting- 
points,  in  order,  with  help  of  comparative  observations,  to  arrive  at  a 
satisfactory  formala,  and  I  must  therefore  introduce  some  theoretical 
viewL 

"From  thaorvtioal  cotuwierattotM  we  possess  two  forms  of  the  psychrom- 
eter formala — the  one  deduced  from  the  convection,  the  other  ft«m  the 
diffiisiou  and  conduction  theory  of  this  instrument.  It  was  August  who 
first  deduced  his  &nitliar  formala  fh)m  tbe  theory  of  convection.  Max- 
well repeats  this  concisely  in  tbe  following  manner  [see  the  reference  be- 
fore given;  but  it  shonld  be  noticed  that  the  following  is  merely  Max- 
well's  exposition  of  Dr.  Apjobn's  reasoning.  See  Trmu.  Bogai  Irith 
Acadewtg,  1834.] 

Let  m  =  the  mass  of  a  quantity  of  atmosphere, 
t  =  temperature        »        »  » 

p,  =  true  tension  of  tbe  Etqaeous  vapor. 
P  =  total  barometric  pressure. 
a  =  the  deufiity  of  aqueous  vapor  relative  to  fdr. 
A.  =  the  latent  heat  of  evaporation. 
Then  will 


Pi  =  the  vapor  tension  correspondlag  to  tbe  temperature  f 
^  to  which  the  wet  thermometer  sinks ;  then  will 

(i*!  —  P*)  ^n-  =  the  quantity  of  aqoeous  vapor  evaporated  from  Ote  wet 
bulb,  and 

(?i  —J*^)  —5^  ^  —  ^^  quantity  of  heat  neoessaiy  to  sooh  evaporatton. 
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Iq  the  condition  of  eqailibriiun  this  amount  of  beat  will  be  conveyed 
(to  tbe  wet  balb]  from  tbe  quantity  m  of  air  with  speciflo  heat  S  that 
fiows  past  the  web-bolb  thermometer;  therefore, 

«((-f)B=(p,-J'.)^A 
or— 

P.=J'.-]p|('-0  ....    (A) 

Id  this  reasoning  a  small  qnantity  has  been  neglected,  which,  bow- 
ever,  as  can  be  easily  shown,  is  entirely  negligible.* 

"  Id  leepect  to  the  tndiTidaal  cases  of  dednction  of  this  formula,  as 
Xiven  by  Aagast  himeelf,  and  by  Belli  (Cono  di  fitioa  etperitiKTttate } 
OhistODi,  I^tnnale  pnchrametrUcke,  Zeitaokri/t /.  Met.,  XTi,  p.  81),  I  con- 
aider  it  important  to  demonstrate  that  with  all  the  accuracy  demanded 
by  Angnst  and  Belli,  the  above  formula,  as  deduced  by  Maxwell,  is 
equally  accurate. 

August  (Pogg.  Ann.,  bd.  T,  p.  77)  considers  that  aqneoas  vapor  is  also 
contained  in  the  air  that  is  flowing  to  tbe  thermouieter,  uid  he  intro- 
duces air  and  vapor  according  to  their  weights  into  the  formula.  U, 
then,  p  is  the  Dormal  weight  (at  OC,  and  760<™>)  of  the  anit  volntne  m 
air,  we  have — 

Weight  of  the  diy  air  =  ^^  p  j-l-^ 

Weight  of  the  origin^  aqueous  vapor  =  ^^  p  ff=--7- — ; 

Weight  of  the  evaporated  aqaeons  vapor  =  ^^^  p  f  s — ^— 3- 

Therefore,if  the  specific  beat  of  aqueous  vapor  under  constaot  press- 
ure is  It,  the  above  formula  for  the  condition  of  equilibriom  becooiea — 

(P  -!>,)  8  {*  -C)  -f  jjo  ff  *  {( _  O  =  (Pi  -  J^)  A  <r 
or — 

Let  na  asenme  ^  =  ^,  as  is  certainly  allowable  [in  the  first  term],  and 
we  have^ 

[We  can  estimate  the  accuracy  of  this  approximation  by  tbe  follow- 
ing considerations]:  in  the  most  uDfavorable  cases  ^  may  eqoal  0.O3; 

f\  — {^   j  is  a  constant,  and  equals  —  0.26,  and  therefore  in  the  moat 
unfavorable  caae 


PC-'S)= 


or  the  entire  bracket  equals  1.0052,  and  can  therefore  be  pat  at  UDity, 
and  the  formula  remains  as  given  in  the  above  text. 

Belli  really  deduced  his  formula  ouder  the  same  assnmptioDSr  ic  is 
therefore,  a  priori  certain  that  it  will  lead  to  the  same  reaolta;  8inoA| 
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In  Uiis  rensoiiiDg  (of  ADgtwt,  Apjoho,  and  A^»xwelI)no  attention bw 
*  been  given  to  tbe  inflaence  of  radiation ;  if  one  bad  cooBidered  tbis,  then, 

bowever,  Cbistoni  ascribes  to  it  taigh  importance,  I  will  show  tbatitaleo 
rednoes  to  tbe  formnla  given  in  the  text : 

Belli  starts  with  the  masses  of  air  and  the  vapor  instead  of  with  the 
weight,  as  did  Aagnat  Let  m  t>e  tbe  total  mass  of  both;  tbe  ratio  of 
tbe  masses  of  air  and  aqaeons  vapor  ia  as  F—pttoptUBO  that  tbe  mass 
of  tbe  air  is 

*"  (P  -P») 
P-Pn+Ptff 
and  tbe  mass  of  tbe  vapor  is 


P-Pt+P»ff 

and  the  snm  of  both  is  m.    When  the  air  has  cooled  to  f ,  and  becomes 

satnrated  with  vapor,  then  the  new  vapor-maasj)!  is  to  tbe  mass  of  air 

which  has  remained  nncbanged,  and  is  still 

m(P-j>a) 

P-Pe+Pt'J 
as  |>i  <r  is  to  P  '  Pi :  whence 

P  -p,+p»<T'  P-Pi 

aod  therefore  tbe  mass  of  tbe  uewly  developed  vapor  is 

P-j„  +  p,^(,F^y'-^> 
we  bave,  therefore,  as  tbe  equation  for  the  permanent  mainteBance  of 
this  condition 

or 

lEfp.-^=^^[i-?(l^)>-">-...(c,. 


Dnfavorable  case  1.01,  and  siDce  tbe  expression 


SiDce,  DOW,  £ — £?,  is  only  » little  larj^er  tlisn  nnlty  aDd  is  in  tbe  most 


is  also,  as  before  shown,  onl;  a  little  greater  than  auity,  we  can,  there- 
fore, certainly  replace  each  by  1  considering  that  in  the  reaalt  for  po  tbe 
hnodredth  part  can  never  be  exact  and  is  not  even  necessary,  and  thas 
there  remains  again  the  expression  given  above  in  tbe  text. 

I  have  notdi^ained  this  presentation,  triviL*>l  as  it  may  seem,  becanse 
it  frpc|nently  seems  as  thongfa  a  psychrometer  formnla  is  considered  as 
better  tbe  more  complicated  it  is,  and  especially  because  Cbistoni  only 
i«eaDtly  (see  his  treatise  above  cited)  has  claimed  for  the  formnla  of 
Belli  an  advantage  over  that  of  August,  and  declared  it  as  the  best  that 
at  present  existe. 

The  formula  of  August,  as  well  as  that  of  Belli,  are  both  baaed  on  tbe 
eonsideration  of  convection,  and  by  omitting  tbe  radiation  give  abso- 
hitely  tbe  same  result  Therefore,  theoretical  considerations  will  not 
prove  the  more  complicated  formula  to  be  tbe  more  accurate. 

B.  Hi8.&9 33  Coo^^lc 


Maxwell, 
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since  tbo  rodiatioD  (J)  can  be  put  =  OR  (t—ff),  where  O  =  the  Bnrfnoa 
and  B  =  the  coefBcient  of  radiation,  we  sbonld  bave  had 

OB  ((-(')  +  «S  (t-f)  =  (p.  -J,,)  ^ 

or, 
*  pfl  n       OUT 

P'="-,.-l^+mp-''^ ("I 

[This  is,  therefore,  the  Pemter-MacioeU  formala,  in  which  conrevtioa 
and  radiation  are  both  conBidered.] 

The  deduction  of  psychrometer  formulEB  under  the  assumption  of 
perfectly  calm  nir  {%.  e.,  ueglecting  convection  aud  consideriDg  only 
radiation,  conduction,  and  difl'usioii)  has  been  completely  given  by 
Maxwell,*  and  8tefoD,f  and  they  bave  arrived  at  tfae  following  ezpre«-  ' 
aions,  respectively: 

>=^'-^§^  +  ,^)('-'') («> 

Stefai J>.  =  i'.-j^(K+Br)('-f)  •    •     ;    ■    .^-(F) 

which  latter  becomes  the  same  as  the  former  if  we  pnt  K'  =  -rj,  i.  &, 

Maxwell-Stefan,    .     .     .    i^=Pi-;^(§+^')  (t-f) (G) 

lu  these  equations  we  have  [assumed  the  thermometer  bulbs  lobe 
spheriml  and  of  radius  r,  and]  pnt 

p  =  the  normal  weight  of  the  unit  of  volume  of  the  air; 

K  =  the  coefficient  of  conduction  of  the  air ; 

D  =  the  coefficient  of  diffasion  of  aqneous  vapor  in  the  air. 

Since,  now,  K'  =  -q  =  O.IS,  according  to  the  experiments  and  com- 
putations of  St«fan,  and  D  is  also  =  0.18,  according  to  the  statement  of 
Stefan,  therefore  the  formula  deduced  for  quiescent  air  acquires  the 
same  form,  i.  e., 

as  that  deduced  from  the  convection  theory.^    This  must  aroase  sos- 

*8ee  Eite!)clopadiaSrilannica,9t'b^itlon,  Tol.  vu,  ArLDiffluioii,  Loadou,  liJ78,«Bd 
Zeil.  0»t.  OmcII.  Jf«l.,  XVI.  * 

\8eeZeitahiiftdvikt.  Qtmll.  far  Mettorologie,  XVJ,  p.  ITT. 

t  Since  D,  the  coefficient  of  diffosion,  may  be  an  nnfamilinr  term,  I 
will  here,  by  it«  dedoction  from  Stefan's  diffusion  theory,  briefly  show 
what  meaning  it  has  in  our  formula.  Let  A„  be  a  constant  depending 
only  upon  the  nature  of  aqueous  vapor  and  the  air,  then  the  piocesa  ^ 


,zci  ,,C>Xn->g[c 
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pieions  agaftiBt  the  derivation  fttrm  tlie  coDvectioD  theory,  for  the  deriva- 
tton  for  quiescent  air  is  certainly  free  from  all  objection.*  In  fact  an 
hypothesia  :ra8  made  in  the  assamptioo  of  the  convectioD  theory  that 
tertainly  is  not  proper,  namely,  that  the  arriring  air  in  the  instant  of 
its  passing  by  gives  up  the  whole  qnantity  of  heat  mS  {t—t')  that  ia  to 
ay  that  it  is  cooled  throagh  the  whole  interval  t—t';  with  this  also 

diffusion  is  represented  (see  Stefan,  Sitzutigsberwht,  Vienna  Academy, 
Td  Lxvni,  page  385)  by  the  formnia: 

/>i  51  =  -  -^  —A,,  piPt{Vi  —  Ma) 

where 

Pi  =  the  density  of  molecules  of  aqneons  vapor; 

II,  =  the  velocity  of  molecnlea  of  aqneous  vapor; 

p,  and  iti,  the  same  datH  for  the  air; 

S  is  the  acceleration,  which  =  0  under  the  present  assumed 

state  of  equilibrium ;  so  also  iu  this  case  is  the  evaporation, 

OT  «i=0.    Therefore,  we  have 


Knoe,  now,  p, :  Sj  =  ptlt :  p«T,  where  i,  is  the  normal  density,  for  jig  = 
760»",  therefore,  multiplying  and  dividing  by  ^i,  we  have 

ipi  ■         A„  To  if  Si  p, 

*r  =  -      Tj»,       ai  /"i  "i 

But  ji,  E=  P  —  p, ;  furthenuore,  />■  U|  is  the  quantity  of  evaporation  for 
tbe  nuit  of  surface ;  for  the  spherical  bnlb  of  the  psychmmetor,  there- 
fon,  this  qoautity  is  Q  =  4»r  t^/ii  m.    Therefore,  if  we  pat 

l_AnT,J,ai 


I    »P_ Q 


aod  after  integration 


log 


whence,  evidently,  D  =  ^-J?*_  _.    Siucep*  =  760  and  ^  can  be  pot 

=  1  for  the  temperatures  oocarring  in  psycbrometer  observations,  there- 
fore D  is  nearly  constant. 

'[Even  thia  d«rivalioD,  howew,  implJM  acrtain  MsnmptioiM  thkt  need  farther  in* 
T»tig.li«i..-C.  A.j  .(ID^^Ic 
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Talla  the  farther  hypothepis  that  as  mnch  vapor  is  developed  as  is  nec- 
eosary  to  the  fiaturation  of  the  -  air  at  V  degrees.  Both  of  these  txiDdi- 
tions  are  only  approximately  fulfilled.  It  is,  therefore,  certain  that  tiie 
convection  theory  affords  only  an  approximate  fonnnla. 

Therefore,  we  abide  bj  the  hypothesis  of  perfectly  quiesceat  air;  fw 
which  ca»e  the  Maxwell  Stefan  formula  {F  or  G)  holds  good  with  per- 
fect exactness.    If  for  this  hypothesis  we  compute  the  foctor. 


Di*/>L  J      t-t'  P 


BKSuming  spherical  thermometer  bulbs,  we  obtain  for  the  first  part 
K  , 

take  r=0.57  centimeten^  whence 

Brs=0.000005 
the  second  part  becomes 

j^=0.O0063O 
whence  A=0.001260. 

In  fact,  BegoaalC  fonnd  A=0.001280  from  observation  in  peifecUy 
quiet  air  in  a  tsmall  closed  room  (Pogg.  Annalen,  lxzxtui,  p.  428),  and 
Sworikin  (Wild'a  Repertori%m,  Vll,  No.  8,  p.  17)  finds  from  0.001100  to 
0.001500  for  quiet  air,  therefore  again  on  the  average  0.001300. 

But  in  fact  we  almost  never  have  to  do  with  perfectly  qaiet  air,  and 
even  becanse  of  the  cooling  of  the  air  close  to  the  wet  thermometer  a 
coiM'ectiou  is  always  present  there.  If  one  would  obtain  results  to  any 
extent  consistvt  with  themselves  he  most,  since  convection  is  unavoid- 
abte,  provide  for  one  that  will  assure  a  permanently  uniform  movement 
of  the  air.    This  is  attained  by  means  of  the  ventilation-psyclirooneter- 

If,  therefore,  we  begin  with  assuming  a  ventilated  psycbrometer,  and . 
therefore  strong  convection,  we  have  no  theoretical  formula  for  this  case. 
Wo  can,  however,  attempt  to  adapt  the  fonnnla  for  quiescent  air  to  tbe 
case  o/  ventilation. 

Stefan  {Zeit.  f.  Met.,  xtt,  p.  181)  has  remarked  that-  in  the  fonnnla 
[G]  for  qniescent  air  it  can  be  assumed  that  tbe  introdnction  of  cooveo- 
tion  simply  causes  K  and  D  to  increase  nniformly;  therefore,  _  will  re- 
main very  nearly  constant.  This  being  assumed,  it  is  plain  that  for 
increasing  values  of  1)  the  second  part  S, —  of  the  foctor  will  therefore 
become  smaller.  Herein  we  find  a  reason  why  the  theoretical  value  of 
the  whole  factor  A  is  not  attained  in  tbe  comparisons  of  the  \'eDtl)atioo 
psycbrometer.  In  fact  the  valne  empirically  determined  for  a  barometrio 
pressure  of  760""  is  almost  exactly  0,000800  on  tbeaverageof  tbe  v 


sdbvGoo^^lc 


UBTBOBOLOGY.  517 

trials.*  Since  now  tbe  factor  A  consfsts  of  the  coDatant  invariable 
part  ,^— -,  ant)  tbe  \arlable  part  J"---     we  can,  aince  ^-  =  1  write  tbe 

Uipa  Llipa  u 

formala  thnx  (si'o  the  fonnnla  H) : 

'--'-!'['+.«,]('-"> <" 

vliere  a  denotes  a  new  couutant  tbat  niidvr  the  asautuptiou  of  a  uniform 
veotilatiou  and  constant  harometrii;  preetsiire  should  be  invariable. 

Prom  this  we  see  that  the  term  <le[keuditig  on  radiation  can  indeed 
he  dimiuiahed  by  ventilation,  Imt  eeitain'y  not  so  much  that  it  can 
he  wholly  neglected. 

It  will  nob  be  siipertliionn  at  tlii«  place  to  indicate  ho-v  very  erroneous 
it  bas  been  to  neglect  the  influence  of  radiation  in  tbe  deduction  of  the 
[wychronieter  formala.  In  fnot  it  proves  to  t>e  for  still  air  quite  as 
lai^  as  the  theoretical  factor  in  August's  formula,  if  one  assumes  a 
B)>bcrical  thermometer  bulb  of  U.57  centimeters  radius,  as  is  tbe  case  at 
tbe  observing  stations  of  the  Vienna  K.  K.  Central  Institnte  for  Meteor- 
ol»gy  and  Terrestrial  Magnetism. 

If  we  would  possess  a  nniform  formnia  for  all  tbe  varioas  tber- 
mumelers,  we  must  seek  a  metbotl  of  csrrjing  out  the  suggestion  of 
KaiDtz.t  He  remarks,  "  As  a  pendulum  occupies  only  approximately 
equal  times  for  »  vibration  over  large  and  small  arcs,  eqnally  so  differ- 
ent thermometers  give  only  approximately  equal  results.  As  with  tbe 
peudulom  tbe  area  must  all  be  reduced  to  one  of  infinitely  small  ampli- 
tude, so  with  the  thermometer  wo  must  undertake  a  reduction  to  aa 
infiuitely  small  one." 

We  can,  however,  in  using  tbe  ventilatiou-psycbrometer,  consider 
this  reduction  as  already  partly  made,  since  in  that  iostrnment  the  t«rm 
tiuU  contains  the  intiueuce  of  radiation  is  materially  diminished. 

A. further  iufiuence  that  bas  not  at  all  been  considered  in  the  formnia, 
U  that  of  the  muslio  eovor  of  tbe  wet-bulb  thei;inometer.  In  the  de- 
■luctiou  of  the  formnia  no  consideration  was  given  to  this.  Xow,  K&mtz 
(beiug  made  observant  by  reason  of  tbe  I'requeut  cases  that  be  had 
onsisiou  to  observe^  where  the  wet  thermometer  stood  sometimes  as 
high,  and  sometimes  higher  than  the  dry,  when  a  comparison  with  tbe 
hair  hygrometer  showed  the  air  to  be  not  saturated  with  vapor)  has  in- 
vestigated tbe  cause  of  tbe  pbeuomenon,  and  found  it  in  tbe  muslin 
eoveriog  of  the  wet  thermometer.  According  to  his  experiments,  at  low 
temperature  the  wet  thermometer  stof>d  too  high  by  U.4U°  0. 


8  la  the  value  that  RefCoaaU  gave  aa  long  ago  as  1045.    Tbe  form  of  the  pay- 
r  foroolK,  aa  it  haa  aioce  then  beeb  almost  nniveraally  adopted,  contain* 
Ihia  Tftln*;  it  i«ad» 

tEiote  iqwrtoHwt /fir  V«fwro(o^  bd.  u,  p.  56.  ^ 

1  Kiota  £q)«r«>riM»,  bd.  II,  p.  54,  Digitized  by  OcIOqIc 
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If  tbis  is  an  iofiuence  of  radiation,  as  nndoabtedly  it  is  with  dry  mot- 
liu,  tbo  coDsequence  would  be  that  this  iafluence  would  increase 
with  increaeiDg  difference  (t—t').  But  the  fact  is  that  this  inflaence 
disappears  in  psychrometer  comparisons  more  and  more  in  proportion 
as  (t— t')  iucreaaes  at  Ica^t  with  the  air  in  motion.  Tbis  behariorde> 
mands  atill  more  thorongb  investigation,  t  will,  however,  now  mention 
that  1  consider  this  phenomenon  as  attribntable  to  a  "  slnggisboesii'' 
of  the  wet  bnlb  in  the  ueigliborfaood  of  tbe  point  of  atmospheric  uta- 
ration,  so  that  with  very  damp  air  the  evaporation  does  not  proceed 
fast  enough  in  proportion  to  the  passing  current  of  air.  The  experi- 
ments also  confirm  this  view.*  If  one  would  in  the  formula  take  Re- 
count of  this  "Blnggisbness"  of  the  psycbrometer,  then  a  correctiou  to 
the  psychrometer  difTerences  <— f  can  be  so  applied  that  it  shall  be  a 
maximum  for  t—f^Q  and  be  inversely  proportional  to  this  difference. 
If  we  call  V  the  maximum  value,  then  tbis  correction  will  in  general  be 

. — wf:r--^i  if)  with  Kumtz,  we  take  vsO'^.S  centigrade,  then  will  this 
(I— r)+l 

correction  have  a  sensible  inflnenceonly  up  to  a  depression  ((— C}of  9^ 

C,  in  fact  only  up  to  those  of  6<^  C. 

I  have  applied  this  correction  to  ray  observations  and  obtain,  then,  on 
the  average  A=0.0(X)043  instead  of  0.0010415.  [Pernter  here  alludes  to 
his  thirty  observations  of  dry  and  wet  bnlbs  and  dew-[>oint  on  the  sum- 
mit of  the  Obir,  spoken  of  in  tbe  first  part  of  tbis  paper.  In  these  obser- 
vations t—t'  ranged  from  3°.6C.  to  0°.5G.,  and  its  values,  corrected  by  - 
tbis  new  formula  for  sluggishness,  ranged  from  .'to.7  C.  to  0^.8  C] 

There  remains  now  only  an  investigation  of  tbe  constAut  a  in  our 
psycbrometer  formnla.    Tbe  psycbrometer  factor  is  [see  (E)  and  (1)] 

If  the  air  is  motionlesa,  then  will  a=l.  For  a  definite  velocity  of  venti- 
lation and  equal  air-pressures  a  increases  to  a  value  that  is  constant  under 
these  conditions.  If  .however  tbe  rate  of  ventilation  remains  the^same 
and  the  barometric  pressure  varies,  then  we  must  investigate  whet  b^*  or 
not  a  depends  on  the  pressure  of  tbe  air.  This  we  attain  iti  the  follow- 
ing way;  for  absolute  calm  at  both  high  and  low  pressures  -^  is  equiU 

to  unity.  In  the  change  ftvm  calm  to  constant  rate  of  ventihition  K' 
and  D  increase  uniformly  (at  least  very  nearly  so)  whether  the  chuige 
goes  on  at  high  or  low  pressures;  aK'  will  always  remain  eqnal  to  aD. 
Undoubtedly,  however,  oK'  will  not  be  so  large  at  low  as  at  high  press- 
ure, since  certainly  in  the  latter  case  the  mass  of  the  arriviat;  air  is 

'Willltier  uid  Orotrian  fonnd  thftt  fluids  in  the  neigblMirbood  of  tlieir  points  of 
•atnntioa  almoat  eatirely  ceaaa  to  evaporate,  and  that  even  wbea  qait«  flu-  from  It, 
between  glws  roda  («.  g.,  drop!  of  water),  dissipate  only  very  slowly  and  iriih  difi- 
oDlty,  and  this  OBTtainly  also  applies  to  the  meabes  of  mtuliu.  (See  WiAdeniaaB. 
Amulen,  xi,  p.  56J  to  555 ;  aim  Hacalao,  Orimaldi,  OattUa  ClUmtea  AoNma,  T«d.  xn, 
1881.)  ,  ..CotU^lc 
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greater  than  in  the  former.  Therefore,  also,  oD  will  be  larger  for  high 
tbao  for  low  pressores ;  that  is  to  eny,  a  most  be  greater  for  bigb  press- 
iiie6.thu)  for  low. 

Rr 
rUpB 

for  low  pressnres;  that  therefore  A  iucreaaes  with  altitude  above  ttae 
ocean  snriace.  And  this  is  precisely  what  my  observations  give  for  the 
snnmit  of  the  Obir. 

AcGording  to  the  preceding,  it  is  to  be  expected  that  a  stands  in  a 
simple  direct  ratio  to  the  air-preasare,  so  that  if  Oi  is  its  value  for 
760"*,  then  for  any  other  pressnre  a  =  „^  a,. 

For  the  investigation  of  this  dependence  there  are  some  experiments 

at  my  disposal.    Chistoni,  Augot,  and  Stanford  (see  the  previous  refer- 

encea)  have  submitted  a  largo  quantity  of  material  for  high  pressures.* 

1  have  taken  the  mean  of  their  determinations,  and  find  for  A  the  fol- 

loving  valnes : 

BlanfoM    O.OQOS27 
Angot  .000851      • 

Ghistoni      .000851 

Mean      0.000843 
Since  these  comparisons,  especially  those  of  Blanford,  were  made 
with  large  differences  ((—(')?  I  have  uot  considered  it  necessary  to  apply  - 
the  correction 

V 

t-i'+l 
Since  now  [the  preceding  formula  and  reasonings  give] 
A=0.000630+?!?*^ 

where  I  have  aasnmed  for  Br  a  mean  value  of  0.000055  [which,  as  before 
shown,  is  especially  applicable  to  the  thermometers  of  the  Austrian 
observers],  it  follows  that  for  the  above  three  series  of  observations 
a,=3.0. 

r.  0.000630  "1 

L  ^      0.000813-0.000630J 

Uy  own  comparisons  on  the  summit  of  the  Obir,  after  applying  the 

oorrectioD  -- — ~ — .-  give  A=0.000943,  whence  at=3.0.    If  a'  is  smaller 

in  the  ratio  of  the  dimiontion  of  pressure,  then  should  this  latter  have 

=2.3  and  A  woald  have  been  found  0.000901  instead 

of  0.000943. 

*Eiiie«  BegDanlt'a  time  the  factor  0.000800  hsa  been  geoerully  retained.  Still, all 
later  invcatigatAra  liave  from  their  comparieoaa  dedoced  even  larger  factors.  Ouly 
Sworikin  finda  0.010725  and  Macd  de  LSploa;  vith  a  awiag-thermometer  (thermo- 
aKti«  £  Amide)  even  0.000693.  Thia  latter  detenniuatioa  seems  to  differ  too  far  from 
Uw  otbera,eBpeeUU7  the  long  aeries  of  Chistoni  and  Angot,  for  me  to  consider  it  quite  . 
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"Sow  it  seems  to  me  tliat,  considering  tbe  differeoce  of  the  ther 
mometers  and  Tentilators  employed,  this  difference  is  easilj  to  beei- 
plained,  and  altboagb  still  fnrther  experiments  remnin  to  be  made  in 
this  direction,  they  can  only  in  substance  confirm  this  result. 

I  will  now  briefly  collect  the  results  of  the  investigation: 

(1.)  ThederivatioDoftbepsycbrometerformnla  under  this  assumption 
of  the  existence  of  c6nvection  leads  to  no  result,*  eince  the  hypotbesitt 
that  tbe  air  flowing  past  is  cooled  from  e  to  ('  by  contact  with  the  ther- 
mometer bulb  does  not  agree  with  the  facts. 

(2.)  The  derivation  of  tbe  psyChrometer  formula  of  Maxwell  and  Stefeu 
for  absolutely  motionless  air  is  perfectly  exact  for  this  conditloo.  If 
weeodeavor  to  introdace  into  the  formala  a  modiflcatiou,  in  order  that  it 
may  also  hold  good  for  moving  air,  then  it  undoubtedly  loses  its  precision 
but  does  give  a  very  approximately  correct  expression,  that  when  we 
consider  the  sloggisbness  of  the  psychrometor  in  tbe  neighborhood  of 
saturation,  reads  as  follows : 

'•='"-^S.[f+.-^]    [('-") +,T^'jTl] 
or  if  we  put  v  =  0^.5  C.  and  insert  tbe  other  numerical  values  {as  given 
above,  assuming  rs=  0.57  centimeters],  we  have: 

p.=l„-PO.0<»63o[l  +  y    [(,-,.) +j-,^;^:^-J 

(3.)  The  term  de]>endiug  on  radiatiou  does  not  disappear  oven  for 
rapidly-moving  air.  For  absolutely  calm  air  it  is,  indeed  (for  bolbs  of 
tbe  radias  0.57<°>),  quite  as  great  as  Ihat  depending  on  conduction. 

(4.)  For  equal  wind  velocities  and  barometric  pressures  the  constant 
a  is  invariable.     Assuming  equal  velocities,  it  is  smaller  with  lower 

pressures  and  most  probably  in  the  ratio  -  ^  .    The  maximum  value  of 

a  for  pressures  of  about  760°""  results  from  observations  as  Oi  ^  3.0; 
therefore,  in  general, 

<.=3.0j|; 

This  value,  introduced  in  the  above,  formula,  gives 

j,.=y,-P0.000630  [l+^]  [(,-n +(j:r^^-,] 
or  for  Stations  at  low  levels 

•         i^,=p,-0■000843  [((  -  n+^t^,J^  P 
This  simple  formula,  as  has  been  above  shown,  should  not  be  made 
more  complicated  by  giving  tbe  factor  A  some  other  form,  sinoe  in  no 
case  will  a  greater  accuracy  be  thereby  attained. 

*  If  n«  abBlaiu  A^m  conaidering  ns  an  impoTtaat  ezpresBloii  the  Moond  Mnn  within 
tbe  brackets  la  th*  convection  formula  (D),  and  eeek  only  to  find  for  m  s  nmnerieal 
-vftlne  that  coirespoods  to  the  observatlotiB,  ire  find  msiTH.O  for  barometric  prcaenre 
760™>,  to  which  (since  m  iDdicatea  the  mosa  of  air)  it  iadiffloalt  to  attach  Mi<r  int^li- 
Slble  idea. 
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(5.)  Prom  all  tiiis  it  resulbi,  however,  that  we  have  little  or  do  pros- 
pect of  attaiuiog  to  au  exact  psychrometer  forinnia,  aod  therefore  need 
not  ex|>ect  to  obtain  the  vapor  tcasion  accurate  to  O.!*""  by  meaus  of 
the  psychrometer.     (Peruter,  Psychrometer  Hiudien.) 

Wild,  iu  some  remarks  upon  the  establishment  of  aaemometers,  op- 
poses the  statement  of  Dr.  Scbreiber  that  the  self-recording  Bobinson 
anemometer  is  better  adapted  than  Wild*s  tablet  anemometer  by  the 
■t&tement  of  bis  own  convictions  that  the  latter  is  not  only  much  more 
convsuient  but  also  more  accurate ;  in  this  last  particnlar  his  anemo- 
meter seems  to  hare  exceeded  Wild's  expectations,  his  original  idea 
bsv'ing  been  merely  to  devise  an  instrument  that  should  be  more  con- 
venient aud  simple,  and  therefore  adapted  for  the  use  of  numerons 
stations.  la  simplicity  and  cheapness  the  tablet  anemometer  apparently 
caonot  be  excelled.  Wild's  experience  in  northern  regions  sbowstbat 
the  self-recording  Robinson  auemometer  cannot  be  kept  in  continuous 
operation  owing  to  the  cold,  the  snow,  and  ft«st-work,atid  that  it  is  only 
practicable  to  use  it  at  second-class  stations  when  the  observers  are 
thoroDghly  drilled  as  at  the  Army  Signal  Office.  With  regard  to  the 
Hsgemauu  aspiration-anemometer,  especially  as  made  by  Kyrop,  in 
CopeDhagen,  he  finds  that  it  is  simple,  easy  to  use,  convenient,  aod 
accurate  to  read,  even  at  night  time,  since  the  dial  can  be  placed  within 
the  bailding  while  the  conical  point  is  established  above^be  roof;  tbo 
price  of  this  apparatus  is  twice  that  of  the  tablet  anemometer,  and  this 
alone  is  an  objection  to  its  geueral  introduction.  {Z.  0. 0.  M.,xvn,  p.  21 1.) , 
H.  Louis  F.  Melsens  presented  to  the  Congress  of  Electricians  a 
memoir  on  the  lightning  conductor  and  its  history  since  the  days  of 
Benjinnin  Franklin.  The  two  principal  forms  of  protection  against  ligbt- 
uing  arc,  first,  that  of  Gay  Lussae,  who  advocates  a  small  number  of 
conductors  having  large  sections  and  raised  to  great  altitudes;  and, 
•eoood,  the  system  of  Melsens,  who  advocates  the  employment  of  un- 
meroos  conductors  having  small  sections  and  numerons  points  not 
greatly  elevated,  the  whole  forming  a  sort  of  wire  cage.  He  elaborates 
io  foil  the  scientific  reasons  that  have  led  to  these  two  forms  of  the 
original  lightning  condnctor  of  Benjamin  Franklin.  {Z.  O.  G.  M.,  svii, 
p.  49.) 

I>r.  E.  Weiranch  contributes  formnlfs  and  methods  for  the  convenient 
application  of  Bessel's  sine  and  cosine  formula  to  meteorological  obser- 
vatioDS  in  hopes  that  from  namerons  such  applications  one  may  derive 
values  of  the  constants  for  many  localities  by  tbe  study  of  which  latter 
ftirther  progress  may  be  made  in  climatology.  He  gives  four  methods 
for  the  determination  of  these  constants  from  equidistant  phases,  namely, 
ioterpolation  by  differences  (two  methods),  parabolic  interpolations, 
goniometric  interpolations.  The  differences  between  the  results  of  these 
fbar  methods  are  slight  but  important;  tbe  last  two  are  rigorous  and 
preferable.    {Z.  0.  0.  M.,  xvui,  p.  20.) 

DigilizedbvGoO^^IC 
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IV. — CONSTITUTION  AND  PBOPBBTIEB  OF  THF.  ATHOBFHXSE. 

Prof.  G.  A.  Togler,  of  Bonn,  reviews  the  questioD  of  tbe  variationa 
of  the  amouDt  of  oxyK^D  in  tbe  atmosphere.  His  ovii  views  differ  so 
radical);  ftY>m  Morley,  and  are  so  important  in  connection  with  many 
climatological  qaestions,  especially  tbe  formula  of  barometric  bypsome- 
try,  that  farther  investigatious  and  observations  are  necessary;  the 
qaestiou  mast  still  be  coosidered  as  undecided  as  to  whether  the  varia- 
tions of  oxygen  may  not  explaiu  tbe  formation  of  barometric  maxima, 
tbe  cooliug  of  the  lower  strata,  and  the  variations  in  the  coeGQcieat  of  tbn 
bypsometnc  formala,  and  it  is  too  early  as  yet  to  hope  for  a  decision. 
(Z.  O.  G.  JH.,  xvn,  p.  175.) 

Hill  has  used  the  observations  of  Hennessey,  Cole,  and  Hodgkinson 
in  India  towards  answering  tbe  question  what  gaseous  constituent  of 
tbe  atmosphere  it  is  that  absorbs  the  solar  heat.  He  concludes  to  at 
tribute  this  to  tbe  aqueons  vapor.    {Z.  0.  Q.  M.,  XTU,  334.)    . 

Hill  baa  attempt^  to  deduce  the  relative  absorption  of  heat  by 
aqueous  vapor  and  by  dry  air  from  observations  in  India;  be  concludes 
tbe  former  to  be  764  times  great«r  than  tbelatt«r,  but  the  observations 
appear  to  ns  scarcely  sufficient  to  establish  this  result.  (Z.  O.  Q.  M^ 
XTH,  p.  48.) 

Henuesaey  has  published  iu  fall  tbe  actinic  observations  of  October 
and  November,  1879,  from  which  the  above  results  are  deduced  by  Bill. 
Tbe  sky  was  generally  covered  witb  tbin  haze  or  dust,  whicb  must  have 
greatly  affected  tbe  results.    {Z.  0.  0  M.,  xvin,  p.  SO.) 

H.  Uiiutz  and  £.  Aubiu  daring  a  visit  to  tbe  summit  of  the  Pic  dn 
Midi  have  investigated  the  quantity  of  nitric  acid  contained  in  the 
water  and  snow  at  that  height.  Both  the  methods  of  Boussingaalt  and 
Schlosing  were  employed.  These  observations  determine  tbe  location 
in  tbe  atmosphere  where  nitric  acid  is  formed,  and  that,  in  accordance 
witb  the  views  of  Boussingault,  the  nitrate  of  ammonia  does  not  exist 
in  the  atmospbere  in  a  gaseous  condition,  for  if  it  did  it  would  be  dis- 
tributed uniformly  in  the  atmosphere  precisely  as  are  its  compooeots, 
nitric  acid  and  ammonia.    [Z.  0.  0.  M.,  XTiu,  p.  71.) 

r. — SOLAS  RADIATION;    TEBREBTBIAL  TEHFEBATUBE. 

Pemter  gives  an  exhaustive  summary  of  the  record  of  tbe  Campbell- 
Stokes  suq^hine  records  at  Vienna  for  1881.  Tbe  total  uuinber  of  boors 
of  full  sunshine  was  1676.3,  or  37  per  cent  of  the  4472  that  was  possible 
for  absolutely  clear  weather.  Daring  the  winter  tbe  greatest  dDratioD 
occurred  at  noon,  but  during  tbe  snmmer  at  11  A.  v.  and  2  p.  x.,  simi- 
larly as  in  1880,  owing  to  the  cloudiness  at  1  P.  at.  During  tbe  summer 
the  total  sunshine  in  the  morning  hours  exceeds  that  of  the  afteruooD, 
but  during  tbe  winter  the  reverse  takes  place;  this  is  contrary  to  tbe 
experience  of  1880.  Among  tbe  totals  for  each  month  July  has  tbe 
maximum,  290.5  boars,  or  60  per  cent  of  all  that  was  possible,  and  Oe- 
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tober  tlie  miDinmrn,  34.4  bonre,  or  10  per  cent,  of  the  possible  toUl.  The 
meao  clondioess  for  three  observations  dailj,  at  7  A.  H.,  2  P.  u.,  and 
9p.  s.,  gives  flgares  closely  following  the  reciprocals  of  the  percentages 
of  sonshine.     {Z.  0.  0.  M.,  xvn,  p.  100.) 

Prof.  J.  Liznar  has  investigated  the  relation  between  the  eleven-year 
■QD-spot  period  and  tbe  daily  and  annual  variations  of  terrestrial  tern- 
prratnre.  For  the  daily  variation  he  studies  observations  at  thirteen 
stations,  and  finds  that  a  maximnm  of  snn-spots  corresponds  to  a  uin- 
Imnm  of  duly  variations,  but  tbe  latter  occurs  about  two  years  earlier 
a&D  the  former,  a  result  agreeing  with  the  similar  variation  in  mean 
annoal  temperatures  discovered  by  K&ppen.  Liznar  has  also  studied 
the  annnal  temperature  variations,  by  means  of  three  long  series  of  ob- 
aerrations  extending  from  1699  ti>  1S73;  he  finds  a  close  agreement 
between  these  and  the  maxima  and  minima  of  sun-spots  from  169S  to 
1760;  but  for  tbe  succeeding  00  years,  like  alt  previous  similar  investi- 
gations, these  relations  are  disturbed  and  even  completely  inverted,  the 
maiima  of  snu-spots  now  corresponding  to  minima  in  place  of  maxima 
of  temperature.  The  relation  between  sun-spots  and  temperature  is 
therefore  still  entirely  unknown.    (Z.  0.  Q.  M.,  iVli,  p.  495.) 

G.  ron  Bognslawski  gives  a  summary  of  Hanu's  memoir  on  tbe  tem- 
perature of  the  southern  hemisphere.  l%e  latter  has  carefully  oombiued 
a  DDmber  of  recrut  observations,  aud  has  deduced  a  general  fortnnla 
fo  the  tf  mperature  of  soatbern  latitudes  apparently  somewhat  more 
reliable  than  those  of  Dove  (1852),  Hopkins  (IS52),  Forbes  (1859),  Sar- 
torins  von  Waltershausen  (1865),  and  Ferrel  (1871).  He  arrives  at  the 
f  tlotring  formula  for  the  mean  anoual  temperature  at  any  degree  of 
souihern  latitude : 

tf  =  26.00  +  6.94°  siny  —  45.28°  sinV 
According  to  this  formtda  tbe  soatheru  bt-mispbere  is  warmer  than 
the  noiihero  for  all  latitudes  higher  than  4fi<^,  the  diflfereuce  amoanting 
to  l}o  at  parallel  60  S.  latitude.     Forbes  had  arrived  at  exactly  the 
same  result,  namely,  42^°.    {Z.  O.  6.  M.,  xvu,  p.  410.) 

Bitwiller  notes  that  tbe  severest  cold  weather  in  Switzerland  always 
oceors  when  snow  covers  the  ground;  and  that  aliiiongh  the  descending 
earrents  of  air  in  anticyclones  are  visibly  warming  the  air,  yet  at  the 
groond  severe  cold  is  observed,  "Tbe  influence  of  the  anow  on  the 
temperature  of  tbe  lower  air  lies  in  the  fact  that  as  a  poor  cooduo  or  of 
heat  it  breaks  tbe  connection  between  the  earth  and  the  air.  The  tem- 
perature changes  at  slight  depths  below  the  earth  are  f  r  smaller  and 
slower  than  on  the  surface.  In  December  the  earth  is  deciilenly  warmer 
than  tbe  air  which  is  thus  warmed  from  below.  If  snow  lies  ou  the 
KHKind  it  cats  off  Ibis  supply  of  beat  from  the  air.  The  surface  of  tbe 
snow  coola  very  rapidly  by  radiation  under  a  clear  sky,  and  this  loss  of 
heat  is  commnoicated  ilirectly  to  the  air,  but  only  very  slowly  to  the 
earth.  If  the  snow  covering  ia  wanting,  an  exchange  of  heat  occurs 
betwet-n  air  and  earth,  preventing  such  a  very  low  temperature  in  the 
lower-air  stratum."    {Z.  0.  G.  M.,  XTU,  p.  68.)  .(H>q1c 
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[Aa  tbis  is  a  matter  that  ia  1871  aud  1872  became  to  tbe  writer  veijr 
important  iti  liiti  daily  wt^tlier  predictions,  it  is  allowable  to  remurk 
that  the  amount  of  heat  given  uii  by  tbe  upper  layer  of  the  soil  or  rock 
to  the  air  or  suow  seemed  to  him  very  small  and  banlly  worth  men- 
tioning in  tlie  above  explanation;  it  rarely  amoants  to  euongh  to 
cause  the  melting  of  an  inch  of  snowfall  into  a  tenth  inch  of  water. 
The  special  low  night  temperature  over  enow  and  ice  sboald  be 
wholly  attributed  to  tbe  clear,  dry  air,  free  from  slightest  haze  or 
dust,  which  allows  &eer  radiation,  and  to  tbe  exceptionally  targe  ra- 
diating power  of  snow  and  ice  for  tbe  red  and  ultra  red  or  heat  rays. 
Tbe  low  temperature  during  sanshine  is  due  to  the  fact  that  solar  heat 
is  consumed  in  melting  ice  (latent  beat  of  liquefaction  79.)  instead  of 
warming  tlie  air  (specific  beat  0.267).  Similarly  we  shonld  al-staiu  from 
asBiimin);,  as  i»  too  frequently  done,  that  warm  air  flowing  ap  cold 
mountain  aides  iscooled  by  contact  with  theearth;  t. «.,  by  conduction  of 
irs  beat  into  tbe  earth.  This  is  wholly  insignificant  in  comparison  with 
the  cooling  due  to  expansion  and  to  the  evaporation  of  moisture.  The 
beat  given  to  the  air  by  the  earth  surface  at  midday  is  not  conducted 
upwards  from  any  depth,  but  is  a  purely  surface  action,  by  which  solar 
radi  -tiou  is  converted  into  heat,  or  the  short  waves  of  tbe  upi>er  end  of 
tbu  spectrum  and  beyond  are  degenerated  to  the  red  end  and  retamed 
to  the  air  mostly  by  contact,  conduction,  and  convection — slightly  by 
ladiation  and  absorption.] 

Maquenne  has  investigated  the  absorption  and  dissipation  of  beat  by 
foliage.    Tbe  i-esults  were — 

(1.)  All  leaves  dissipate  a  part  of  the  heat  vertically  incident  upon 
them ;  this  dissipation  amounts  to  0.25  of  tbe  total  heat  when  the  radia- 
tion comes  from  a  Bourbouze  lamp,  but  only  a  few  hundredths  when  it 
comes  from  a  Leslie  cube. 

(2.)  The  leaves  dissipate  different  amounts  of  heat  from  their  two  sor- 
faces ;  ordinarily  the  lower  side  dissipates  more  than  tbe  upper,  but  oc- 
casionally we  observe  the  eontrary. 

(3.)  Tbe  leaves  absorb  a  sensible  proportion  of  the  heat  radiated  from 

a  Bourbouze  lamp ;  this  absorption  depends  upon  tbe  presence  of  ab- 

soibeuts  in  tbe  texture,  especially  of  chlorophyl  and  water,  and  upon 

'    tbe  dissipation  that  takes  placti  in  tbe  interior  on  the  surface  of  wtch 

cell  i  it  is  ordinarily  greater  on  the  upper  than  on  tbe  lower  side. 

(4  )  Tbe  thick  leaves  absorb  more  than  the  thin  ones. 

(6.)  The  absorbing  jwwer  for  the  heat  of  (bodies  of  tbe  tempecstore 
of)  boiling  water  is  very  nearly  equal  to  that  of  lampblack. 

(6.)  Leaves  transmit  beat  better  in  proportion  as  they  are  thinner  or 
younger. 

(7.)  The  radiating  power  of  leaves  is  for  great  differences  of  tempera- 
tures nearly  like  that  of  lampblack ;  it  diminishes  a  little  as  the  incli- 
nation increases. 

(8.)  Tbe  absorbing  power  of  chlorophyl  is,  on  the  average,  like  UiM 
of  water  for  the  radia*-'  he  Bourbouze  lamp,  and  increuea  iu 
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proportion  as  one  goes  in  one  direction  or  the  other  from  the  heat  maxi- 
DiDm.    (Z.  0.  Q.  Jtf.,  KVll,  p.  21.) 

TI.— KTAPORATIO^f,  OONDBTTSATION,  ETC. 

Stefan  has  given  a  eammary  of 'bis  iDvestigatioDs,  1874-1881,  into  the 
lawB  of  evaporation,  from  which  we  gather  the  following : 

(1.)  The  rate  of  evaporation  is  proportional  to  the  logarithin  of  a  frac- 
tion whose  denominator  is  the  barometric  pressnre  and  whose  numer- 
ator is  this  pressare  diminishe<I  by  the  vapor  tension. 

(2.)  The  rate  of  evaporation  oot  of  a  tube  is  inversely  proportional  to 
tbe  distance  of  the  surface  of  the  fluid  below  the  open  end  of  the  tnbe. 

(3.)  The  rate  of  evaporation  is  independent  of  the  diameter  of  the 
tabe. 

(4.)  Within  a  closed  tube  the  evaporation  is  observed  by  the  babbles 
tliat  form  and  rise  to  the  surface,  and  it  is  found  ttiat  the  successive 
intervals  within  which  eqnal  numbers  of  bubbles  develop  are  to  each 
other  as  tbe  successive  uneven  numbers. 

(5.)'  In  hydrogen,  evaporation  proceeds  four  times  as  fost  as  in  air. 

(6.)  The  amount  of  evaporation  in  given  intervals  of  time  increaaes  as 
(he  square  root  of  the  intervals. 

(7.)  The  amount  of  evaporation  that  ascends  in  a  nnit  of  time  from  a 
circalar  surface  into  the  air  (assumed  perfectly  quiet)  is  proportional  to 
the  drcomfereoce  and  oot  to  tbe  area  of  the  circle,  assuming  that  thero 
are  do  banks  or  walls  to  protect  tbe  edges.  This  is  also  true,  to  within 
a  tenth,  of  an  ellipticftl  surface  of  moderate  eoceutricity,  t.  e.,  whose  ma- 
jor axis  is  not  more  than  four  times  greater  tiiftu  its  minor  axis. 

(8.)  If  now  tbe  vapor,  instead  of  collecting  dose  above  tbe  water  snr- 
boe,  rises  and  moves  off  to  a  distance  by  diffusion,  then  tbe  stream  lines 
for  the  evaporation  are  hyperbolas,  and  those  that  start  fh>m  the  periph- 
ery of  the  circular  border  of  tbe  basin  constitute  a  hyperboloid  of 
revolution.  Like  all  stream  surfaces,  this  has  the  property  that  no  va- 
por penetrates  through  this  byperboioid  so  that  it  can  be  replaced  by  a 
soUd  wall.  Snch  a  hyperbolic  border  to  an  evaporating  dish  will  there- 
fore not  diminish  the  amount  of  evaporation  in  still  ^ir ;  its  proper  con- 
struction mnat  be  determined  by  Stefan's  formula.  A.a  the  water  sur- 
fiu%  ginks  the  evaporation  diminishes  in  the  ratio  of  r— A  to  A,  where 
r  is  the  radios  of  the  dish  and  K  tbe  linear  sinking.  For  large  values 
of  A  or  where  ^^^-  is  nearly  unity,  the  condition  is  nearly  the  same  as 

in  a  deep  tabe.  Small  surfaces  evaporate  more  than  large  in  proportion 
to  their  area ;  this  latter  is  also  true  for  the  evaporation  due  to  convec- 
tion as  well  as  diffusion.     [Z.  0.  O.  M.,  xvn,  p.  66). 

Stelling  bas  pablisbed  the  results  of  observations  by  Dohrandt  at 
Nukoss  on  evaporatinn  of  water,  and  bas  discussed  their  connection 
with  temperature  and  wind  velocity.  He  shows,  first,  that  tbeobseiva- 
tjona  are  represented  by  Weilenmann's  formula  somewhat  better  than, 
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by  Dalton'f},  and  qaite  as  well  as  coald  be  expected  from  tbe  methods 
of  observation.  The  formola  reqnires  the  accorate  detei-miDation  of  tbe 
temperature  of  the  evaporating  water  and  the  velocity  of  the  wind  nt 
its  surface,  and  applies,  therefore,  strictly  to  a  freely  exposed  surface. 
Evaporiinetera  established  in  proteuted  places  show  great  departitres 
ftom  the  compated  values.  In  a  second  memoir  Stelling  shows  that  this 
farmnla  represents  with  enfflcient  accuracy  the  obetervations  made  upoD 
a  free  large  surface  of  water,  as  in  tbe  case  of  his  floating  evaporiineter, 
elsevbere  described.  (See  chapter  on  apparatus.)  In  this  evapoi  itneter 
tbe  temperature  of  the  water  in  the  surrounding  river  ofleu  differs  by 
one  degree  from  that  in  the  apparatus,  and  the  latter  is  that  required  in 
the  formula,  which  reads  as  follows : 

Where  to  is  the  velocity  of  wind,  8  is  the  tension  of  vapor  oorrespoDding 
to  the  temperature  of  water,  a  is  the  tension  of  vapor  in  the  atmosphere, 
V  is  the  amount  of  evaporation,  A  and  B  are  constants,  S  is  the  sign  of 
summation.    {Z.  0.  0.  M.,  xvn,  p.  372.) 

Ohistoni  discusses  the  relative  merits  of  two  views  as  to  the  origin 
and  cause  of  dew  that  have  sometimes  been  held  to  be  antagonistic  to 
each  other,  viz,  whether  it  is  the  moisture  condensed  oat  of  the  air  thst 
comes  in  contact  with  surfaces  cooled  by  radiation,  as  maintained  by 
Wells,  1819,  or  tbe  moisture  freshly  evaporated  from  the  earth  and 
plants  during  the  night-time,  and  which,  being  too  much  for  the  air  to 
absorb,  is  carried  in  minute  particles  to  neighboring  surfaces  that  an 
cooled  by  radiation  and  evaporation;  a  view  apparently  maintained  by 
Fusinieri,  Zantedeschi,  and  Oantoui. 

Byauextensiveexperimental  investigation  Chistoni  demonstrates  the 
following  points: 

(1.)  Bodies  that  stand  free  in  tbe  air  and  have  unrestricted  radiatioi) 
into  celestial  space  coot  [as  to  their  surfaces  f]  decidedly  below  tbe  sor- 
ronnding  air.  [Cfaistoni's  experiments  seem  to  have  been  conducted  as 
a  wholly  independent  repetition  and  confirmation  by  newer  instnunenta 
and  methods  of  those  of  Wells,  Glaisher,  Melloni,  &e.] 

(2.)  Thermometers  under,  on,  and  above  the  surfhce  of  the  grouod 
show  that  when  dew  is  being  deposited,  the  lowest  stratum  of  air  is 
always  colder  than  the  ground  below  and  colder  than  the  air  above,  Tbe 
temperature  of  the  air  increases  upwards  [a  confirmation  of  Fusiniwi's 
results]. 

(3.)  The  quantity  of  moistnre  evaporated  frxtm  tbe  earth  and  the  lower 
plants,  and  slowly  ascending  to  be  condensed  as  dew  on  tbe  leaves  at 
higher  plants,  is  very  abundant 

(4.)  The  influence  of  electricity  claimed  by  Zantedeschi  is  net  per 
ceptible. 

(6.)  If  we  define  dew  as  the  aqueous  precipitation  that  takes  plaoe 
during  the  interval  from  sunset  to  sunrise,  and  is  not  raiu  or  fog,  tbtu 
its  two  chief  causes  are :  (1)  The  oooliug  of  bodies  by  radiation  to  tem- 
peratures below  that  -'  ^'--  -rronndlng  air.    (2)  The  larger  evapora- 
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lion  froKi  the  earth  and  the  p]ant«,  freqaeutly  the  latter  and  occasion- 
ally tlio  former,  is  the  only  canse  of  the  dew,  bnt  geoerally  hoLli  act 
tt^ether.  Even  in  cloudy  nights,  radiation  caasea  a  precipitation  at 
Ihe  base  of  blades  of  grass,  and  in  connection  with  the  existence  of  the 
coldest  stratam  of  air  near  tbe  eartb,  is  the  chief  cause  of  dew.  {Z,  0. 
a.  M.,  XVII,  p.  113.) 

Prof.  J.  M.  Pernter  has  given  an  exhanstive  mathematical  analyaiaof 
tbe  tbermo- dynamic  iaws  of  the  cooling  and  condensation  of  vapor  that 
may  occur  when  cold  and  warm  air  ore  mixed  together  according  to 
Hnttoii'H  theory  of  rain.  Wcttstein  haa  contended  that  not  the  slight- 
est raiufitll  can  thus  be  prodaced.  Hann  had  already  shown  by  an 
approximato  computation  of  a  special  case  that  slight  precipitation  can 
possibly  occur.  Pemtei's  formula  and  method  are  perfectly  genera], 
altbongli  tbe  computations  are  necessarily  very  tedious.  He  concludes 
that  only  for  large  diCTerences  of  temperatore  can  any  sensible  precipi- 
tatioD  occur  even  sufficient  to  form  cirrus  clouds,  and  that  ttie  quantity 
of  precipitation  computed  by  his  formula  is  so  small  that  it  is  impos- 
sible to  explain  any  heavy  rainfall  by  Hutton's  theory.  [Z.  0.  G.  M., 
xvn,  p.  421.) 

WoeikotF  has  published  a  memoir  on  tbe  cloadiness  of  tbe  skies  at 
Russian  stations  based  on  the  ten  years  1870-'79,  of  which  ESppen  gives 
asbort  nummary.  J)ividing  the  Russian  domain  into  thirteen  portions, 
from  the  Baltic  to  the  Paci&c,  it  would  appear  that  tbe  maximum  per- 
centage of  cloudiness  generally  occurs  in  November  and  amounts  to  85 
per  cent  for  th^  White  Sea,'  bat  only  65  per  cent,  for  central  Siberia. 
Tbe  annual  means  of  cloudiness  show  the  highest  percentage  (73)  also 
lor  the  White  Sea,  and  the  lowest  (31)  for  the  Aral  Sea,  the  next  lowest 
buDg  'M  per  cent,  for  the  trans-Baikal  stations.  In  general  the  stations 
may  be  divided  into  three  groaps:  Ist,  European  Bussia  aud  tbe  Aral, 
where  the  minimum  is  in  summer  and  the  maximum  in  winter ;  2d,  from 
I<ake  Baikal  north  and  west,  where  tbe  maximum  is  in  October  or  Ko- 
rember  and  the  minimum  in  March :  3d,  the  trans-Baikal  and  the  eastern 
coast  of  Asia,  where  the  maximum  is  in  summer  and  the  minimum  in 
Jannary.    {Z.  0.  0.  M.,  xvu,  p.  368.) 

Ih-.  F.  Tettin,  as  the  resnltof  three  years' continuous  observations  at 
Berlin  of  the  heights  and  velocities  of  clouds,  publishes  a  very  complete 
analysis  of  cloud  movements.  He  measured  the  angular  velocity  by  a 
fixed  camera-obsoara,  on  whose  glass  back  the  image  of  the  cloud  is 
KeD  to  |)as8  over  a  system  of  graduation  lines.  The  actual  velocity 
was  measured  by  observations  of  tbe  shadows  of  the  clouds,  as  jtro- 
jeeted  opon  the  earth.  From  these  two  data  is  deduced  the  actual  alti- 
tude. For  other  cases  he  observed  the  time  at  which  the  cloud  was 
&TBt  illuminated  by  tbe  rising  sun  or  last  illumined  by  the  setting  sun, 
whence  he  computed  the  actual  altitude.  He  concludes  that  with  in- 
creasing altitude  the  cloud  forms  alter  according  to  a  very  definite  rule, 
namely:  (1)  that  tbe  lowestclond  has  indefinite  boundaries  similar  to  loose 
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masses  of  fog;  174  cloads  of  tbia  description  were  distributed  iu  slti- 
tude  as  shown  in  the  following  table:  (2)  As  these  clouds  rise  their 
boandaries  become  more  definite,  they  assame  ronoded  forms,  appear 
mach  brighter,  and  throw  deeper  shadows;  246  cases  of  this  kind  are 
given  in  the  accompan.viug  table:  (3)  Above  these  latt«r  is  a  thirdaud 
very  differentclass ;  these  are  smaller  with  moredelicate  illumiuatiou  and 
sbadowa,  and  are  generally  arranged  in  platoons  regularly  gronped  in 
many  way8,sometimeBgivii]g  the  heavens  a  marbled  appearance:  {4)  Far 
abovethese  littieclonds  is  agronplyingashigh  ap  as  condensed  aqueoas 
vapor  is  any  way  visible,  and  showing  the  weil-kuown  forms  of  cirraa 
known  as  "  mareVtails,"  "mackerel-sky";  139  of  this  class  undivided 
into  two  groups,  the  first  (4)  extending  between  0,000  and  18,900,  and 
havioganiaximum at  13,000;  tbesecond group (5) extending fVom  18,000 
to  33,000  feet;  and  having  a  possible  maximum  of  22,000  feet  These  five 
forms  of  clonds.  and  the  corresponding  altitudes  of  maximum  fre- 
quency have  an  interesting  relation  to  the  corresiwuding  atmospheric 
pressnres.  These  latter  he  has  computed  by  various  hypsometric  for- 
mulfe  with  results  as  given  in  this  table. 

Tbe  seventh  column  in  this  table  gives  the  average  "projected  ve- 
'locity"  of  tbe  movement  of  tbe  clonds  in  feet  ]>er  second  deduced  by  pro- 
jecting all  apparent  angular  velocities  upon  a  plane  snrface,  separat- 
ing the  middle  of  each  layer.  A  total  of  about  900  such  observatioDS 
were  available  during  the  first  two  years.  ' 

Table  1.— FMtfn't  cbureaUint  of  eloii4$  at  BarUn. 
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The  etody  of  the  cirnis  dariog  all  three  years  gave  the  same  result 
as  for  the  first  two,  viz,  that  the  npper  cirri  move  with  one-third  less 
veloGity  than  the  lower.  It  follows  that  wheD  rarions  cirri  are  seon 
hither  od  fuiy  day,  and  are  moving  with  the  same  velocify,  they  be- 
lOTig  to  the  same  layer,  either  upper  (23,000  feet)  or  lower  (12,800  feet). 

The  v^atioDS  with  season  in  the  altitude  and  velocity  of  motion  of 
these  five  classes  of  clonda  are  given  in  the  following  table,  based  on  two 
years'  observations,  where  the  projected  velocities  of  the  five  strata  are 
referred  to  that  of  the  upper  cirras  (57  feet  per  second)  as  unity.  The 
absolnte  altitudes  are  given  in  hundreds  of  feet  and  the  relative  alti- 
tudes in  terma  of  that  of  the  lower  clouds : 
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By  stndyiDg  the  relative  vetodtiei  and  durations  of  the  cload  motiiHi 
and  the  winds  for  each  direction,  Vettiu  determines  approximately  the 
motions  of  tbe  masses  and  volumes  of  the  atmosphere,  as  shovo  in  the 
fbllowiug,  Table  III,  where  the  figures  reprenent  the  product  of  tbe  pei^ 
centage  of  duration  of  each  movement  by  the  total  movement,  bnt  fbr 
economy  of  space  only  the  nearest  hnndreds  are  given: 

Table  III.— fittatiM  voli<m«  of  air  Irantportti  hg  «uA  tdwl  or  eload-dirtetlmi. 
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For  the  whole  atmosphere  the  greatest  average  movement  is  from 
the  west;  the  least  is  IVom  the  east.  In  general  as  much  air  flows  fhKn 
the  north  (the  polar  current)  as  from  tbe  south,  the  ratio  being  19.1  to 
18.1,  and  an  exact  equalization  must  therefore  occur  for  »  directioa 
about  2o  east  of  north.  This  direction  is  subject  to  annual  variation  (V 
either  side  of  the  mean.    {Z.  0.  0.  X.,  XTii,  pp.  267^351.) 

O.  Jesse  criticises  Dr.  Vettin's  method  of  computing  cloud  beigbts, 
but  apparently  does  not  impugn  the  general  accuracy  of  the  cooclosioa. 
{Z.  0.  Q.  M.,  p.  430,  XTll.) 

In  reply  to  some  criticisms  by  Prof.  O.  Jesse,  Dr.  Vettia  gives  ftarther 
details  as  to  the  method  of  measurement,  and  shows  that  in  tbe  case  cf 
tbe  cirrus  clouds  bis  results  are  all  confirmed  by  the  separate  oonsid- 
eration  of  the  cnses  in  which  he  has  determined  the  attitude  by  either 
of  the  three  methods,  viz,  tbe  trigonometric,  tbe  sunset  illnmination,  at 
the  project«d  velocity.  Yettin  also  deacribeo  in  detail  the  camera-ob- 
scura  and  the  formulie  used  in  the  observation  and  computation  of 
cloud  altitudes.  The  great  need  and  general  dearUi  of  accurate  clood 
observations  should  attract  observers  to  the  use  of  some  eqaivaleot 
apparatus;  that  used  by  Vettin  consisted  of  a  camera  box  or  tuba 
mounted  with  altitude  and  azimuth  motion.  The  observer  looking 
upon  tbe  lower  end  sees  tbe  cloud  image  thrown  upon  a  gronnd-gUas 
plate  by  the  lens  at  the  npper  end  of  the  camera ;  on  this  gmond-glftu 
plate  a  divided  circle  is  etched.  The  observation  consists  in  natmgthe 
sides  of  this  plate  towards  which  the  cloud-image  moves,  and  also  the 
inclination  to  the  vertical  of  the  axis  of  tbe  camera.  The  obeer%'aCiQii 
is  thus  made  as  simple  and  speedy  as  possible,  while  ttie  fonnnin  and 
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tables  give  tbe  trae  direction  and  velocity  of  clood  movement  vitb  equnl 
ease.    [Z.  O.  0.  M.,  mil,  pp.  90-82.) 

Prof.  O.  Jesse  describes  tUree  methods  of  determining  the  altitnde 
of  the  r-louds,  as  follows:  First,  a  beamof  brilliant  tight  is  thrown  npou 
some  spot  on  »  cloud  which  being  thus  illuminated  is  observed  as  to 
altilade  and  azimuth  from  two  stations,  and  a  trigonometric  calculation 
gires  tbe  altitude.  Second,  an  observer  is  fijruished  with  a  simple  plane 
table  divided  into  nmall  squares  of  1"™  each;  at  an  observed  moment 
the  location  of  the  cloud  is  observed  on  this  plate;  tlie  same  is  done  a 
second  time  without  change  of  instrnment,  whence  resnlta  the  apparent 
movement  of  the  cloud.  Let  the  observer  now  change  his  location  by 
ft  known  distance  perpendicnlar  to  tbe  direction  of  movement  of  tbe 
uload  and  make  a  third  and  foarth  obsert^ation  of  the  cloud's  location 
on  his  plane  table  and  be  has  at  once  all  the  material  necessary  for  de- 
tenniniug  height  and  motion  of  tbe  cloud.  Third  method :  this  is  sim- 
ilar to  the  preceding,  except  that  a  camera-obscora  replaces  the  plane 
table.  [It  may  be  worth  while  to  note  that  in  1S72  and  1874  the  writer 
presented  for  tbe  consideration  of  General  Myer  a  sketch  of  nnmerous 
metbods  for  determining  tbe  altitude  and  motions  of  clouds,  some  of 
which  at  that  time  had  already  been  published,  while  others  seemed 
new.  Among  these  latter  were  the  following :  First',  by  means  of  two 
cameras  monoted  on  alt-azimuth  circles,  successive  photographs  of 
doads  are  to  be  taken,  whence  th«ir  altitudes  and  internal  changes 
ooold  be  determined,  idecond,  by  a  vertioal  beam  of  light  and  the 
observation  of  the  illominated  spot  overhead  calcalate  the  height  of  the 
lover  FDrface  of  oloads  at  night.  Third,  by  s  mirror  movable  about 
borixontal  and  vertical  axes  observe  the  apparent  altitude  and  van- 
ishing point  of  tbe  horizontal  movement  of  a  cloud  in  any  portion  of 
the  sky.  Foarth,  by  two  small  houses  a  few  hundred  feet  apart,  fitted 
op  as  camera-obscaras,  with  lenses  overhead  and  horizontal  tables 
below,  record  on  sheets  of  graduated  paper  tbe  locations  at  successive 
momenta  of  the  image  of  clouds,  whence  altitudes  and  motions  can  be 
calcal3(«d.  While  this  not«  cau  at  present  have  but  slight  historical 
intoest,  yet  the  subject  continues  to  be  one  of  growing  importance, 
and  will,  it  is  hoped,  commend  itself  to  the  attention  of  the  reader.] 
{Z.  0.  Q.  M.,  xxzi,  p.  ISl.) 

Dr.  W.  W.  Idnss  publishes  an  essay  on  the  origin  of  streaky  forms  of 
drri  ordinarily  known  as  "mare's  tails,"  polar  bands,  and  other  varie- 
ties. The  principal  striffisreeither  homogeneous  massesor  they  show  the 
beautiful  incipient  formation  known  as  mackerel  sky.  The  axes  of  the 
principal  strite  are  almost  always  straight  lines,  and  often  of  great  lengtii ; 
tbe  secondary  strife  are  either  perpendicular  or  parallel  to  the  original, 
fonniog  a  system  of  equidistant  wave-marks.  Linss  maintains  that  the 
fitroMtion  of  these  atris  is  nltimately  due  to  the  relative  movement  of 
the  air  and  the  clouds  under  the  influence  of  gravity  and  the  laws  of 
hydro-dynamicM}  he  r^eots  any  inflaeuoe  of  terrestrial  magnetism  or 
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atmospheric  electricity;  be  allows  the  coDdensatiOD  of  vapor  by  three 
method^'i  namely,  tliermo-dyDaiuic  cooling,  by  mixture  of  cold  and  iranu 
air,  and  by  radiation,  to  be  of  equal  importance  considering  tbe  various 
circumstances  under  which  these  tliin  cloadu  are  formed,  Hisview« 
are  elaborated  witb  skill  and  corroborated  by  reference  to  actual obser- 
vationa.    {Z.  0.  6-  M.,  xviii.  pp.  57-81.) 

H»nn  has  collected  the  reconls  of  diurnal  periodicity  of  rainf.(ll  at 
several  European  stations.  Goofluiug  ourselves  especially  to  the  raiu- 
fall,  bat  giving  a  little  weight  to  the  snowfall,  the  records  of  which  are 
so  much  more  difficult  and  uncettain,  Haun  finds  in  general  an  after- 
uoou  maximum  between  2  and  4  p.  m.,  and  a  night  maxiuimu  between 
2  and  4  a.  m.  At  some  stations  a  third  maximum  between  10  p.  m.  uiid 
midnight,  and  at  one,  Vienna,  tlie  third  maximum  between  8  anil  10  a. 
m.  At  one  station,  Bern,  the  afternoon  (2  to  4  p.  m.)  maximum  does 
not  occur,  but  in  its  place  a  decided  evening  maximum  between  10  jdiI 
11  p.  m.    (Z.  O.  e.  M.,  svn,  p.  53.) 

Sprung  recommends  the  more  detailed  study  of  rainfall  in  conneclioD 
witb  the  movement  of  barometric  depressions  as  theoretical  coD>ideni- 
tioBS  indicate  the  great  relative  importance  of  these  two  subjects.  To 
this  end  continuous  records  must  be  made  of  rain,  the  same  as  lempera- 
ture  and  pressure ;  he  rec^rauieDds  that  Nipher's  rain-gauge  be  estab 
lished  upon  the  roof,  the  snow  caught  thereiu  being  warmed  by  the  hot 
air  ascending  through  a  surrouudiifg  pipe,  and  the  rain  or  melt««l  mov 
conducted  into  the  measuring  apparatus  in  tlie  room  t>elow.  The  ar- 
rangemeuts  for  measuring  and  recording  may  be  devised  to  suit  the 
observer's  ingenuity,  but  Sprung  recommends  a  method  of  weighing  and 
recording  similar  to  that  adopted  by  bim  for  the  pressure,  temperatan*, 
and  moisture,  which  methods  have  proven  remarkably  satisfactory. 
{Z.  0.  0.  M.,  XVII,  p.  140.) 

Dr.  A.  Augustin  contributes  to  the  study  of  the  daily  periodicity  of 
rainfall  some  items  additional  to  those  collected  by  Hann.  He  fiuds 
forCastelton  Moor  and  Greenwich  three  maxima  and  three  minima  of 
quantity  but  only  two  of  frequency.  For  New  York  three  u>aximaaud 
minima  exist  both  in  respect  to  quantity  and  frequen«j'.  In  all  tbree 
stationH  during  the  colder  portions  of  the  year  the  morning  and  after- 
noon maxima  occur  closer  together  than  during  the  warmer  portion 
of  the  year.     (Z.  0.  (f.  M.,  xvii,  p.  235.) 

Dr.  F.  Augustiu  has  investigated  the  daily  period  in  rainfall  at  Prague 
based  on  twenty  years'  observation  ;  he  finds  as  above  three  maxima 
and  tbree  minima  for  both  frequency  and  quantity.  The  intenetty  of 
rain,  namely,  the  quantity  per  minute  and  the  probability  of  rain  at  any 
minute,  liai^  the  same  periods  as  the  quantity  and  frequency.  {Z.  0- 
G.  JIf.,  XVII,  p.  243.) 

Bill  wilier,  from  a  study  of  the  rainfall  iu  Switzerland  in  the  auturau  of 
1881,  concluded  that  thjs  season,  as  also  that  of  August,  1880,  stailitd 
by  Hann,  and  other  cases,  shows  "that  in  fact  the  advance  of  a  barooM 
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trie  mftiJiDain  iuto  tLe  regios  of  a  dry  stationary  depreasion  or  the  pre- 
cursor of  Hoch  (especially  when  tbe  latter  lies  between  tbe  zones  of  high 
atmospheric  pressure  or  nhen  the  air,  blowing  oat  from  the  maximum, 
Rtrikes  a  risiiig  sorfave  of  ground)  gives  occasioa  for  heavy  protracted 
rainfolls.  The  pructical  art  of  weather  predictions  can  sometimes  take 
notice  of  this  correction,  even  if  we  are  still  far  from  bting  able  to  sat- 
jsf&ctorily  explain  tJieoretically  the  process  that  goes  on."  [Z.  0.  6.  M.i 
xvn,  p.  5.) 

G.  Mantel,  of  Zaricb.has  atadied  the  distribution  of  simoltaueous  rain- 
falls throughout  Switzerland.  If  over  an  interval  of  a  days  among  which 
there  are  r  days  on  which  more  than  half  of  tbe  Swiss  stations  report 
rainfHll  aud  a  daysoo  wh;cb  niori^  than  half  the  stations  show  dry  weather, 
then  the  law  of  probabilities  give  us  a  formula  from  which  to  compute 
how  many  stations  have  experienced  a  simultaneons  rainfall.  The  per- 
centage of  such  stations  varies  from  80  lor  tbe  winter  aud  spring  months 
to  84.7  for>the  summer  and  fall,  the  average  being  82  per  cent,  for  the 
whole  six  years ;  that  i»  to  say,  on  any  day  of  tbo  year  S2  per  cent,  of 
tbe  area  of  Switzerland  simultaneously  enjoys  the  same  weather,  namely, 
either  dry  or  rainy.  Similar  computation  was  made  some  years  ago  by 
Winkelnian  for  Southern  Germany,  trom  which  seemed  to  follow  that  a 
prediction  of  nniform  weather  over  either  of  these  portions  of  Europe  is 
not  likely  to  be  verified  over  more  than  85  per  cent  of  tbe  area.  Per- 
centages greater  than  86  are  more  (Sequent  during  dry  weather  than 
during  rain.     (Z.  0.  G.  M.,  XVII,  p.  377.) 

J.  B.  Lawes,  J.  H.  Gilbert,  and  R.  Warriugfon  have  communicated 
to  the  Joamal  of  the  Boyal  Agricultural  Society  of  England  tbe  results 
of  their  observations  since  1870  on  tbe  amount  and  composition  of  rain 
and  drainage  waters  collected  at  Rothamsted.  These  experiments  were 
conducted  on  a  magnificent  scale.  The  drainage  is  measured  by  collect- 
ing-vessels  placed  20,  40,  and  60  inches  below  the  surface.  The  general 
average  ia  shown  in  the  following  table : 


BalnfUl. 

Drainage  at  deptha  of— 

20  inches. 

lOincbea. 

eOiaehea. 

2T.M 
34.19 
31.46 

9.m 

16.94 
14.04 

9.48 

ie.&i 

14.93 

It  is  Dot  clear  why  the  40-inch  drain  should,  during  1875-'80,  have 
collected  more  than  tbe  20  or  60  inch  drains.  The  greatest  drainage 
oocars  in  autnmn  and  winter  when  the  evaporation  is  a  minimum.  {Z, 
0.  Q.  M.,  rvn,  446.) 

Symons  quotes  the  following  as  the  best  results  of  the  studies  of 
Phillips,  Bach,  Jevons,  Dines,  Field,  and  others,  into  the  diraiuntion  of 
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ratofall  with  altitude:  [The  physical  Queatioa  ie  indeed  thus  &r  almost 
entirely  resolved  iuto  an  instrumental  one,  t.  e.,  what  are  the  soarces 
of  error,  or  how  mach  are  the  niin-gaage  records  affected  by  local  pe- 
culiarities.] 

Jevous  and  Dines  have  shown  that  the  wind  eddies,  dne  to  the  very 
piesence  of  the  rain-gaage  and  its  support,  largely  affect  the  result. 
The^ollowing  points,  however,  may  now  be  considered  demonstrated : 

(1.)  The  ratio  of  the  rainfall  on  a  tower  and  on  the  earth  depends 
upon  the  direction  of  the  wind. 

(2.)  In  a  calm  the  rainfolls  on  a  tower  and  on  the  earth  are  equal. 

(3.)  For  a  given  prevailing  wind  the  raiafaU  on  the  tower  oq  the 
windward  side  is  smaller  than  on  the  earth,  whilst  on  the  leeward  side 
the  rainfall  is  equal  to  or  greater  than  that  ou  the  ground. 

(4. )  The  excess  on  the  leeward  side  compensates  the  deficiency  on  tlie 
windward  side. 

(5.)  On  a  very  large  roof  the  rainfall  at  the  center  Is  the  lame  as  on 
the  ground.    (Z.  0.  6.  M.,  xva,  p.  114.) 

Wbiviple  has  published  a  discussion  according  to  a  simple  method  of 
the  question  whether  five  or  thirteen  year  periods  are  any  ways  ap- 
parent in  the  long  series  of  rainfoll  records  at  Paris,  London,  Milwi, 
&C.  He  concludes  that  no  periods,  and  eepecially  none  so  short  as  tfaeae, 
are  deducible.    {Z.  0.  0.  M.,  xnii,  p.  47.) 

Vn. — WINDS  Aim  OUBBEKTS. 

Prof.  A.  Overbeckjof  Halle,  has  published  a  highly  important  memtrir 
on  the  movement  of  the  atmosphere  on  the  surface  of  the  earth.  As- 
suming the  snrCace  to  be  level  and  smooth  and  the  frictionai  resistance 
proportioual  to  the  velocity  of  the  wind,  he  finds  from  the  differential 
equations  of  motion  of  au  incompressible  fiuid  conclusions  relative  Jo 
the  iDcUnation  of  wind  to  the  gradients,  some  of  which  had  already  been 
given  by  Guldberg  and  Sprung.  Overbeck  gives  detailed  formuUe  and 
computations  for  the  inner  and  outer  portdons  of  a  cyclone  and  and- 
cydone,  presenting  conclusions  not  veiy  different  from  those  of  Fertel 
(Met.  Bes.,  Part  2),  but  of  course  stricUy  applicable  only  to  tbe  ideal 
earth  and  atmosphere.    (Z.  0.  Q.  M.,  xvni,  p.  106.) 

Helmboltz'  scientific  memoirs  having  been  reprinted,  Hann  calls  re- 
newed attention  to  a  memoir  of  1S73  '*  on  a  theorem  relative  to  geomet- 
rically similar  motions  of  finid  IxKties,  &c."  Starting  with  the  statement 
that  we  have  long  known  the  correct  differential  equations  of  fiutd  mo- 
tion, but  cannot  generally  obtain  the  integrals  therefixim,  Belmfaoltc 
shows  that  for  a  largp  class  of  motions,  where  the  compn'ssibility  of  gas 
or  liquid  under  pressure  does  not  affect  the  phenomena,  the  laws  of  mo- 
tion in  gases  are  similar  to  those  iu  £ar  more  incompressible  fluida,  and 
the  motions  on  a  large  scale  of  a  very  compressible  gas  or  liquid  are 
similar  to  those  on  a  small  scale  and  with  small  velocities  of  acorreepond  - 
ingly  less  compressible  fluid.  Similarly  with  the  firiction,  its  effect  ia  also 
leaa  important  in  motiopnn  a  iBi-t^soale;  inftwt,inezpwimentaoii  larg* 
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flaid  masses,  tbe  principal  reeistauces  are  those  tliat  arise  fiwin  the  ac- 
celeration of  the  fluid  and  especially  iii  consequence  of  tbe  formation 
of  diriding  surfaces  (ou  either  side  of  which  independeot  iDOTcments 
BimultaDeously  take  place).  These  resistances  increase  with  the  square 
of  tiie  velocity  until  that  due  to  ftiction  only  is  proportional  to  the  first 
powerof  tbe  velocity  and  is  specially  apparent  only  iu  experimenta  willi 
qaite  small  tnbes  and  inclosures.    {Z.  0.  Q.  Jlf.,  XTin,  p.  106.) 

Sprnng  gives  a  critical  review  of  the  three  important  memoirs  by  Fer- 
Telon  the  mechanics  of  motions  in  the  atmosphere;  he  deduces  Ferrel's 
ftindamental  equations  in  a  more  general  manner,  but  as  bis  equation 
caniiot  be  conveniently  reproduced  here  it  suffices  to  state  that  by  an 
almost  entirely  independent  course  of  reasoning  he  is  led  to  a  general 
system  of  atmospheric  circulation  and  to  special  systems  of  cyclonic 
ciicnlatioD  entirely  similar  to  that  wbich  was  published  by  Ferrel,  As 
to  the  ori^Q  of  areas  of  high  and  low  pressure,  the  inclination  of  the  so- 
called  axis  of  the  cyclone  and  the  causes  of  the  progressive  movements 
of  tbe  storms  he  also  adopts  Ferrel's  views.  {Z.  0.  &■  M.,  xvii,  p. 
161.) 

Sprang  makes  tbe  following  remarks  in  respect  to  Hadley's  principle 
i.  e.,  that  a  body  that  is  relatively  ut  rest  on  the  earth's  surface  at  the 
latitude  ip^,  and  revolving  about  the  earth's  axis  with  the  absolute 
velocity  proper  to  this  latitude,  B  a?  cos  gh,  bas  the  same  absolute  ve- 
locity at  any  other  latitude  to  which  it  may  attain  by  virtue  of  some 
impulse,  v,  in  a  meridional  direction. 

(1.)  On  arriving  at  the  latitude  ^,  the  body  is  found  to  have  a  rela- 
tive east  and  west  velocity  of  B  =  R  u  (cos  ^  —  cos  <p).  If  we  con- 
sider this  to  be  the  result  of  a  steady  deflecting  force,  continuously  act- 
ing like  tbe  force  of  gravity,  then  E  is  the  integral  of  the  differential 
expression  —J— =  B  -^^  sin  ft;  where  B  -^=  v  >s  tbe  abdve  nui- 

fiirm  meridional  velocity  due  to  the  initial  impulse. 

(2.)  If  we  consider  tbe  earth  and  meridians  as  stationary,  then,  at 
tbe  end  of  tbe  time  t  two  bodies  starting  from  ^  !«,  one  moving  east 
and  the  other  polewards  as  well  as  east,  will  have  respectively  arrived 
at  tbe  two  points  {^  and  \),  and  (ft  and  Xi)  where 

A|  =  B  i»  cos  ft  (  and  X  =  B,  m  cos  ^  t 
The  differenoe  of  longitude  will  be 

y  =  B  (o  (cos  ^  —  cos  ft) 
The  difference  of  latitude 

vt  =  'R[(p—  ^) 
whence 

9  =  -^  (f>  -  f^,)  X  (cos  f>  -  cos  9),) 
whence 

Tbis  Hoond  vidae  is  twice  the  preceding,  and  is  that  also  dedaceq^' 
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from  the  principle  of  the  preservatioa  of  areas,  which  shows  that  tiia 
radius  rector  projected  apon  the  plane  of  the  e^^nator  will  descrilie 
equal  areas  in  equal  times.    {Z.  0.  G.  M.,  xm,  p.  76.) 

Dr.  P.  Aodriea  describes  some  pretty  experiments  in  prodacint;  steady 
and  progressive  whirling  movements  in  the  atmosphere  and  in  tlie 
water.  He  infers  that  a  strong,  horizontal  current  at  some  distance 
above  the  earth  is  sufficient  to  produce  in  a  mechanical  way  horizontal 
auA  vertical  whirlwinds  in  a  lower  quiet  stratum  of  air.  The  low  ba- 
rometer within  a  hurricane  or  tornado  is,  he  concludes,  the  ooDseqnenoe, 
not  the  cause,  of  the  whirlwind  motion.  There  in  a  continual  inflow  of 
fresh  air  taking  up  the  whirling  motion  while  other  air  is  pushed  out  to 
make  room  for  it ;  an  anti-cyclone  lies  above  each  byclonic  movement. 
The  progressive  movement  is  due  to  upper  carrente  of  air.  His  theory 
reqnires  that  every  tornado  should  be  accompanied  by  another  simol- 
taneously  pursuing  a  parallel  track  and  having  its  rotation  in  nn  tqtpo- 
site  direction.  [Both  these  conditions  are  utterly  opposed  to  the  facts 
collected  in  Fioley's  memoirs  on  American  tornadoes.]  {Z.  0.  6.  H^ 
XTil,  pp.  307  and  385.) 

Bichter  gives  the  resnits  of  some  observationi>  for  four  years,  187T  to 
1880,  of  the  direction  of  the  cloud  movements  at  Ebersdorf  iu  Silesui. 
He  distinguishes  the  rlirection  of  the  motion  of  lower  clouds  in  the  morn- 
ing hours  6  to  10  A.  M.,  and  the  afternoon  hours  0  to  4  P.  u.  The  per 
centages  of  movements  from  the  north  and  northwest  were  apprecia- 
bly less  iu  theaftemoon  than  in  the  morning.  Those  from  the  southwest 
and  west  were  greater  iu  the  afternoon.  Any  group  of  three  or  four 
months  showed  the  same  phenomenon ;  the  southwest  and  west  move- 
ments being  on  the  whole  abont  8  per  cent,  more  frequent,  while  the 
northwest  (uid  north  were  9  per  cent,  less  frequent  than  the  average, 
BO  that  during  the  day  there  was  a  general  shift  in  the  lower  cloud 
directions  towards  the  south  or  backward.  On  the  other  hand,  the 
comparison  of  the  afternoon  observations  with  those  taken  between 
5  and  10  p.  u.,  shows  nearly  equal  tendency  of  cloud  direction  to  shift 
back  toward  the  north.  A  part  of  this  shift  may  possibly  be  due  to  the 
high  mountains  east  and  west  of  the  station.  The  observation  of  the 
upper  clouds  show  no  such  daily  period,  as  they  retain  nearly  the  same 
direction  tbroughont  the  day.     (Z.  0.  Q.  Jf.,  xvil,  p.  245.) 

Golding,  in  an  elaborate  study  of  the  storm  of  November,  1872,  and 
its  effects  in  Denmark,  deduces  the  effect  of  the  wind  on  the  waters  of 
the  North  Sea.  He  shows  the  piling  or  accumulation  of  water  preesod 
forward  by  winds  to  be  represented  by  the  formula 

where  V  equals  wind  velocity  in  meters  per  second,  H  the  depth  vf 
lations  per  unit  of  length.    The  rise  of  water  on  the  southern  coast  of 
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the  Baltic  amounted  to  from  4  to  10  feet  above  tlie  mean  sea  level,  and 
AS  there  vas  a  corresponding  depreaaion  at  the  north  end  of  the  sea  the 
elevation  above  the  eimaltaneons  level  of  water  on  the  ctast  of  Finland 
amoaated  to  fh>in  6  to  14  Danish  feet ;  almost  the  same  difference  re- 
salts  from  compariBon  with  the  sea  level  at  stations  on  the  Skagerrack. 
(Z  ft  ff.  Jf.,  XTn,  p.  78.) 

Dr.  Haun  has  revived  the  discussion  of  the  origin  of  the  F3hu  wind 
1^  an  analysis  of  seventeen  years  at  Bliidenz,  where  the  Fiihn  comes 
fiwu  the  southeast,  from  the  valley  of  the  Upper  111.  This  valley  at  its 
soQtbeast  end  is  bounded  by  the  mountains  covered  by  heavy  glaciers, 
tbeiowest  part  being  3,000  m.  above  Bliidenz.  On  examining  the  cases 
wbea  the  relative  humidity  is  under  35  per  cent.,  Haun  finds  the  tempera- 
tures are  invariably  far  above  the  normal  and  the  presttnre  somewhat 
Mow  the  average;  two  thirds  of  these  days  occur  in  autumn  and  winter. 
A  special  detaileil  examiuation  was  made  of  thirty -seven  Fdbn  days  on 
wbicb  relative  humidity  was  as  low  as  from  6  to  20  per  cent.  On  these 
days  the  temperatore  was  much  higher  and  the  humidity  much  lower  at 
Blndeoz  than  at  neighboring  stations  in  open  cbantry  to  the  north  and 
Honth,  as,  for  instance,  at  Stuttgart  and  Milan.  The  barometric  gradient, 
as  dednced  fi«m  the  general  observations  of  the  Swiss  stations,  show  that 
tbe  slormy  upper  winds  blowing  over  and  down  the  mountain  side  are  not 
always  necessary  iit  order  to  produce  Fohn  winds  in  the  valley;  in  fact, 
the  latter  comes  not  from  a  distance,  but  is  due  to  the  air  lying  above 
the  summits  gradually  settling  in  valleys  beneath,  without  having  at 
any  time  risen  up  the  opposite  mountain  ridge.  Its  temperature  is  due 
both  to  tbe  normal  warmth  of  the  upper  strata  of  air  and  the  rapid 
increase  of  temperature  due  to  the  compression  of  tbe  sinking  air. 
IZ.  0.  G.  M.,  xvn,  p.  461.) 

Dr.  W.  K&ppen  presents  some  views  concerning  the  rapid  fluctuations 
<tf  temperature  observed  at  elevated  stations  daring  anti-cyclones, 
suggested  by  observations  in  Switzerland  and  Bavaria.  The  mo^t 
retoarkable  illustration  of  this  variability  is  shown  by  observations 
by  Trogne,  December  5-7, 1869,  when  from  hour  to  hour  the  tempera- 
tore  and  relative  humidity  went  through  rapid  variations  from  —  7.0 
C,  and  100  per  cent,  to  +  10.2  C.  and  30  per  cent.  lu  esplanatiou  ot 
these  K&ppen  allows  that  tbe  insolation  and  the  dynamic  warming  due 
to  compression  play  a  part,  but  that  tbe  more  important  feature  is  the 
existence  of  temporary  horizontal  gradients,  producing  currents  and 
mixtures  of  warm  air  with  the  cold  air  from  the  low-lying  plains,  where 
noctomal  radiation  has  its  greatest  effect.    {Z.  0.  0.  M.,  xvn,  p.  468.) 

Tin.— BABOUBTBIO  PBESaTTBE. 

Pro!  n.  Wild,  in  a  memoir  on  tbe  relation  between  monthly  and 
annual  isobars  and  isabnormals  of  temperature,  finds  that  these  lines 
foji  parallel  to  each  other,  the  latter  lying  to  the  sonth  and  east  of  the 
fitfmer,  so  that  soatbeaat  of  a  low  barometer  Idieie  is  always  a  mazi-  , 
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main  or  positive  temperature  departures ;  soatbeaat  of  a  high  baniM- 
ter  is  a  local  tnazimam  or  negative  temperatore — issbDonnalK.  This 
relation  corresponds  cloBely  to  a  similar  relation  shown  by  the  daily 
simoltaneoos  weather  chart.  Following  this  generalization.  Wild  ex- 
tends bis  isobars  into  regions  where  bat  few  tnrometeric  obeerratioDa 
are  available.  By  reading  off  the  barometric  pressure  at  everyifive 
degrees  of  latitude  and  longitude,  be  compiles  a  table  showing  the 
mean  pressure  of  the  northem  hemisphere,  which  we  have  directly 
compared  with  the  one  given  by  Feirel  in  1S77,  in  Meteorologies  B»- 
$earoke»y  Part  I,  p.  37,  as  follows: 

JVms  bttrametrie  pTranrt  ndaad  la  ttanitA  frwttlf. 


LaHtode. 

Fend. 

WOd. 

-' 

Juiiut;. 

Jdly. 

Y„, 

J«.D«T. 

w 

D«grM$. 

700  mm. 
+ 
69.2 
60.4 
61.7 
Hi.  4 
(0.0 
61.5 
60.7 
59.7 
58.7 
56.8 
56.6 

700  mm. 
+ 
60.6 
63.0 
611.4 
64.1 
63.6 
63.0 
69.1 
61.0 

ra.7 

58.6 
50.0 

700  MH, 

«+, 

58.8 
60.0 
60.7 
60.4 
60.0 
S8.3 

sa4 

67.7 
57.6 
68.2 

700  ml 

»+7 
60.8 
61.7 
62.8 
62.3 
6K.0 
61.3 
60.4 
60.7 
50.4 
60.3 

700  am. 

«+. 

63.* 
64.1 
64.4 
64.4 
64.1 
6XS 
61.8 
60.7 
60.6 
61.3 

700  mm. 

•*■»::::;::::::;::: 

sai 

(Z.  O.  G.  M..  XVD,  p.  3».} 

F.  Singg,  as  the  result  of  some  studies  on  the  iudnence  of  the  Alps 
on  the  phenomena  that  occnr  dnring  an  area  of  high  barometric  press- 
Toti,  arrives  at  the  folloning  conclnsions: 

1.  The  sarfeces  of  equal  atmospheric  pressure  will  be  raised  in  pro- 
portion to  the  boricoDtal  extent  of  the  moontainoas  region  and  the 
height  of  the  moantaine.  This  effect  of  the  mountains  extends  upward 
to  a  neutral  surface. 

2.  The  atmosphere  sinking  down  upon  the  mountains  comes  under  a 
given  pressure,  and  by  compression  experiences  »  higher  temperature, 
sooner  than  at  the  same  level  over  a  country  destitute  of  monntains. 

3.  The  inclination  of  the  surfaces  of  equal  pressure  is  therelore  Sitm 
the  center  of  the  mountains  ontward  in  all  directioDs;  wherefore  the 
descending  atmosphere  acquires  an  outward  flow  with  Increasing 
velocity. 

4.  This  latter  movement  binders  the  cooling  inflnence  of  the  sdow* 
covered  surface  of  the  mountains  upon  the  air  that  is  flowing  into  the 
valieys  around,  so  that  it  brings  to  these  a  temperatore  more  jwatAj 
oorreaponding  to  that  due  to  the  oompression  of  the  air. 
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5.  This  atmospheric  cnrreDt  finding  do  outflow  in  the  closed  valleys, 
must  fill  ap  the  latter  to  the  level  of  the  surronnding  ridges,  flowing 
from  one  valle;  to  the  next  until  it  reaches  the  limit  of  the  mountainous 
area. 

6.  The  bottom  of  snch  an  ontward  flov  of  air  is  therefore  at  the  level 
of  the  ridges  of  the  monntains.  Below  this  there  prevails  in  the  valleys 
ualm  and  fog  and  low  temperatures. 

7.  Above  this  limit  prevail  cloudless  skies,  and  the  air  sinks  from 
regions  of  slight  pressure  dowD  to  levels  of  higher,  and  notwithstand- 
ing the  steady  rise  in  its  temperature  it  falls  lower,  step  by  step,  to 
the  foot  of  the  mountains  and  tbeace  ontward,  distributing  a  compara- 
tive warmth  throughout  the  low  lands. 

S  and  9.  When  the  descending  and  outflowing  masses  of  air  are 
hindered  by  oatlying  mountain  ridges  they  pile  up  to  a  level  sutDcient  to 
give  them  impulse  tn  ftirtber  ontflow.  This  level  forms  then  a  dividing 
surface  like  that  over  the  valleys  within  the  mountains ;  whence  fol- 
low also  similar  temperature  anomalies,  but  inequalities  in  the  surface 
of  equal  pressare  are  wanting,  as  also  the  gradients  that  give  rise  to 
increase  in  movements. 

10.  The  progressive  rise  of  the  equal  preaenre  surfaced  over  the 
mountains  up  to  the  neutral  surface  forms  a  hindrance  in  the*upper 
depreeeiou,  in  conseqaence  of  which  the  center  of  maximnm  pressure 
most  move  ft«m  the  mountain  system  towards  the  latter.  {Z.  0.  Q, 
Jf.,  ini,  p.  214.) 

Dr.  Hann,  in  some  remarks  on  the  study  of  movements  of  barometric 
maxima  and  minima,  proposes  to  call  these  the  chief  centers  of  ac- 
tion of  the  atmosphere,  and  the  regions  of  the  earth  covered  by  such  cen- 
ters the  chief  centers  of  action  of  the  earth's  surface.  The  importance  of 
eonsideriug  these  centers  seem  to  have  been  fully  appreciated  by  Taste 
in  a  memoir  read  before  the  Paris  Academy  of  Scituces  in  September, 
1871 ;  bnt  the  importance  of  the  movements  of  these  centers  can  only  be 
^^necuted  by  the  study  of  the  daily  weather  charts,  whence  it  results 
that  besides  the  movements  of  centers  of  depression  there  are  also 
dianges  in  the  location  of  the  principal  belts  of  maxima,  such  as  those 
of  the  tropics,  which,  of  conrse,  affect  the  weather  over  large  portions 
of  the  continent.  Hann  regrets  that  the  rapid  progress  recently  made 
Id  tiiestndy  of  the  daily  weather  charts  for  small  portions  of  the  earth's 
surfooe  has  lessened  the  esteem  in  which  students  at  present  hold  the 
study  of  monthly  and  annual  means  over  large  portions  of  the  earth's 
sur&ce.  He  maintains  that  most  important  insight  into  the  causes  of 
loDg-endnring  abnormd  departures  of  temperature,  pressare,  and  wind 
are  to  be  obtained  by  mean  charts  lor  each  month  over  large  portions 
of  Uie  earth,  and  that  to  this  there  should  be  an  international  co-opera- 
tbnfco- the  increase  of  stations  in  lower  latitudes ;  that,  in  fact,  the  key 
to  Uw  weather  of  the  temperate  zones  lies  in  the  tropics  and  sabtropios, 
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und  Qot  JD  the  polar  regions,  siace  the  former  bas  an  area  of  79  and  tlie 
latter  8  per  cent,  of  the  whole  heiniaphere.  A  farther  extension  of  the 
simultaneous  observations  initiated  b;  General  Myer  [probably  the  Bret 
were  by  the  present  writer  in  1869],  although  very  advantageous  for  a 
single  continent,  has,  he  thinks,  no  value  for  a  whole  hemisphere,  aud 
may  even  lead  to  error,  since  the  high  temperatures  during  day-time  are 
much  more  important  than  the  cooling  of  the  earth  at  night-time,  and 
theee  on  the  eimoltaueoos  system  are  not  given  for  at  least  one-half 
of  the  hemisphere.  Neither  hydrometry,  nor  dynamic  or  climatic  jirob- 
lemscau  be  studied  by  means  of  one  simultaneous  observation.  {Z.  0. 
G.  M.,  XVII,  p.  200.) 

Jauasclike  exposes  the  advantage  of  the  stady  of  the  so  called  level 
surface  or  surfaces  of  equal  barometric  pressure  in  the  interior  of  whirl- 
winds corresponding  to  the  similar  study  by  Haun,  Ferrel,  anil  othere, 
on  the  general  circulation  of  the  atmosphere  over  the  earth.  The  inflo. 
ence  of  the.  temperature  and  moisture  as  a&ectiug  density  of  the  air  is 
easily  taken  into  account,  but  the  influence  of  the  rotation  of  the  earth, 
which  becomes  more  perceptible  in  the  higher  latitudes,  requires  more 
complicated  considerations,  but  by  considering  the  propositions  dediiceil 
by  the  mathematicians  and  utilizing  the  graphic  presentation  he  attains 
toafairlyclearviewof  the  atmospheric  relations.  [Z.  0.  0.  M.,Tni,\>. 
136.)    ■■ 

Dr.  F.  Angustin  has  studied  a  relation  between  diurnal  periodicity  of 
atmospheric  pressures  and  temperatures,  as  shown  by  observutions  for 
twenty  years  at  Prague.  He  finds,  in  general,  that  pressure  rises  when 
the  temperature  changes  are  greater  and  falls  when  they  are  less,  aud 
that  the  changes  in  pressure  are  greater  in  proportion  to  the  rapi^lity 
and  duration  of  the  changes  in  temperature.  The  oscillations  of  the 
barometer  by  day  are  greater  than  by  night  because  the  temiterature 
rises  from  maximum  to  minimum  much  more  rapidly  than  it  falls.  (Z. 
ft  0.  M.,  XVII,  p.  330.) 

Hanu  bas  collected  together  what  little  is  known  of  the  diurnal 
periodicity  of  meteorological  phenomena  on  the  Bocky  Mountain  pla- 
tean.  He  finds  the  diurnal  barometer  curve  in  summer  quite  analogous 
to  that  of  the  interior  of  the  Asiatic  continent  and  directly  opposed 
to  that  upon  the  mountains  of  corresponding  altitude.  It  is  therefore  not 
the  absolute  altitude,  but  the  local  position  on  the  fianks  or  the  summit 
of  a  mountain  that  materially  influences  the  daily  barometer  carve. 
This  curve  is  on  high  plateaus  and  in  high  valleys  the  same  as  on  the 
low  lands,  and  tlie  magnitude  of  the  diurusl  amplitude  is  remarkably 
independent  of  the  altitude.  The  same  is  true  of  the  diurnal  tempera- 
tare  curve.  The  stations  of  great  diurnal  temperature  osciUatiooa  ar« 
not  those  of  greatest  barometric  oscillations.  According  to  Hano,  with 
the  morning  increase  of  temperature  there  llows  from  the  air  above  ft 
valley  a  certain  proportion  towards  the  flank  of  the  moantain,  to  wbicli 
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18  dne  tbe  earlier  occarrence  of  the  morning  inaximam  aud  tlie  un- 
asaal  depression  of  the  afternoon  mialrauin.  At  night  time  the  aii 
flows  back  again,  wtience  results  tbe  dimination  of  the  morniug  mini- 
mum  in  tbe  vallej*,  bnt  its  increase  on  tbe  flank  and  summit.  An 
analogons  iirocess  occnrs  between  land  and  sea ;  during  the  day  the 
air  at  an  altitude  above  the  land  flows  towards  the  eea  and  causes  there 
a  rise  of  pressure  that  shows  itself  even  on  tbe  coast  by  tbe  delay  iu 
the  morning  maximum  and  the  afternoon  minimum.  The  reverse  pro- 
cess occurs  at  night.  This  is  illnstrated  in  the  California  barometer 
corres  and  those  deduced  by  F.  Chambers  for  tbe  seven  Englisb  self- 
reconliug  stations.  The  eincidation  of  a  general  theory  of  the  diurnal 
barometric  oscillation  is  much  facilitated  by  having  clear  views  of  the 
modifications  that  this  oscillation  experiences  by  reason  of  the  periodi- 
ca) diurnal  transfer  of  air  from  the  land  to  the  sea,  and  from  tbe  valley 
to  tlie  hillfi.  The  daily  barometric  oscillations  attain  an  extraordinary 
extent  in  the  excessive  summer  heat  and  dryness  of  Arizona  ranging 
iTom  1^  mm.  above  to  2.2  mm.  below  the  daily  mean,  or  an  oscillation 
of  4.0  mm.     (Z.  0.  O.  M.,  XVII,  p.  35.) 

Roppen,  in  a  study  upon  the  vertical  (and  horizontal)  distribution  of 
the  picssare  in  the  atmosphere,  discusses  the  allowable  simpliflcaliou 
of  Buhlmann's  formula  for  approximate  reductions  of  observations  to  sea 
level  or  other  altitudes.  He  states  that  since  August,  1880,  when  his 
fonnnlfe,  viz — 

B h  _  A 

'"^■fc  ~ig460-f  72{(  + A(45o-9)j~72(256  +  *+^(660.5-9>)) 

were  presented  to  the  meteorological  committee  at  Berne,  he  hsM  used  it 
in  the  form  of  a  manascript  table  for  all  cases  occurring  at  the  Deutsche 
t^warte,  where  greater  accuracy  was  required,  although  for  the  dnily 
weather  reports  the  redactions  are  as  before,  made  without  reference  to 
ibe  prevailing  air  temperatnre. 

He  then  proceeds  to  discuss  the  important  question  of  isobars  and 
gradients  for  higher  levels  as  revealed  by  reducing  barometric  readings 
upward  to  an  assumed  level  (say  5,000  or  10,000  feet),  the  need  of  which 
has  been  felt  these  many  years  before  by  the  present  writer  and  of  late 
by  others.  We  desire,  namely,  to  know  at  what  elevation  within  an 
area  of  low  pressure  the  gradient  ceases  to  be  inward  and  above  which, 
therefore,  the  air  must  be  flowing  outward,  or  at  what  altitude  the 
pressure  above  a  low  area  becomes  equal  to  that  of  the  same  altitiule 
above  a  neighboring  high  area,  or  again  at  what  altitude  and  distance 
trom  the  center  of  a  depression  the  pressure  above  any  station  in  the 
quadrant  of  cold  northerly  winds  becomes  equal  to  the  pressure  above 
another  station  in  the  quadrant  of  warm  southerly  winds. 

]>t  the  lower  temperatures  and  pressures  be  t  and  t|,  B  and  Bj ;  the 
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beight  at  which  preeBores  are  the  same  over  both  localities  will  be  given 
approximately  by 

A  =  (log  B- log  BO   ^^ 

where  T  =  2.'>6  +  (  +  ^  (66.5  —  ^)  and  similarly  for  T, ;  or  if  we  neg- 
lect the  effect  of  differeuce  of  latitude  we  get  approximately 
i~B,       TTi 
'  Ti  — T  '  B+Bi 
or  assumiDg  the  lower  pressure  to  be  not  far  JVom  760  mm.  we  have 

where  C  varies  from  2,600  at  —  6°  C.  to  3,000  at  +  12°  C. 

For  coDTenieace  iu  acquiring  a  permaueot  remembruDoe  of  the  dis- 
tribntion  of  the  atmosphere  and  the  relative  importance  of  the  masses 
of  successive  strata,  Kcippen  gives  the  following  table  showing  the  ait 
temperature,  vapor  tension,  aud  barometric  pressnm  at  successive  alti- 
tudes, so  chosen  that  between  each  there  is  contained  one-sixth  of  the 
weight  of  the  atmosphere. 

The  temperatures  are  determined  by  the  admirable  formula  of  Men- 

delieff,  which  applies  esiJecially  to  the  ftee  air  and  great  altitodes,  and 

iu  which,  however,  Kdppen  adopts  the  coustaut  40°  from  Hann,  instead 

of  the  30°  given  by  SleDdelieff,  whence  it  becomes 

fh  +  40o  _  bh 

U  +  4Q0  ~  Bd 

The  vapor  tension  is  given  on  the  assumption  that  the  air  is  satu- 
rated at  the  temperature  given  for  each  altitude. 


PreMare. 

Tompemtoni. 

VkporteoaioD. 

Altitnda. 

» 

Abmlnte. 

mm 

"Cent. 

■IM. 

«, 

750 

17.4 

0 

t 

ea'i 

tf.8 

1519 

500 

4.6 

325 

S.  1 

sem 

1 

aoO 

—  SO 

0.8 

ana 

1 

125 

—  30 

0.4 

14081 

Koppen  enforces  careful  attention  to  the  fact  that  sensible  borisontal 
and  vertical  gradients  of  jiressure  have  each  tbeir  respective  import- 
ance in  the  atinosplieric  luotious.  He  attributes  both  to  differences  of 
density,  due  mostly  to  temperature;  differences  in  a  horizont^  direc- 
tion give  rise  to  the  general  atmospheric  circulation  and  tbe  extensive 
storms;  differences  in  a  vertical  direction  (t.  0.,  departoros  &om  a 
condition  of  stable  equilibrium)  give  rise  to  local  motioDB,  sooli  as  finm 
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canoIuH  cloads,  water  spoate,  tornadoes,  &c  "  In  respect  to  the  rate 
of  ilimiDotioD  of  temperature  with  ascent  tbere  is  a  notable  diffierence 
between  the  front  and  back  of  a  normal  depresMon  moving  eastward. 
In  tbe  front  part  the  sontb  winds  bring  warm  air,  and  even  more  in  the 
middle  than  in  tbe  lowest  atmospheric  strata,  because  the  currents 
locn'e  &8ter  at  an  altitude,  and  because  their  direction  ia  different,  for 
tbey  flow  both  (h>m  the  sontb  and  from  the  minimum,  bringing  with 
tbem  tbe  latent  heat  of  the  condensation  of  the  precipitation  going  on 
vithin  tbe  inner  portion  of  the  depression,  while  the  cooler  air  on  the 
earth's  surface  is  drawn  in  from  the  regions  that  have  not  yet  been 
reached  by  the  minimum.  Therefore,  here  tbe  temperature  dimination, 
with  altitude  at  least  iu  the  lower  half  of  the  strata,  is  slow ;  but  the 
general  excess  of  heat  over  the  region  causes  a  general  gradient  directed 
ontwarda  and  a  slow  ascent  of  tbe  air,  the  result  of  which  is  cloudy 
i>kj  and  continuous  precipitation.  In  the  rear  of  the  depression  it  ia 
Atberwise.  Here  tbe  wind  in  the  middle  strata  of  the  atmosphere  has, 
mdeed,  in  genertU,  the  same  direction,  but  tbe  swifter  motion  of  tbe 
npper  layers  and  the  contact  of  the  lower  layers  with  the  surface  of 
the  earth  still  warm  from  tbe  preceding  mild  weather  [and  tbe  rapid 
evaporation  of  freebly  follen  rain]  cause  even  here  an  important  dif- 
ference iu  the  relations  of  the  upper  and  lower  portions  of  the  stream 
of  air,  and  especially  a  decidedly  more  rapid  cooling  of  the  upper  re- 
gion ;  a  very  rapid  fall  of  temperature  with  ascent  for  the  lower  half  of 
tbe  atmosphere,  is  the  cousequeuce.  Hence  the  ^  in  the  rear  of  a 
minimum  acquires  tbe  charactAristio  interchange  of  shower  and  sun- 
shine, due  to  the  many  local  upbnrsts  of  the  warm  lower  strata  over 
the  whole  region  where  cold  air  is  In  the  neighborhood  of  warmer, 
moister  air  to  tbe  eastward." 

A  third  type  of  gradient  la  that  preaented  by  the  high  or  anti  cyclonic 
areas,  within  which  the  temperature  gradient  and  atmospheric  motious 
are,  in  general,  directed  downwards,  but  the  lowest  stratum,  or  sixth, 
the  part  nf  the  atmosphere  which,  of  coarse,  has  been  stopped  in  it« 
descent,  its  warming  and  its  drying  is  found  moving  slowly  outwards. 
In  snch  anti-cyclones  tbe  perfect  freedom  trom  clonds  favors  the  radia- 
tion of  heat  from  tbe  eartb'a  surface  (in  winter  and  at  nights),  produc- 
ing snch  irreat  cooling  as  to  lead  to  complete  inversion  of  the  normal 
rertinal  distribntibn  of  temperature  aud  to  the  formation  of  fog  iu  tbe 
lowest  part  of  the  stratum.  Koppen  concludes  as  follows :  "  Tbe  cold 
over  the  continents  directly  causes  the  increased  density  of  the  air  and 
Uie  inititttiou  of  barometric  maxima  and  their  deseending  air  currents. 
Pot  even  altbongb  tbe  temperature  does  not  suffice  to  explain  tbe  aver- 
age distribution  of  pressure  with  latitude,  and  mechauical  influences 
have  to  lie  added  thereto,  atill  for  the  annual  variations  iu  tbe  pressure 
over  continents  and  ocean,  the  temperature  is  tbe  deciding  factor."  (Z. 
U.  0.  M.,  xvil,  p.  93.) 
Or.  W.  Kdppen,  in  discussing  the  qneatiou  of  the  monthly  range  of 
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tbe  barometer,  states  tbat  K&mtz  had  already,  in  1834,  in  bia  Lekrituok, 
gra[>hjcal]y  presented  the  lines  of  equal  barometric  ranges,  a  method 
tbnt  has  been  neglected  until  in  most  recent  times,  when  Felberg  (1878) 
and  Koppeu  (1882)  have  pablished  contributions  to  this  subject  not- 
witUstaudittg  the  difficulty  of  obtaining  uniform  or  homogeDeons  results 
for  many  conntries.  KSppen  has  been  able  to  make  a  very  extensive 
collection,  fairiy  representing  the  whole  northern  hemisphere,  and  with 
numerous  poiots  of  comparison  in  the  southern  hemisphere,  fh>m  which 
we  extract  the  following  table  of  mean  monthly  barometric  variability : 


latitude  N. 

Sduudm. 

Winter. 

Ooean. 

CoQtioent. 

Ocean. 

Continent. 

IS 

16 
29 
38 
45 
40 
34 

6.5  <4) 
13 

le 

95 

31 
33 

6(3) 

9 
16 
25 
28 

1  SI 

8      (7 
11    {10 

By  comparing  the  figures -in  this  table  with  values  based  on  dynam- 
ical formulie  due  to  Ferrel  and  Guldberg,  Efippen  coucladee  that  the 
great  difference  between  the  mean  variability  over  tbe  land  and  sea  Is 
to  be  referred  to  the  variable  influence  of  the  earth's  rotation  in  differ- 
ent latitudes  and  tbe  resistances  offered  by  the  surface  of  the  earth  to 
the  movemeut  of  the  air.  He  finds  that  in  winter  the  quantity  of  air 
passing  over  any  latitude  in  a  nnit  of  time  is  the  same  in  all  latitudes, 
but  in  summer  the  quantity  is  sensibly  diminished  north  of  latitude  10°, 
perhaps  because  of  tbe  greater  quantity  of  vapor  and  latent  heat  in  the 
tropics.  The  hypothesis  that  the  friction  increases  the  barometric 
variation  especially  explains  tbe  relative  variations,  which  are  greater 
on  sea  than  on  land  in  latitudes  between  30°  and  70°  north,  but  at  the 
equator  are  smaller  on  sea  than  on  land.  Finally,  the  infiow  of  air  at 
the  earth's  surface,  or  the  outllow  in  the  outer  strata-is  approximately 
equal  in  all  latitudes  during  the  winter,  but  in  summer  diminishes,  first 
rapidly  then  slowly  for  increase  in  latitudes.  The  general  proportion^ity 
of  the  barometer  variations  to  tbe  mean  barometric  gradient  gives  us 
further  corresponding  variations  with  the  mean  velocity  of  the  wind,  &c 
{Z.  0.  G.  M.,  sviii,  p.  7.) 

rs. — GENERAL  AND  LOOAL  BTOBMS. 

Edppeu  has  published  a  chart  showiug  the  frequency  of  and  princi- 
pal paths  pursued  by  centers  of  barometric  minima  for  the  region  be- 
tween the  Bocky  Mountains  and  the  Ural.    His  charts  are  baaed  on  tlie 
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publications  of  the  Army  Signal  Office,  Hoffineyer,  Loomis,  and  the 
Deutsche  Seewarte.  He  seems  not  to  have  access  to  the  similar  charts 
prepared  by  the  present  writer  for  the  statistical  atlas  of  the  XJnited 
States  CenSDS  Borean  and  pnblished  in  1876.  KSppeo'a  charts  shov 
seven  principal  centers  throngh  which  storm  tracks  are  most  likely  to 
pass.  Of  these,  two  are  in  America  on  the  parallel  of  45°,  aud  the  cen* 
ttal  over  Lake  Superior  and  New  BiHDBwick,  respectively.  Three  be- 
long to  the  North  Atlantic,  near  the  i>araUel  of  06°,  and  central,  respect- 
ively,in  Davis's  Straits,8oathwe8t  of  Iceland  aud  northwest  of  Norway, 
Tlie  principal  European  center  is  central  over  Denmark  and  Soathem 
Sweden.  For  all  these  six  cente'rs  thirty  or  more  barometric  minima 
oecnr  on  the  daily  morning  charts  in  the  course  of  the  year  for  each 
square  of  5^  in  latitude  and  10°  in  longitude.  [This  statistical  presenta- 
tiou  of  the  freqaency  of  sterm  centers  seems  imperfect  in  that  it  takes  no 
account  of  the  movement  of  the  storm  center  from  one  morning  outU 
tbe  next ;  it  is  simply  a  sammation  of  what  appears  on  the  daily  mom- 
ing  maps.  The  charts  of  tbe  United  States  statistical  atlas,  on  tbe  con- 
trary, were  based  upon  actual  storm  tracks  whose  paths  could  be  confi- 
deutly  l^d  down  by  means  of  the  three  or  more  tri  daily  maps  of  tbe 
Anoy  Signal  Service;  this  atlas  therefore  presents  tbe  total  frequency 
for  the  whole  year  and  the  whole  day.  A  new  edition  of  these  charts, 
embodying  all  the  work  of  maoy  years,  has  been  prepared  by  Finley 
and  is  now  in  press.]  In  some  remarks  on  his  charts  Dr.  Koppen  states 
that  the  minima  which  pass  from  America  to  the  English  Channel  re- 
quire about  six  days  to  travel  from  the  70tb  to  the  10th  meridian  of 
longitude,  whereas  the  transatlantic  stonns  require  nine  or  ten  days, 
bnt  the  irregularity  in  the  rate  of  storm  movement  is  very  great,  both 
by  tbe  ocean  and  tbe  land.  The  greater  part  of  the  storms  of  America 
pass  over  Greenland  and  Icelaud,  and  daily  weather  telegrams  from 
islands  and  borders  of  the  North  Atlantic  Ocean  would  afibrd  to  Euro- 
pean meteorologists  a  practically  useful  synopsis  of  the  condition  of  the 
vesther  for  tbe  guidance  of  the  navigators.  Koppen  also  remarks  that 
the  decided  excess  in  the  nnmber  of  storms  passing  to  tbe  north  of 
EoTope  over  those  passing  to  the  south  not  only  affects  tbe  climate  by 
the  characteristic  warm  and  damp  sontb  and  west  winds,  but  is  also 
the  foundation  of  the  so-called  Dove's  law  of  the  rotation  of  tbe  winds 
according  to  which,  in  Europe,  they  change  most  frequently  in  tbe  order 
east,  south,  west,  north,  or,  as  frequently  expressed,  shift  with  the  sun, 
namely,  in  tbe  direct  and  not  tbe  backward  order  of  rotation.  In  Green- 
land, on  tbe  other  band,  where  the  observer  is  located  on  the  left-band 
side  of  the  storm-path  the  change  of  wind  is  iu  the  opposite  direction,  or 
tbey  are  said  to  back  against  the  sun  or  from  the  west  through  the  south 
and  east.     (Z.  0.  0.  M.,  xm,  p.  257.) 

J,  SpindlA-  has  pnblished  a  collection  of  paths  of  typhoons  in  Chinese 
and  Japanese  waters,  compiled  for  tbe  years  1858  to  1878.    He  finds 
the  tamiug-point  in  their  parabolic  paths  about  30°  north  latitude- 
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Angaat  and  September  are  tbe  moDtha  of  greatest  freqaenoy  for  JapaO' 
eee  typhooDS,  bat  September  and  October  for  Ghuiese.  The  velocity 
of  movement  is  slowest  near  the  apex,  and  is  rather  slower  in  the  Obiiis 
than  in  tbe  sea  of  Japau.    (Z.  0.  Q.  M.,  zvu,  p.  336.) 

Dr.  Aesman,  director  of  tbe  local  meteorological  station  at  Magde- 
burg, whence  special  weather  predictions  are  daily  issued,  has  pud 
special  attention  to  the  phenomena  of  local  thunder  storms,  and  nrgea 
tiie  establishment  of  more  nnmerons  stations  whence  data  may  be  de- 
rived for  plotting  the  phenomena  of  the  storm  as  a  whole  at  short  in- 
tervals of  time.  His  continuons  records  of  temperature  and  wind  sbov 
sudden  oscillations  of  temperature  tbbt  seem  to  him  to  indicate  local 
cyclonio  movements.    (Z.  0.  0.  U.  xrn,  p.  337.) 

A.  Bicht«r  has  analyzed  tbe  observation  of  thander-storms  daring 
fbur  years,  1S77  to  1860,  at  seven  stations  in  the  department  of  Glatt. 
A  thunder-storm  is  considered  to  have  passed  over  any  locality  whea 
tbe  interval  between  the  thunder  and  lightning  is  not  greater  than  aix^r 
seconds.  The  annual  and  daily  periodicity  is  shown  in  the  following 
table  of  f^aency : 


M„^ 

frequBnoJ, 

Boon. 

.s&. 

lUrab.... 

^£ 

July 

0.0 
0.0 

LT 

sio 

»s 
oil 

12         -8».in 

8{:.S::i2£i£ii"sbi: 

0.0 
45. » 

Unirom  Ipw  ptewore 11 

Ymt 

W.4 

The  distribntion  according  to  the  location  of  the  centers  of  maxiniom 
and  minimum  pressure  is  shown  by  the  third  table.  When  the  tem- 
perature is  above  or  below  tbe  normal,  the  storms  occur  as  follows : 

0-3°  beloir  nonnal 17,9 

0-S°  above  nonDal : 27.3 

1^^°  above  normal S6.9 

4-6°  above  normal 1^5 

(Z.  0.  0.  M>,  rrn,  p.  329.) 
Dr.  W,  Holtz  describes  ingenious  experiments  to  prove  that  tornadoes 
and  water-8pont8,&c.,  are  caused  by  electricity,  and  are  not  the  me- 
chanical effect  of  rotation  of  a  portion  of  tbe  atmosphere.  Be  bowerer 
quotes  equally  beaatifnl  experiments  of  Xavier  de  Maistre  {BibL  17m- 
vers,  1832,  vol. LI;  Silliman's  Amer.Jour.,lSAi,  XXV),  that  Mly  support 
the  mechanical  theory.    (Z.  0.  G.  M.,  xvii,  p.  370.) 
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X. — KLECTBICITY,  MAOKETISM,  A.DBOB^  LIOHTNINO. 

Freeman  has  ioTestigated  the  electrical  state  of  a  plate  or  dish  Irom 
Thicb  water  or  other  flaids  is  being  evaporated.  He  finds  no  trace  of 
electrification,  and  condades  that  atmospheric  electricity  cannot  be  dae 
to  evaporation. 

L.  J.  Blake  has  investigated  the  electrified  condition  of  the  particles 
of  vapor,  both  condensed  and  ancondenaed,  after  they  ascend  fix>tQ  the 
evaporating  dish,  and  finds  that  these  also  give  no  sign  of  electrifica- 
tioD,  whence  also  it  follows  that  atmospheric  electricity  cannot  be  due 
to  aqneoas  vapor.    {Z.  0.  0.  M.,  xni,  p.  482.) 

Dr.  Spring  has  attempted  a  more  satisfactory  hypothesis  as  to  the 
origin  of  atmospheric  electricity,  replacing  the  widely-prevalent  view 
according  to  which  the  atmosphera  commanicates  its  own  electricity  to 
the  dond  particles  at  the  moment  of  their  formation  by  condensation,  so 
Uiat  a  cloud  contains  the  total  quantity  of  electricity  that  was  pre- 
viously in  the  corresponding  atmosphere,  bat  in  a  higher  degree  of 
tension  because  of  the  change  in  condition  of  the  aqueous  vapor ;  this 
electricity  now  collects  itself  on  the  sorface  of  the  cloud  which  dis- 
charges itself  toward  a  similar  cloud  or  the  earth's  surface  like  any 
electrified  conductor.  Spring  shows  that  this  explanation  is  both  un- 
satisfactory and  contradictory  to  well-known  physical  facts.  Starting 
with  certain  observations  in  the  Swiss  Alps,  where  Spring  had  some- 
times  foand  himself  in  the  center  of  a  thunder-storm,  and  had  jier- 
soaded  himself  that  a  clond  does  not  act  as  a  single  conductor,  but 
that  the  individnal  drops  or  hail-stones  retain  the  electric  charge,  he 
ooncludes  that  possibly  the  electricity  may  arise  partly  from  the  ascent 
of  the  moist  air,  partly  fh>m  the  friction  of  the  falling  drops,  and  the 
abnoephere.  The  intensity  of  the  development  of  electricity  increases 
with  lower  temperatures.  Dr.  Spring  quotes  in  support  of  his  views 
similar  observations  by  Osbome  Beynolds  in  1878  and  the  observations 
made  by  H.  Spring  in  1875,  which  confirmed  the  view  that  the  combina- 
tion of  Damerous  small  crystals  into  one  larger  is  accompanied  by  enor- 
mous increase  in  the  intensity. 

Dr.  Spring  made  special  experiments  as  to  the  possibility  of  elec- 
trizing a  solid  body  by  atmospheric  friction.  He  found  a  decided 
electrification  of  a  brass  sphere  produced  by  blowing  against  it  a  warm 
dry  corrent  of  air,  the  effect  being  somewhat  proportioned  to  the  ve- 
locity of  the  current  and  the  atmospheric  pressure;  he  further  observed 
that  rapid  variations  took  place  in  the  electrification  of  the  sphere  while 
the  corrent  remained  constant,  as  if  a  process  of  charging  and  dis- 
charging were  alternately  going  on  between  the  current  and  the  sphere. 
{Z,  0.  Q.  M.,  xrn,  p.  486.) 

Prof.  H.  von  Bezold  describes  an  electric  phenomenon  occurring  on 
Febraaryl0,1882,which  consisted  essentially  in  a  peculiar  doad  reach- 
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ing  from  aD  altitade  of  45°  down  to  the  south  and  southwest  horizon, 
from  which  an  iDteose'  mild  light  beamed  iu  streaks  resembling  auroras,  * 
-while  the  mass  of  the  clond  exhibited  a  glow  so  intense  that  it  was  ilia- 
minated  as  brightly  as  a  whitewashed  wall  illaminated  by  a  street 
3amp.  This  appearance  coutinaed  until  8  p.m.,  shifting  to  various  parte 
of  the  horizoo,  and  demonstrably  was  not  due  either  to  the  moon  or  the 
reflected  lighte  of  tbe  city.  Bezold  concludes  that  this  was  a  case  of 
«elf-illaminated  clonds  similar  to  that  described  once  by  Sabiue.  At  the 
same  time  in  the  distant  Bavarian  forest  occurred  a  few  peals  of  thun- 
der with  lightning  flashes.  [Similar  phenomena  have  been  observed  in 
Washington,  generally  at  the  end  of  a  period  of  warm  aontherly  winds 
when  cold  westerly  winds  with  light  flames  of  snow  occur.  Anothei 
form  of  lightning  without  thunder  has  been  twice  observed  by  the  writer, 
aiamely,  in  Chicago,  July  4, 1859,  and  again  iu  Washington  la  July,  1874, 
•on  both  of  which  occasions  the  heavens  from  the  zenith  to  the  homon 
were  for  an  hoar  or  more  brilliant  with  innumerable  simaltaoeooa 
flashes,  stealing  with  comparative  slowness  in  all  directions,  apparently  . 
■ou  the  under  surface  of  a  layer  of  thin,  high  clouds.  No  thunder  was 
-heard,  nor  did  any  rain  Ml.]    {Z.  0.  G.  AT.,  XVII,  p.  146.) 

Prof.  Adams  has  studied  the  magnetic  storms  of  March,  1879,  by 
aneans  of  photographic  traces  at  Lisbon,  Goimbra,  Stonyhorst,  Vienna, 
St.  Petersburg,  and  Bombay,  in  the  northern  hemisphere,  and  Mel- 
1>oume  and  Maaritias,  in  the  southern.  He  finds  that  a  diminution  of 
the  horizontal  intensity  occurs  with  an  eastern  departure  of  declination 
greater  at  St.  Petersburg  than  at  Kew,  and  viee  vtfrsa,  an  increase  of 
liorizontal  intensity  occurs  with  a  west  departure  greater  in  St-Peters- 
huTg  than  in  Eew. 

Adams  also  investigated  tbe  much  stronger  perturbations  of  Aagost 
11-14, 18S0,  by  means  of  the  curves  from  Lisbon,  Kew,  Vienna,  St.  Peters- 
3)urg,  and  Toronto.  Vienna  and  Toronto  show  for  hours  together  strong 
similarity  in  their  curves  and  then  change  to  great  diversity.  The  to- 
tal magnetic  intensity  at  St.  Petersburg  was  changed  by  nearly  one- 
eighth  of  its  whole  value.  Any  cause  that  is  insufficient  to  explain  the 
■origin  of  the  whole  terrestial  magnetism  could  scarcely  be  considered 
AS  sufficient  to  explain  such  enormous  pertnrbations.  {Z.  0.  Q.  M.,  XTU, 
pp.  15, 16.) 

Wild  has  also  expressed  his  views  as  to  the  origin  of  terrestial  mag- 
netism and  magnetic  storms  in  connection  with  a  study  of  magnetic 
storms  of  1880,  August  11-14.  From  autographic  records  of  Pavloek, 
Kew,  Zikawei,  and  Melbourne  he  concludes :  (1)  The  disturbance  of  all 
three  elements,  declination,  horizonal  and  vertical  intensity,  began  and 
«nded  simultoneously.  They  originated,  therefore,  from  either  one  aiogle 
force  or  from  forces  that  simultaneously  began  and  ended.  (2)  The 
individual  curves  of  disturbance  at  neighboring  points,  as  Kew  and 
Favlosh,  show  some  similarity,  but  those  of  Zikawei  and  Helboarne 
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are  entirely  discordaat.    (3)  The  cbaracteristifl  fefttnres  of  this  Btorm  ar* 
as  follows : 

Character  of  diaturbaneea. 


Statioiia. 

iDclination. 

Total  iutensitr^ 

Kew. 

Strong. 

None. 

Slight 

Pavlosk. 

Moderate. 

None. 

Veiy  strong. 

Zikawei. 

Slight. 

Strong. 

None. 

(4)  The  magnitude  of  the  perturbation  for  each  element,  especially  the- 
intensity,  and  for  each  day,  shows  a  diurnal  period  closely  coinciding 
with  normal  daily  variations.  (5)  It  is  probable  that  the  sun  is  to  be 
considered  as  the  principal  agent  of  the  periodic  and  non-periodic  Tari~ 
ations  of  the  elements  of  terrestrial  magnetism.  However,  it  most  be 
conceded  that  this  conclnsion  wonld  require  that  we  assign  to  the  sua 
a  magnetization  per  unit  of  mass  about  13,000  times  that  of  a  unit  of  the 
earth's  mass,  aud  that  at  times  of  great  perturbations  this  varies  to  and 
&o  by  thirty  times  its  own  amount ;  but  our  present  knowledge  only 
justifies  our  attributing  to  a  unit  of  mass  in  the  sun  a  magnetic  power 
2,000  times  that  of  a  unit  of  the  earth,  even  supposing  the  Hon  to  be  a 
folly  saturated  steel  magnet.  Therefore,  it  appears  not  likely  that  th& 
sun  atone  is  the  cause  of  the  normal  and  abnormal  variations.  It  will  be 
more  intelligible  to  adopt  with  De  La  Bive  the  view  that  the  earth  is  a 
Lejden  jar,  whose  inner  covering  is  the  surface  of  the  ground,  and  whose 
outer  snrface  is  the  highly  attenuated  npper  strata  of  air,  and  that  dis- 
charges from  pole  to  equator  iu  the  atmosphere  aud  also  from  pole 
to  pole  within  the  eartn  continually  take  place.  The  ordinary  charges 
cause  the  normal  deviations  of  the  magnet,  the  abnormal  cause  the  i>er- 
tnrbations.  We  have,  then,  only  to  assume  that  the  daily  position  of 
ibe  sun  has  an  influence  upon  the  direction  aud  force  of  this  discharge^ 
and  that  the  abnormal  stronger  discharge  is  caused  by  special  occur- 
rences ou  the  sun.  In  this  way  the  cause  is  made  present  on  the  earth, 
and  the  sao  comes  iu  only  as  the  medium  releasijig  it  aud  setting  it  inta 
activity.  Observations  on  earth  currents  have  been  instituted  iu  Pav- 
Josfc  that  will  perhaps  be  further  explanatory  of  this  matter.  (Z.  (X 
G.  J/.,  xvn,  p.  14.) 

Prof.  H.  Wild  has  investigated  the  so-called  magnetic  weather  of  Jan- 
uary 30-Febrnary  1, 1881,  by  means  of  the  records  of  maguetograplisy 
St  eleven  p)ac<>s  in  America,  Bnrope,  India,  China,  and  Australia.  He 
finds  that  the  perturbations  began  everywhere  simultaneously,  so  far 
as  the  time  scales  enabled  the  momenta  to  be  determined.  A  perfect 
umitaritiy  in  the  declination  curves  existed  throughout  Southern  Eu- 
rope, bat  the  curves  for  Pavlosk,  Zikawei,  Bombay,  show  no  similarity,, 
while  for  Melbourne  aud  Toronto,  the  declination  curves  generally  show- 
almost  opposite  variations.  A  very  similar  statement  as  to  the  opposite- 
character  of  the  variations  iu  Europe  and  America  would  hold  good  for 
tJie  carves  of  horizontal  and  vertical  intensity  and  the  dip  of  the  needle. 
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The  timea  of  occurrence  of  maxima  and  minima,  and  the  amplitudes, 
especially  of  the  TariatiODS  in  declination,  correspond  very  closely  to  the 
distance  of  the  atationB  from  the  auroral  circle  aoirounding  the  mag- 
netic north  pole,  as  late'y  defined  by  Baron  Kordentikiold ;  hence  it 
Toold  seem  to  follow  that  in  this  circle  originate  both  the  aurora  and 
the  maguetic  declinations.  Wild  conclndes  that  the  source  of  the  per- 
tnrbing  forces  is  so  far  distant  that  these  are  essentially  parallel  for 
all  stations,  and  that  possibly,  in  magnetic  pertnrbations,  the  total  mag- 
netio  force  of  the  earth  is  not  changed,  bnt  the  iucrease  at  some  stations 
is  compensated  by  diminution  at  others ;  so  that  the  ]>erturbiog  forces, 
as  it  were,  merely  push  over  or  disarrange  the  geographical  distribu- 
tion of  terrestrial  magnetism.  He  finds  evidences  of  the  existence  of 
■several  independent  poiut«  in  the  auroral  circle,  whence  originate  the 
magnetic  disturbances  that  were  felt  in  Eorope.  (Z.  0.  O.  Jf.,  xvni, 
p.  97.) 

Lemstrom  having  observed  that  in  Spitzbergen  the  galvanometer 
needles  had  distinctive  motions  during  an  aurora  when  he  held  it  aloft 
in  his  hands,  took  occasiou,  on  his  enbseqneut  expeditiou  to  Lapland,  to 
establishastaff  with  metallic  point  upright  onahill  150  meters  high,  and 
connected  the  point  by  insniated  wire  with  his  galvanometer  4  kilometers 
distant,  and  thence  to  the  ground  plate  of  platinum  buried  a  half  meter 
in  the  earth.  Beams  of  light  (the  elementary  light-needles  of  the  aurora) 
•appeared  at  night  over  the  hill,  and  the  motion  of  the  galvanometer 
needle,  whenever  the  circuit  was  closed,  showed  the  presence  of  a  gal- 
vanic corrent.  Lemstrom  proposes  fnrther  investigation  of  the  phe- 
nomena in  northern  regions,  but  also  deems  it  proper  to  recommend 
this  to  the  attention  of  observers  in  temperate  latitudes,  where  auroras 
are  frequent.    (Z.  0.  G.  M.,  xvn,  p.  116.) 

Prof.  K.  Bobinson  has  published  his  long-promised  second  part  of  his 
catalogue  of  auroras  observed  from  1700  to  1877  Id  Sweden,  conoeming 
wbich  Professor  H.  Fritz  remarks,  that  it  is  the  conclusion  of  a  labor  of 
the  highest  importance  in  this  department,  especially  in  that  it  givea 
the  fullest  possible  delails  as  to  time,  place,  details  and  anthoritiee 
for  each  aurora.  The  total  number  of  aurora  days  is  7,780 ;  the  epochs 
of  maxima  follow  the  sun-spot  maxima  at  an  average  interval  of  14  years. 
The  annual  periodicity  shows  the  dependence  on  latitude  already  devel- 
oped by  Weypreeht  and  Trombolt  and  others,  viz,  the  most  northern 
stations  show  adecided  maximum  in  the  winter  mouths,  whereasat  tem- 
perate latitudes  this  subsides  into  two  maxima  at  the  respective  egoi- 
noxes.    (Z.  0.  0.  M.,  xvn,  p.  441.) 

Prof.  H.  Fritz  presents  an  interesting  analysis  of  the  chronological 
list  of  auroras  compiled  by  Lieut.  A.  W.  Greely,  of  the  Army  Signal 
OfSce,  which  he  recognizes  as  a  valuable  contribution  of  data  especially 
towards  the  determination  of  the  daily  and  secular  )>eriodicity.  He 
finds  sufficient  confirmation  from  the  long  series  of  observations  at  To- 
ronto, Gardiner,  Cambridge,  and  Willets  Point,  &c.,  of  the  agreement 
between  the  periodic  variations  of  the  aurora  with  tiie  variation  of  the 
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snnspote.  For  the  anuaal  period  he  finds  the  following  numbers,  which, 
hotrerer,  give  bat  slight  iudioationa  of  the  ordinary  maxima  at  the 
equinoxes : 

January 84     July 91 

February 77     Augnst 72 

March 88     September 95 

April 92     October 85 

May 87     November 82 

June  90     December 74 


Aa  regards  the  daily  pAiiod,  he  finds  a  confirmation  of  the  law  an- 
Doauced  by  him  in  1881,  namely,  that  there  is  an  anuaal  rariatioD  in  the 
time  of  daily  maximnm  by  reason  of  which  the  hoar  of  maximiun  in 
the  winter  half  of  the  year  is  decidedly  earlier  than  the  summer  half 
and  the  mean  duration  is  greatest  at  the  time  of  tbe  eqainozes.  {Z.  0, 
e.if.,  ivn,  p.417.) 

H.  J.  Groneman,  of  Grtiningen,  combats  tbe  statement  of  Sophos 
Tromholt,  that  in  many  cases  the  aurora  is  an  apparently  local  pbe- 
nomenoD,  aaA  that  it  often  occurs  at  slight  altitudes  above  the  earth's 
Borf^ce.  He  examinesin  detail  tbe  observationsquoted  by  Tromholt,  &c., 
and  maintains,  after  minute  analysis,  that  they  give  no  ground  for  such 
oonclnsions.  [Z.  0.  Q.M.,X7U,p.  187.)  [Tbe  present  writer  announced 
precisely  tbe  same  conclusions  in  the  Beport  of  tbe  Chief  Signal  Officer, 
1876,  p.  311,  as  based  on  the  study  of  many  auroras,  especially  that  of 
April  7, 1874,  and  is  still  inclined  to  sastun  the  views  of  Tromholt.] 

Sophos  Tromholt  replies  to  Qroneman's  criticisms  in  an  equally  posi- 
tive manner  and  with  fullest  possible  details.  He  concludes  that  with  one 
exception  all  of  Oronemau's  thirty-two  objections  rested  upon  observa- 
tions made  carefully  by  Tromholt  himself,  and  that,  conscious  of  the 
favorable  location  whence  be  observed,  of  his  many  years'  experience, 
and  of  tbe  special  caro  given  to  tbe  examination  of  the  whole  heavens, 
he  mast  still  remain  convinced  that  in  many  cases  the  location  of  tbe 
aoioral  light  is  very  near  to  tbe  earth's  surface,  frequently  underneath 
the  clouds  and  sometimes  at  the  surface.    {Z.  0.  Q.  M.,  zTii,  pp.  342-351.) 

8.  Fritz  has  published  in  Danish  a  memoir  entitled  Recent  Investiga- 
tion on  Winds  in  tke  A^nospkere,  &c.,  in  which  he  gives  the  results  of 
years  of  personal  experience  in  reference  to  the  auroral  phenomena  at 
IvigtDt,  Greenland,  61°  20'  north  latitude.  Within  the  belt  of  greatest 
frequency  the  aurora  is  an  almost  daily  phenomenon  that  fails  only 
when  fog  or  clouds  obscure  it.  North  of  80°  north  latitude  it  is  rarely 
seen.  Between  this  and  tbe  zone  of  maximum  frequency,  it  is  seen  to 
the  south  of  the  observer's  zenith,  and  usually  as  a  &eely  moving  wavy 
band  of  great  horizontal  extent.  This,  "  the  Arctic  form,**  consists  of  a 
aeries  of  bars  oC  light  arrayed  side  by  side  perpendicular  to  the  general 
axis  of  tbe  band,  while  the  whole  band  is  always  in  a  wavy,  often  in  a 
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nearly  circalatiDg,  movement;  the  individual  perpendicular  bars  that 
form  it  have  simaltaneoualy  a  forward  and  bciclcward  movement ;  the 
Tvhole  band  changes  its  pla«e  contintioasly  in  the  sky,  and  ordinarily  one 
sees  many  such  bands  expanded  over  the  sky.  The  auroral  arches  seen 
by  observers  stationed  at  northern  latitudes  have  a  more  regular  inva- 
riable form  than  these  bauds,  and  both  these  fonns  are  seen  by  observ- 
ers in  the  soathem  part  of  the  zone  of  maximum  frequency.  Accord- 
ing to  Edlund  the  aurora  depends  on  atmospheric  electricity,  bnt  a  mu- 
tual dependence  on  terrestrial  magnetism  and  son  spots  is  also  acknowl- 
edged, and  the  parallelism  of  these  with  the  annoal  daily  variations  of 
atmospheric  temperatore  and  pressure  force  ns  to  trace  all  back  to  the 
same  source,  the  son. 

Arsnk  Fiord  is  in  61°  W  north  latitude.  This  fiord  is  2  miles  wide 
by  25  long,  and  its  shores  are  steep,  rocky  clifEs  from  one  to  four  thou- 
sand feet  high.  Midway  of  its  length,  on  the  soath  side,  lies  IvigtuL 
'  At  this  station  the  aurora  light  begins  with  a  development  in  the  west 
over  the  north  of  the  fiord,  and  as  it  progresses  eastward  follows  the 
direction  of  the  fiord,  sometimes  covering  its  entire  length,  and  having 
outliers  over  the  smaller  arms  of  the  fiord;  bnt  ordinarily  the  western 
part  of  this  auroral  band  disappears  before  the  development  has  ex- 
tended to  the  eastern  end  and  new  bands  of  light  come  again  from  the 
western  end  eastward.  The  phenomenon  is  best  developed  at  two 
hoars  after  sunset,  and  appears  then  to  be  near  the  earth's  snrfooe, 
occasionally  only  1,000  feet  above  sea-level.  As  a  rule,  the  anrora  is 
fnllydevelopedonly  in  calm,  clear  weather.  It  most  ft«qnently  appears 
during  the  east  wind  (the  well-known  Ftibn  wind),  but  is  then  \ery  un- 
quiet and  dismembered.  The  author  then  gives  his  theory  that  tiie  aa- 
rora  is  due  to  local  currents  of  warm  and  cold  air.  {Z,  0.  0,  if.,  XTii, 
p.  320.) 

Nordenskiold,  in  his  report  on  the  auroras  observed  in  the  Bering  Sea 
during  the  voyage  of  the  Tega  in  1S7S  and  1879,  states  that  in  those 
regions  the  anrora  presented  an  entirely  different  appearance  &om  what 
is  ordinarily  seen  in  Europe.  It  consisted  regularly  of  an  aroh  of  light 
five  or  twelve  degrees  above  the  horizon,  perfectly  quiet,  without  mo- 
tion or  rays.  The  inside  of  this  arch  was  sharply  defined,  and  the  so- 
called  dark  segment  wholly  free  from  light,  and  generally  free  from 
clonds  or  fog.  The  upper  limit  of  the  arch  was  not  sharply  defined,  and 
above  it  the  sky  was  somewhat  illuminated ;  occasionally  rays  issued 
Itova  this  side,  especially  when  several  such  arches  were  ananged  above 
each  other,  which  latter  appearance  was  not  rare.  The  brilliaot  dra- 
pery and  beams  reaching  the  zenith,  so  common  in  Europe,  were  vecy 
seldom  seen. 

Nordenskiold  proposes  the  following  explanation,  namely,  that  the 
ordinary  auroral  arches  are  due  to  a  luminous  ring  that  remaioB  per- 
manently around  the  magnetic  pole  as  a  central  axis,  ita  center  being 
about  2,000  kilometers  above  the  earth's  surface,  its  radius  0.32  of  the 
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earth's  radioB,  and  the  plane  of  thn  ring  perpendionlar  to  that  ter- 
Festrial  radios  that  passes  throogh  its  center.  A  second  ring  in  the 
same  plane,  bat  of  greater  diameter,  concentrically  sorroonds  the  first. 
There  are,  therefore,  five  zones  to  be  distingoiebed  in  the  atady  of  aoro- 
las:  (1]  A  circle  with  the  radios  of  8  degrees,  whose  center  lies  in  or  near 
Smith's  Sound,  within  which  the  aorora  is  seldom  seen,  and  then  only 
as  a  light  clood  m  the  horizon ;  (2)  A  concentric  ring  8  degrees  out- 
side of  tbe  preceding,  where  the  single  aurora  arch  is  the  ordinary 
pheownenon ;  (3)  The  ring  between  circles  of  16  or  20  degrees  radios, 
where  the  ordinary  arch  appears  near  the  zenith,  and  as  a  feint  light, 
or  else  it  appears  as  an  arch  to  tbe  north,  while  in  the  south  another 
aorora  appears ;  (4)  The  ring  between  circles  of  20  sod  28  degrees  ra- 
dius where  auroral  rays  ordinarily  attend  the  arch  and  perhaps  even 
ezteud  to  a  second  luminons  ring ;  (6)  Between  tbe  circles  of  28  and 
33  degrees  radios,  the  inner  or  lower  arcb  is  no  longer  seen,  bot  tbe  mag- 
niOcent  drapery,  with  brilliant  and  moving  rays,  is  tbe  ordinary  phe- 
nomenon.   (Z.  0.  Q.  M.,  XTli,  p.  232.) 

XI. — OPTIOAI.  PHENOMENA. 

Eerber  has  studied  certain  optical  phenomena  by  which  to  gain  some 
idea  of  tiie  altitude  of  the  earth's  atmosphere.  From  the  valne  of  tbe 
constant  of  refraction,  *.  e.,  57".3,  he  dedoces  the  limiting  altitode  192.6 
k)l(Muetei8.  Bot  from  a  more  critical  stody  of  tbe  formula  he  deduces 
189.0  kilometers.  Al-Hazen's  method  of  determining  this  height  from 
observations  of  the  height  of  tbe  twilight  arc  that  rises  in  the  east  after 
the  son  sinks  in  tbe  west,  or  vice  veraa  in  the  morning,  gives  a  mocb 
lower  alritude,  bot  this  is  apparently  due  to  the  fact  that  Uie  light  of  tbe 
twilight  are  comes  £rom  those  lower  strata  that  contain  moistnre  or  dost 
enough  to  reflect  s  sensible  amount  of  light  to  tbe  eye.  Xothing  can  be 
determined  &om  this  as  to  bow  much  higher  np  the  attenuated  air  ex- 
tends. {Z.  0.  0.  M.,  xvn,  p.  72.)  [It  is  to  be  hoped  that  photometric 
methods  may  yet  b«K)me  applicable  to  this  interesting  problem.  The 
remarkable  colors  of  tbe  twilight  and  dawn  during  the  latter  half  of  the 
year  1883  and  over  the  whole  world  show  that  at  very  great  heights  our 
atmosphere  is  subject  to  changes  that  only  affect  the  vision,  although 
they  may  sensibly  affect  temperatnrea  and  weather  at  the  surface  and 
are  in  some  cases  believed  to  have  connection  with  terrestrial  and  cosmio 
phenomena.] 

Exner  gives  some  of  the  results  of  critical  stody  open  the  scintilla- 
tion of  stars,  especially  with  tbe  Arago  scintillometer.  After  explaining 
the  variooB  special  phenomena  observed  by  Arago,  Marios,  Nicholson, 
Hontigny,  and  Bespigbi,  be  proves  that  Arago's  theory  of  interference 
ta  not  sostained,  and  we  moat  abide  by  the  views  of  Hooke,  Xewton, 
TooDg,  Montigny,  namely,  that  the  cause  of  scintillation  is  to  be  foond 
in  the  variable  refractions  experienced  by  tbe  rays  in  passing  through 
the  irregularities  of  the  atmosphere,  and  that  the  colored  rays  result , 
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from  this  irregnlar  refraction  combined  with  the  regnlar  atmospherio 
spectral  dispersion.    {Z.  0.  0.  M.,  xni,  p.  296.) 

XU.— mSOELLANSOUS  APFUOATION. 

ESppen  ^ves  an  abstract  of  Hann's  paper  on  barometric  bjpsome- 
try  that  was  published  in  1876,  but  seems  as  yet  little  known,  althoagb 
the  main  novelty,  i.  e.,  Hann's  formula  for  decrease  of  vapor  tension  with 
altitnde,  has  been  utilized  in  Upton's  and  other  hypsometric  formulae. 
Eoppen  indorses  heartily  Hann's  method  of  approximating  when  the 
observations  of  humidity  have  not  been  made  at  either  station,  namely, 
to  assume  a  probable  value  of  the  relative  humidity  at  the  time  as  being 
better  than  Bauemfeind  and  Schrieber's  suggestion  to  adopt  a  normal 
monthly  value  for  the  locality,  since  the  absolute  humidity  varies  much 
more  than  the  relative.  By  assuming  the  vapor  tension, /(«)  as  ap- 
proximately dependent  principally  upon  the  air  temperature,  t,  Hann 
finds  from  winter  and  sammer  observations  In  the  Alps  and  Himalaya 
f  (e)  =  0.00154  +  0.000341 1,  and  introducing  this  into  his  formula  obtains 
as  a  modified  factor  for  the  temperature  correction  0.00400,  exactly  agree- 
ing with  La  Place. 

Possibly  a  still  better  method  is  the  following :  By  means  of  annual 
and  monthly  means  of  pressure  (B  and  b)  and  temperature  (f  and  t")  at 
two  stations  determine  the  temperature  constant;  for  St.  Bernard  and 
Geneva  from  6  years  of  observation  Hann  finds 

h  =  18540  log  ^(  1  +  0.0032 \^^ ) 

and  similarly  for  otlier  parts  of  the  world.  Prom  this  data  determine 
the  effect  of  geographical  location  on  these  constants  and  deduce  a  gen- 
eralized formula  for  application  anywhere.     (Z.  0.  0.  if.,  XTn,  p.  70.) 

Angot  replies  to  a  review  of  his  hypsometric  formula  and  tables  by 
maintaining  that  the  diurnal  and  annnal  {leriodicity  in  altitudes  as  com- 
puted ordinarily  is  a  physical  necessity  that  ought  not  to  be  diminished 
or  suppressed  by  any  method  of  computation,  but  rather  brought  oat 
in  its  rational  proportions  until  the  rational  physical  formula  for  ita  cor- 
rection can  be  deduced.  He  seems  to  consider  that  since  the  warming 
of  the  atmosphere  causes  a  part  of  what  was  below  the  upper  station  to 
rise  by  expansion  until  it  is  above,  there  is  therefore  leas  air  between 
the  two  stations,  and  the  barometric  difference,  as  well  as  the  competed 
hypsometric  difference,  should  be  less  during  day  and  summer  than 
during  night  and  winter. 

Hann  replies  to  this  insidioas  error  that  the  temperature  term  in  Ute 
Laplace,  Angot,  Bublmann,  and  other  formulse  would  wholly  oorreot 
this  diamal  and  annnal  periodicity  if  only  the  true  air  temperatoxe 
were  known  and  used ;  the  trouble  is  neither  in  the  local  peonliarities  nor 
in  the  barometer  nor  the  formula :  the  periodicity  in  barometrio  hyp- 
sometry  is  not  a  physical  necessity  nor  a  fact  in  nature ;  it  is  a  resalt  of 
computations  based  on  man's  ignorance  of  the  air  temperature  Sdid  of 
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Qie  effect  of  the  laotioD  of  the  air,  which  latter  has  therefore  geoeralty 
been  quite  left  out  of  coDsideration.    (Z.  0.  0.  M.,  xvn,  p.  66.) 

Hoffman,  in  continaation  of  his  long  series  of  studies  into  vegetable 
physiology,  states  that  in  the  determiDation  of  the  thermal  constants 
of  vegetation  the  siunmation  of  the  daily  maximam  positive  readings 
of  ft  thenuometcr  in  snoshine  gives  far  better  resalts  than  the  ase  of 
the  ordinarj'  air  temperature,  since  the  plant  itself  is  mostly  exposed  to 
the  full  snoshiDe.  The  error  of  the  air  temperature  method  is  often  10 
per  cent  of  the  total  temperatore  snm,  while  that  of  the  sun  thermome- 
ter bat  1  per  cent.  The  errors  of  the  former  method  are  least  iu  low 
aod  shady  places,  but  become  very  large  when  applied  to  high  and 
monotaiD  regions,  where  the  shaded  thermometer  always  reads  tnach 
lower  than  the  soosbine  tbennometer.  By  using  sunshine  or  insolation 
thermometers  of  perfectly  onifonn  size  and  spbericfU  bnlbs,  Hoftmaa 
hopes  to  make  fbe  observation  at  neighboring  stations  more  perfectly 
comparable,  and  refers  with  satisfaction  to  the  progress  made  in  thia 
respect  by  Dr.  J.  Ziegler,  of  Frankfort.  [It  would  seem  that  the  ther- 
mometers osed  are  ordinary  bright  bolb  with  a  brass  scale  and  not  in 
nuw,  and  which  always  agree  within  2°  centigrade.  Whatever  objeo- 
tioQ  there  may  have  been  to  the  bright  and  black  bolb  in  vacuo,  or  the 
Arago-Davy  actinometer,  as  a  means  of  obtaining  the  relative  intensity 
of  snnshine,  have,  I  think,  been  mostly  removed  by  recent  researches 
of  Prof.  Ferrel,  now  in  press,  andit  wonld  seem  that  this  instroment 
should  be  sabstitnted  for  the  thermometer  in  air.] 

The  comparative  observations  made  by  Hoffman  at  low  and  at  ele- 
vated points  show  clearly  the  effect  of  superincumbent  air,  mist,  haze, 
smoke,  &e. ;  thus  the  differences  between  the  reading  of  the  same  ther- 
mometer exposed  ten  or  twenty  minntes  in  the  snnshine  and  then  in 
the  shade  in  calm  and  under  very  clear  skies,  gave  for  Oiesen,  altitude 
192  feet,  40,9  centigrade,  while  observations  on  mountains  6,000  to  8,000 
feet  high,  give  lO^^.l  centigrade.  Selecting  only  observatious  made  on 
the  same  day  as  given  by  Hoffman,  I  have  compiled  the  following 
nearly  comparable  results : 
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These  differences  are  apparently  largely  dae  to  mecliamcal  imparides 
in  the  atmoapbere,  sncb  as  are  washed  away  by  every  rain  or  snow-fall, 
and  their  importance  cau  be  seen  fhim  the  fact  that  from  observations 
on  tbe  Brockeu  it  is  proved  that  only  one-third  of  the  sunrises  and  Biin- 
sets  can  be  dearly  seen  and  these  are  pretty  uniformly  ilistribated 
through  the  year. 

The  ordinary  observation  of  amount  of  cloudiness  ^ves  little  or  no 
Idea  of  this  obscaratiou  of  the  solar  rays ;  thus  during  the  interval  cov- 
ered by  the  above  observations  the  average  cloadiness  for  all  the  above 
high  stations  was  almost  exactly  the  same  as  for  the  low  statiou  OieA- 
sen. 

The  thermal  constant  of  vegetation  must,  of  course,  be^n  at  some 
epoch  nniform  for  all  plants.  Hoflfmanu  confines  himself  to  plants  with 
closed  winter  buds  and  takes  the  time  of  first  swelling  of  the  bads  as 
the  date  for  which  to  begin  the  summation  of  temperature. 

In  order  to  ascertain  this  movement  he  paints  iu  black  a  broad  line 
on  one  side  of  the  trees  and  daily  observes  with  a  lens  uutil  hediscems 
white  lines  breaking  open  in  the  blackened  portion ;  he  finds  that  tbe 
dates  can  be  thus  ascertained  to  within  one  day  when  the  temperature 
rapidly  increases,  bat  to  only  within  a  week  when  the  temperature  in- 
creases slowly  and  regularly.    {Z.  0.  0.  M.,  xvn,  p.  30.) 
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Berlin.    K.  preosBisches  meteorologiscbes  Institut.    Ergebniase  der 

meteoTOlogischen  Beobachtangen,  1881-1883.    Berlin,  1882-1883. 

S  vols.    4to,  pp.  vi  + 100;  vi  + 120.     (Preassische  Statistik,  64,  71.) 
Bombay.    MeteorologieJ  OiBce.   Brief  sketch  of  themeteorologyofthe 

Bombay  Presidency,  1882-1883.    [Bombay,  1883.]    4to,  pp.  7,  pi.  I. 
Brnssels.    Obserratoire  royale.    Bulletin  m^t^rologiqae  (daily,  with 

chart),  1882-1883.    fol. 
BcLABD, .    M6t^rologie.   Sdoheresse  et  i  nondations.     Avant  de 

reboiser  prot^geoDB  oos  fortts  contre  lea  incendies.    Alger,  1882, 

8vo,  pp.  27. 
Canada.    Meteorological  Service.    Monthly  weather  review,  1882-1883. 

[Toronto,  1882-1883.]    8vo. 
Beport,  by  0.  Carpmael,  1880-1881.   Ottawa,  1882-1883.   2  vols. 

8to,  pp.  xziii  +  211 ;  xxii  +  221. 
Cape  Colony.    Meteorological  Commission.    Beport,  1881-1882.    Cape 

Town,  1882-1883.    2  vols.    4to,  pp.  85j  viii  +  93. 
Gaslibb,  H.    Obserrations  m^t^orologiqnes  &  Saint-Martii)  de  Hinx, 

France,  xvn,  December,  1880-November,  1881.    Bayonue.  1882. 

4to,  pp.  17,  pi.  26. 
Cwlsrnhe.    OrosBh.-badisohe  Central-Station.   Jabresbericht,  xm,  xir. 

1881-1882.    Karlsrnhe,  1882-1883.    2to18.    12mo,pp.  96;  134. 
Casella,  L.    List  of  standard  meteorological  and  other  instruments. 

L.,  1883.  8to,  pp.  72  +  iv. 
Chemoitz.    K.  sKcbsiscbes  meteorologisches  Institnt.    Wetterberiobt 

TOD  Dr.  Paul  Schreiber  (daily,  with  obarts).    1882-1883.    12mo. 

Jahrbnch,  1883.    Liefemngl.    Leipzig,  1883.   4to,  pp.  136  +  40. 

Chrifltianla.    Norwegisches  meteorologisches  Institut.    Jahrbnch,  hsg. 

TOn  Dr.  H.  Hohn,  1881-1882.    Christiania,  1882-1383.    2  vols.    4to, 

pp.  iT+99+;  Ti+99+. 
Ciel  et  terre.    Bevtie  populaire  d'aatronomie,  de  meteorologie  et  de  phy- 
sique dn  globe  (semi-monthly),   n,  ni,  1881-1882, 1883-1883.  Broz- 

ellee,  1882-1883.    2  vols.    8to. 
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Ooimbra.    Obsorratorio  magnetico  e  meteorolofpco.    Ubserra^Oes  mete- 

orologicas,  1SS2.    Coimbra,  1883.     Ito,  pp.  ix+136. 
GommiBsion  m^t^orologique  da  d^partement  deVancluse.  See Avigooa. 
Copenhagen.    Dansk  meteorologisk  Institut.    BolletiD  m^t&irologiqM 

du  Nord  (semi-monthly).     1882-1883.    obi.,  8vo. 
Meteorologisk  Aarbog,  1881.    Kj^tbenhavn,  1882.    4to,  pp.  xi+ 

130+vi+84+Tii+15.    (lu  Danish  and  French.) 
O^Srdoba.    Ufficina  meteoroldgica  argentina.    Analee,  por  B.  A  Ooald. 
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tangen  In  Leipzig  and  an  einigen  anderen  sachsischen  StationeD. 

1864-1881.    Leipzig,  1882.    4to,  pp.  16. 
Denza,  Framoesoo.    lift  meteoTologia  e  la  flsica  terestie  a]  in.  cod- 

gresso  geograflco  intemazionale  di  Veaezia.    Boma,  1882.    Svo, 

pp.  31. 
La  meteorologia  e  la  sae  piti  recenti  applioanoni.    Torino,  1883. 

8vo,  pp.  364. 
EDBLiiANN,  Th.    Die  erdmagnetischen  Apparate  der  Polar-Expedi> 
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Ekatherineboarg.    Observatoira.    I/observatoire  magntitigoe  «t  mi- 

t^rologiqoe  d'Ekatherineboarg  en  1876.    Ekatherinebourg,  1882. 
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Fai3,  Bttdolf.    Wetterbriefe;  meteorolo^nsche  Betrachtangen  anf  die 
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pp.  vi+163. 
FiNBUAK,  0.  G.    Sm-  la  trombe  da  7  join  1882,  dans  la  valine  de  Sfibf. 

Upsal,  1883.    4to,  pp.  36,  pi.  7. 
Fish,  S.  A.    Analysis  of  Signal  Service  statistics,  with  reference  to 

Colorado  climate.    [Denver,  1883.]   8vo,pp.l3.  (From  Tnuts.  Oolo. 

State  Medical  Soc.,  1883.) 
Friend,  Ohables  W.    Meteorological  obserratioas  made  at  the  Car- 
son observatory,  Carson  City,  jETevada,  1880-1882.    CarsoD  Ci^, 
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Fbibsenhop,  G.    Wetterlehre,  oder  praktiscbe  Meteorologie.     2  Aafl. 
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Geneva.    Observatoire.    B^som^  m^t^orologiqae  poor  Gtengve  et  le 
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Getheb,  a.    TortrSge  Uber  Witterangnnd  Wetterprognose.    Statt- 
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Same.    2d  ed.    W.,1883. 

Great  Britain.    Committee  on  solar  physios.    Beport.    L.,  1883.    Sro, 
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Gneawidi  Observatory.    Besolts  of  magnetioal  and  meteorological 

observaUous,  1880-1881.    L.,  1883-1883.    2  vote.    4to,  pp.  lxTii+ 

(Ixxzii);  xliT+(lxzTii}. 
Hambbeo,  S,  £.    B^sum^  af  meteorologisba  ObBerrationer  i  Oyda 
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pp.60. 
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Monatliche    Ueberaicht  der  Witterang,  vn,  Tin,  1S82-18S3. 
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Veraaillea,  1882.    8to,  pp.  88,  pi.  6. 

HKLLUAim,  GusTAT.  Bepertorlam  der  deatschen  Meteorologle.  Leis- 
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IT.  On  the  temperatare  of  northneatem  India,  by  &  A.  Hill. 
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Ifordsee  und  der  Fischerei.    Jabrg.  ix.    Berlin,  1882.    Obi.  folio. 
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1883.    8vo,  pp.  X  + 19  +  261.  ,-  , 
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N«.  44.    Beport  on  the  gales  experieuc^d  in  the  ocran  district  adjacent  to  tha 
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teorological committee  held  at  Copeuhagen,  1883.     L.,  1683.    8to,  pp. 
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Ix>Ddoo.  Meteorological  Office.     Daily  weather  report  (vitb  chart], 
1882-1883.    410. 

Weekly  weather  report,  1882-1883.    London,  1883-1883.    8vo. 
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Melbourne  Obaervatory.    Beanlts  of  observatjons,  by  B.  L.  J.  Ellery 
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PHYSICS. 


By  Geobgb  p.  Baekeb, 
■  of  Pkgrici  in  (he  rMttMriify  o/  Fmn*3tvania,  Phtladelpkt*. 


The  progreas  of  physical  science  for  the  year  1883  has  been  very  cod- 
Biderable,  especially  in  the  department  of  electricity.  This  advance, 
however,  has  been  made  chiefly  in  the  applications  of  knovm  electrical 
principles,  rather  than  in  the  diBcovery  of  new  ones. 

In  a  lecture  before  the  Boyal  Institution,  Sir  William  Thomson  has 
discasfied  the  "  size  of  atoms,"  using  the  terms  atom  and  molecale 
synonymously.  He  takes  the  broad  view  that  matter,  though  we  may 
coDceive  it  to  be  infinitely  divisible,  is  not  infinitely  divisible  without 
decomposition;  and  hence  that  the  question  whether  we  can  divide  a 
piece  of  glass  into  pieces  smaller  than  the  1-100,000  of  a  centimeter  in 
diameter,  and  so  on,  without  bre.iking  it  up  and  making  it  cease  to  hare 
the  properties  of  glass,  just  as  a  brick  has  not  the  properties  of  a  brick 
wall,  is  a  very  practical  one.  As  the  result  of  four  independent  lines  of 
argniuent,  the  molecules  of  ordinary  matter  would  seem  to  be  from  the 
1-10,000,000  to  the  1-100,000,000  of  a  centimeter  in  diameter.  These 
four  lines  of  reasoning  are  founded  respectively  on  the  nndulatory 
theory  of  light,  on  the  phenomena  of  contact  electricity,  on  capillary  at- 
traction, and  on  the  kinetic  theory  of  gases,  the  lecture  being  devoted 
to  their  development.     (JlTature,  Juue,  July,  1883,  xxTui,  203,  250,  274.) 

Beinold  and  Biicker  have  communicated  to  the  Boyal  Society  the 
re«nlte  of  their  investigation  of  liquid  films,  measuring  the  thickness 
of  such  films  when  so  thin  as  to  exhibit  the  black  of  the  first  order  of 
Newton's  rings.  They  used  two  methods  for  this  purpose;  one,  based 
c/a  a  determination  of  tlie  electrical  resistance  of  a  cylindrical  black 
Boap-film,  the  thickness  being  calculated  by  meaus  of  Ohm's  law;  and 
the  other  an  optical  method,  depending  upon  the  displacement  of  inter- 
ference fringes  when  one  of  the  interferiug  beams  traversed  several 
filmswbichwere  afterwani  broken.  The  mean  of  the  electrical  measure- 
ments gave  a  thickness  of  11.8xlO~*  millimeters;  that  of  the  optical 
method,  one  of  11.4xlO~*  millimeters.    These  results  are  of  interest 


572  BCIENTIFIC    RECORD    FOR    ISSS. 

in  connecNoD  with  Sir  William  Thomson'a  lecture  noted  above.  If,  u 
he  etatcH,  the  size  of  the  molecules  of  thia  liquid  is  between  2xllH 
and  1 X  lO""  millimctcis,  it  follows  that  the  thinnest  film  measured  by 
the  authors,  7.2xlO~*  millimetere,  must  vontaiu  uot  less  than  3  nor 
more  than  720  molecules  in  its  thickness.  As  to  the  surfuce  tension 
in  Plutciiu's  glyceric  liquid,  the  authors  gire  it  as  about  57  dynes  per 
linear  centimeter.  Assuming  that  the  thinnest  film  measured -had  for 
its  thickness  twice  the  radius  of  molecular  attraction,  the  average  streea 
parallel  to  the  surface  must  1«  l.CxlO'  dynea  per  signan^  centimeter,  or 
eight  times  greater  than  is  required  to  tear  brick  asunder.  If  this 
radius  is  the  same  fur  all  substances,  the  stress  iu  the  surface  of  mer- 
cury in  contact  with  iiir  must  be  nearly  ten  times  greater  than  in  the 
glyceri<;  liquid,  or  one-tifth  of  the  tension  required  to  rupture  steel  bars. 
'.Nature,  June,  August,  1883,  xsviil,  142,  389.) 
The  Adiims  prize  essay  of  the  University  of  Cambridge  for  the  year 

1882,  on  the  subject  of  the  motion  of  vortex  rings,  written  by  J.  J. 
Thomson,  has  been  published.  It  conlinues  the  work  already  done  in 
this  direction  by  vun  Helmholtz  and  Sir  Williiim  Thomson,  and  canieK 
the  tbeoiy  of  vortex  atoms  to  such  a  stage  that  in  certain  general  respects 
it  may  be  applied  to  the  theory  of  gases.  Indeed,  the  author  concludes 
that  the  accurate  observation  of  the  phenonicua  of  thermal  effusion  vill 
enable  a  decision  to  be  reached  between  the  vortex  atom  theory  ami 
the  ordinary  kinetic  theorj-  of  gases.  (Nature,  December,  1883,  Xlli, 
]'J3.) 

The  meaning  of  the  word  "force"  continues  to  be  the  subject  of  dis- 
cus^ion.  Lamb  suggests  that  the  true  and  proper  basis  of  statics  is  to 
be  sought  for  in  the  priociples  of  linear  and  angular  momentum.  Two 
i'urces  are  equivalent  only  when  they  produce  the  same  rate  of  cliani^ 
of  momentum  in  any  assigned  direction,  and  the  same  rate  of  change  of 
moment  uf  momentum  about  any  assigned  axis.  Two  sets  of  forces  aie 
in  equilibrium  when  they  produce  no  effect  on  either  the  linear  or  the 
angular  momentum  of  any  system.  Close  points  out  the  necessity  of  a 
more  carelul  distinction  between  force  proiwr — the  time-rale  of  4-liaug8 
of  momenlum  or  the  space-rate  of  change  of  energy — and  what  he  calls 
impulsion;  theformer  being  represented  by  F  and  the  latter  by/F  rf'; 
or,  assuming  F  constant,  by  Ft.  Tait,  in  a  paper  on  the  laws  of  mo 
tion  presented  to  the  Royal  Society  of  Edinburgh, -mainlains  that  forr«, 
being  simply  the  time-rate  of  change  of  momentum,  has  no  real  or  ob- 
jective existence  whatever,  matter  and  energy  alone  l>eiug  the  only 
objective  realities.     {Phil.  Mag ,  March,  April,  November,  Decemher, 

1883,  V,  XV,  187,  248;  XVI,  387,  439.) 

Smith  has  suggested  a  modification  of  the  ordinary  ergometer  (dyna- 
mometer). It  consists  of  a  hollow  shaft  carrying  three  polleys;  one  of 
these  is  loose,  one  is  fast  to  the  shaft,  and  the  third  is  geared  to  the 
second  by  three  miter-wbeelg.    The  two  of  tbeae  wfaote  axes  are  peri>*^ii- 
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dienlur  to  the  shaft,  carr;  poUeys,  oii  each  of  which  windu  u  cord  attached 
to  a  cro88-har,  faateoed  at  ita  middle  point  tn  a  spiral  spring  witbiu 
the  Bfaalt.  If  the  second  and  third  main  pulleys  do  not  move  togethei', 
dte  cross-head  is  moved  forward,  stretching  the  spring  and  moving  an 
JDilex  attached  to  a  rod  running  through  the  sliaft.  To  iLis  rod  any 
suitable  integrator  may  be  attached.  Subsequently,  Smith  lias  pro- 
posed to  show  by  inspection  the  rate  at  which  energy  is  being  trans- 
mitted, by  means  of  two  cross- wires  perpendicular  to  eacb  other,  one 
of  vbieh,  moving  horizontally,  indicates  the  tension  on  the  belt  iu 
poDuds,  while  the  other,  moving  vertically,  shows  the  velocity  at  any 
iLstant,  iu  feet  per  second,  The  point  of  intersection  of  these  wires 
iroold  represent,  on  a  suitable  scale,  the  numVer  of  foot-pounds  wbivh 
jg  being  tramtmitted  per  second.  {Pkil,  Mag.,  Febmarj-,  June,  1883, 
■  17, 87,  434.) 

Paqnet  has  devised  a  simple  apparatus  for  illustrating  the  laws  of 
free  fall  under  the  action  of  gravity.  Two  weights  are  allowed  to  fall 
freely  between  vertical  wires.  One  of  these,  being  started  first,  falls 
for  a  time  (  and  then  reaches  and  releases  the  second.  A  stage,  as 
mncb  below  the  second  weight  as  this  is  below  the  starting  point  of  the 
first,  arrests  this  second  weight  after  a  second  time  t.  If  now  a  second 
stage  be  so  adjusted  as  to  stop  the  first  weight  at  the  same  instant,  it 
will  be  found  that  this  weight  has  fallen  exactly  4  tiroes  as  far  iu  2  sec- 
onds as  the  first  has  in  1.  If  the  stage  be  placed  below  the  second 
weight  at  one-quarter  of  the  distance  which  this  weight  is  below  the  first, 
and  this  experiment  is  repeated,  it  will  be  seen  that  iu  thrice  the  time 
the  first  weight  has  fallen  over  9-time8  the  distance.  (Jour.  Phyg.,  May, 
1883,  n,  n,  226.) 

B4qn)^  has  suggested  placing  a  metallic  point  on  the  axis  of  the  pulley 
of  the  Atwood  machine,  so  that  at  each  revolution  it  should  touch  a 
meicory  surface  and  close  the  circuit  of  a  Morse  register,  thus  record- 
pg  the  velocities.    (Jour.  Phyg.,  July,  1888;  II,  ii,  323.) 

Gilbert  has  described  a  modification  of  Foucault's  gyroscope  for  show- 
ing the  earth's  rotation.  It  consists,  like  Iho  gjioscupe,  of  a  heavy 
revolving  disk  mounted  in  a  frame.  Bnt  the  frame  is  su|iporle<l  on 
delicate  knife-edges,  the  axis  of  rotation  being  vertical,  and  (be  wbole 
is  adjusted  so  that  the  center  of  gravity  is  on  the  axis  of  suspension. 
By  means  of  a  small  weight,  movable  in  the  prolongation  of  the  axis  of 
the  disk,  the  center  of  gravity  conld  be  lowered  slightly  so  as  to  oscil- 
late like  a  pendulnm  about  the  knife  edges.  If  now  the  disk  be  revolved 
150  to  200  times  a  second,  and  the  frame  be  placeil  on  the  knife-edges, 
the  lioe  joining  them  being  in  the  plane  of  the  meridian,  the  axis  of 
rotation  is  displaced  from  the  vertical  to  one  side  or  the  other  according 
lo  the  direction  of  rotation.  The  results  agree  witb  theory.  (Juvr.  Phjf»., 
Jlarvh,  1883,  II,  ll,  101.) 
Bosanqaet  has  proposed  a  simple  mode  of  dividing  inch  nnd  meter 
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Sbales.  To  tbe  screw  of  hia  slide  rest,  the  pitch  of  which  was  one-tighUi 
of  an  inch,  a  micrometer  head  was  attached  baviog  two  rows  of  holes, 
oiie  of  26  and  the  other  of  127.  On  t^e  former  row,  20  boles  correspond 
obviously  to  one-tenth  of  an  inch,  4  to  one-fiftieth,  and  2  to  oaehDD- 
dredth.  On  the  latter,  40  hole-s  give  one  millimeter,  4  holes  one-tenUi 
of  a  millimeter,  &c    [Phil  Mag.,  Uarch,  1883,  V,  XT,  217.) 

Extended  descriptious  have  been  published  of  the  baildings  aod  ap- 
paratos  of  tbe  International  Bureau  of  Weights  and  Heasores,  dov 
located  iu  tbe  Park  of  St.  Cloud,  near  Paris.  This  bureau  was  origi- 
nated in  1875,  and  had  for  its  object  the  securing  of  au  accurate  interna- 
tional metric  system.  Sixteen  countries  are  represented  in  it  and  con- 
tribnted  a  million  ft^ncs  toward  its  expenses.  The  apparatus  eCnployed 
is  the  most  perfect  attainable,  and  the  measurements  are  made  witb  tbe 
greatest  possible  accuracy.    {Nature,  September,  1883,  xiTiu,  464, 592.) 

The  foot-measure  in  Ohina  varies  largely  with  different  trades  and  in 
diSereut  parts  of  the  country.  The  carpenter's  rule  at  Ningpo  has  a 
foot  of  IcAs  than  10  inches,  while  that  of  the  junk-builders  at  Shang- 
hai has  a  foot  of  nearly  16  inches.  Tbe  standard  foot  of  the  Pekin  Im- 
Iterial  Board  of  Works  is  12^  inches.  A  copper  foot-measure  of  the  yaw 
A.  D.  81  is  9)  inches.    [Nature,  June,  1883,  xxnn,  207.) 

Tresca  has  communicated  to  tbe  French  Academy  the  results  of  to 
examination  of  two  platinum  meters  which  originally  belonged  to  Piony 
and  were  used  by  him  in  the  early  part  of  the  century,  in  connection 
with  the  labors  of  the  first  metric  commission.  Both  are  end  meters, 
but  one  of  them  is  also  a  line  meter.  One  of  the  end  meters  is  13.% 
microns  shorter  than  the  meter  of  the  archives ;  tbe  other  end  met«r 
is  7.94  microns  shorter,  while  tbe  line  meter  upon  the  latter  is  30.55  mi- 
crons shorter.    (0.  B.,  March,  1883,  xovi,  667.) 

Terqnem  has  described  an  improved  cathetometer  constracted  fw 
him  by  Durooulin-Froment.  Among  other  modifications,  this  instni- 
ment  has  only  a  single  slide,  the  te1cscoi>o  being  carried  on  a  plate  mov- 
ing on  tbe  face  of  this  slide  by  means  of  a  micrometer  screw.  This  very 
considerable  improvement  was  used  in  cathetometers  constrncted  \fS 
William  Grunow,  of  New  York,  ten  or  twelve  years  ago.  The  readinf 
is  to  0.01  millimeter.     (J.  Phys.,  November,  1883,  II,  n,  496.) 

Bayleigh  has  suggested  tbeuse  of  an  electro-magnetic  damping  appa- 
ratus to  control  tbe  oscillations  of  a  balance.  Two  maguets  of  sled 
wire  3  or  4  inches  long  are  attached  vertically  to  tbe  scale-pans  airf 
underneath  one  of  them  is  fixed  a  coil  of  insulated  wire  of,  perfaipa, 
fifty  or  one  hundred  turns  and  4  or  5  inches  in  diameter,  placed  imiM- 
dintely  under  the  balance  case.  On  completing  tbe  circuit  of  a  L»> 
c^ancfae  cell  through  the  coil  by  means  of  a  key,  at  suitable  interval 
tbe  beam  may  be  brought  to  roBtvcr^'  promptly.  He  has  also  sa(> 
geatcd  quicker  vibrating  beams,  the  delicacy  t>eing  restored,  by  magnt 
fying  the  displacement  by  means  of  a  lens,  tbe  scale  being  Ulominatal 
if  necessary.     {Nature,  November,  1883,  xzix,  91.) 
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UBOHANIOS. 

1.  Of  SoKdt. 

EaliBcher  has  stadied  the  molecular  strnetare  of  metaU  by  retnoriug 
the  Borfaoe  by  means  of  a  suitable  liqnid.  The  crystallioe  strnetare 
is  generally  developed  in  this  way;  thongb  sometimes  an  electrolytic 
cnrrent  is  necessary,  the  metal  tteing  made  the  positive  electrode.  It 
i^pears  from  these  experiments  that  nearly  all  the  metals  have  a  crys- 
talline stroctnre,  but  that  mechanical  treatment  in  general  canaes  this 
strnetare  to  disappear.  Heat,  however,  canses  a  return  to  ttie  crystal- 
line condition.  Hence  the  explanation  of  the  increase  of  condueting 
power  in  metals  by  the  process  of  annealing.  {J.  Phys.,  Jane,  1883,  U, 
11,285.) 

The  publications  of  tbe  Yega  espeditiou  coutain  a  memoir  by  Petter- 
soo  on  the  properties  of  water  and  ice,  in  which  tbe  discovery  is  an- 
nooDced  that  in  the  vicinity  of  the  melting  point  tbe  volume  of  ice  de- 
creases as  tbe  temperature  rises.  With  the  purest  diutilled  water,  tbe 
ice  did  not  begin  to  contract  till  the  temperature  rose  to  —  O.QSfi  0.  With 
ice  made  from  water  from  the  laboratory  stone  jar,  the  contraction  be- 
gan at  —0.3°  0.  With  sea-water  of  specific  gi'avity  of  1.0003,  contain- 
ing —0.011  per  cent  of  chlorine,  the  ice  began  to  contract  at  —1° 
C. ;  wiUt  that  of  1.00534  gravity  and  0.373  per  cent,  chlorine,  the  eon- 
toactioD  began  at  —  14°  C. ;  and  with  that  of  1.0094  and  0.049  of  cblo- 
rinc,  it  began  to  contract  at  — 19°  0.  Moreover,  the  author  finds 
that  sea-water  ice  contains  more  sntphates,  the  brine  more  chlorides, 
than  the  sea-water  itself.    (Na^re,  August,  1883,  xzTlii,  417.) 

2.  0/ Liquids. 

The  experiments  npon  tbe  compressibility  of  liquids  thus  far  made 
go  to  show  that  water  is  an  exception  to  the  general  law  that  the  coeffi- 
cient of  compressibility  increases  with  the  temperature.    The  most  ac- 
curate of  these  experimeut!&,  however,  those  of  Grassi,  were  mode  at 
temperatures  below  53°.3  C.     Pagliani  and  Vicentini  have  repeated 
these  experiments,  using  distilled  and  recently  boiled  water,  and  ex- 
.  tending  tlie  temperatnie  to  100°.    They  have  reached  the  interesting 
\  lesnlt  that  between  0°  and  55°  the  coefficient  decreases  as  tbe  tempera- 
i  tore  rises,  as  Grassi  had  observed ;  but  that  between  56°  and  100°,  it 
■  t  tDcreasea  with  tbe  temperature,  like  that  of  other  liquids.    Hence  a  tem- 
iperatore  exists  for  which  tbe  compressibility  has  a  maximum  value. 
'.{J.  Pkyt.,  October,  1883,  II,  n,  4fil.) 

I  Yolkmaon  draws  the  following  coudneionsfrom  his  experimentson  the 
MfAesioD  of  saline  solntions :  (1)  The  cohesion,  or  tbe  superficial  teusion, 
.,.  mt  modified  only  very  slightly  by  traces  of  impurities ;  (2)  the  specific 
„  ■obeaion  of  a  saline  solution  diminishes  generally  as  the  amount  of  the 
,  pdt  present  increases,  tbe  capillary  constant  proportionally  increasing; 
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(3)  if  the  aalta  be  groaped  acoordiag  to  their  formnlM,  the  oohcsisu  for 
liny  group  increases  as  the  molecular  weight  diminishes ;  and  (4)  when 
the  cohesion  of  saline  solations  is  known,  that  of  water  being  also  knon-u, 
and  the  adhesion  of  water  and  the  anhydrous  salt,  the  cohesion  of  the 
anbydrons  salt  may  be  calculated.  When  the  adhesion  between  the 
anhydrous  Rait  and  water  is  less  than  half  the  snm  of  the  cohesions  <A 
the  water  and  the  anhydrous  salt  respectively,  the  solid  body  cannot 
)>e  mixed  with  water  in  all  proportions.  {Wied.Ann.,X7U,353;  J.Pkyt^ 
April,  1883,  II,  n,  188.) 

Krouchkoll,  finding  that  insulating  liquids,  sach  as  carbon  disniphide, 
ether,  turpentine,  not  miscible  with  water,  acquire  by  contact  with  this 
liquid  very  decided  conducting  power,  was  led  to  examine  the  qnestion 
wbethertlie  capillary  constant  at  tbe  surface  of  such  a  liquid  and  water 
did  not  vary  under  the  action  of  an  electro-motive  force.  The  results 
show  that  the  coustaut  does  vary,  and  in  tbe  same  direction  as  that  of 
tbe  water-mercury  surface.  Tbe  higher  tbe  resistance  of  tbe  liquid, 
the  greater  the  electro-motive  force  required  to  obtain  the  result.  (C 
R.,  June,  1883,  xcvr,  1725.) 

Pribram  and  Handl  have  reached  the  following  conclusions  with  ref- 
erence to  tbe  speciflc  viscosity  of  liquids  in  relation  to  their  chemical 
constitution :  (1)  Of  two  isomeric  ethers,  whose  isomerism  consisU  in  a 
simple  exchange  of  acid  and  alcoholic  radical,  that  possesses  tbe  high- 
est viscosity  wboao  alcohol  radical  is  highest  in  the  serieA ;  (2)  tbe  dif- 
ferences in  the  viscosity  for  equal  volumes  vary  as  the  difference  of  the 
inolecutar  weights  of  the  radicals  which  the  etliera  contain ;  (3)  when  the 
isomerism  consists  in  tbe  arrangement  of  the  atoms  within  tbe  ntdical, 
then  that  ether  which  contains  the  normal  arrangement  has  always  tbe 
greatest  viscosity,  whether  the  normal  radical  be  oxygenated  or  not; 

(4)  in  aldehydes,  propylic  alcohols,  nitropropanea,  botyric  acidn,  and 
butyl  iodides,  those  having  the  normal  gronping  show  tbe  maximum 
viscosity,  while  for  the  halogen  ethers  of  propyl,  butyl  alcohol,  and 
nitrobutane  the  reverse  is  the  case ;  (5)  the  halogen  oomiraoDds  of 
propyl  and  allyl,aa  well  as  the  acetates,  show  nearly  equal  viscosities; 
while  in  the  alcohols  which  differ  by  two  atoms  of  hydrogen  only,  the 
viscosity  of  atlylic  alcohol  is  considerably  less  than  that  of  propylic  j 
(ti)  aldehyde,  which  has  two  atoms  of  hydrogen  less  than  alcohol,  shows 
a  marked  diminution  of  viscosity;  and  (7)  the  increase  of  nscosity  is 
in  general  proportional  to  the  increase  of  moleculnr  weight ;  the  coeffi- 
cient of  increase,  however,  depending  on  the  structure  uf  tbe  molecule, 
is  constant  only  when  the  terms  of  the  homologous  series,  considered 
as  binary  compounds,  contain  a  constant  compound  and  a  single  varia- 
ble.    (J.  Phyg.,  March,  1883,  II,  II,  141.) 

Warburg  and  Babo  have  sought  to  determine  the  relation  between 
viscoHity  and  density  in  fluids.  According  to  tbe  law  of  Maxwell  the 
viscosity  of  a  gas  measured  by  the  coeflicient  of  friction  is  independent 
of  the  density.    Experiments  were  made  with  carbon  dioxide  both  in 
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the  liquid  and  the  gaseons  condition  aoder  pressures  np  to  120  attnos- 
pberes,  the  viacosity  being  measured  by  the  velocity  of  dov  through 
capillary  tubes.  The  gas  above  the  critical  temperature  showed  no 
miuiniam  of  viscosity  at  the  mazUnum  of  cumpressibiUty,  but,  od  the 
contrary,  the  viscosity  increased  with  the  density.  When  the  density, 
however,  reached  500  times  its  nonnal  value,  the  coefficient  of  l^iction 
exceeded  its  normal  value  only  9  per  cent.  With  a  constant  density 
the  influence  of  temperature  is  feeble,  though  the  viscosity  appears  to 
increase  slowly  with  the  temperature.  The  liquid  has  the  emnllest  vis- 
cosity hitherto  observed,  its  coefficient  at  IS'^  being  14.6  times  less  than 
that  of  water,  and  increasing  with  the  density.  For  densities  near  0.8, 
the  viscosity  has  a  minimum  value  for  the  temperature  of  20°  to  32<3.6. 
(J.  Phi/t.,  March,  1883,  II,  ii,  142.) 

Stables  and  Wilson  have  tested  experimentally  the  supposition  of 
Platean  that  the  surface  viscosity  in  some  liquids  is  greater  than  the 
interior  viscoacity.  They  used  for  the  purpose  a  solution  of  saponin, 
ID  which  this  property  is  marked,  determining  the  viscosity  by  the  tor- 
sional oscillation  of  a  nickel-plated  brass  disk.  The  results  obtained 
show  that  whereas  the  resistance  offered  to  an  oscillating  disk  2"<°  thick 
in  the  surface  of  water  is  only  abont  half  what  it  is  in  the  interior,  at 
the  snrfiice  of  a  2  per  cent,  saponin  solution  it  is  at  least  600  timeci 
greater  than  in  the  interior.  The  ratio  of  resistances  in  the  caBe  of  the 
saponin  solution  and  water  is  at  the  aur&ce,  1261 ;  at  0"".!  below  the 
surface,  33;  while  in  the  interior  it  is  1.2.  (Phil  Mag.,  June,  1883,  V, 
XT,  406.) 

Wiedemann  has  examined  the  question  of  the  condensation  of  liquids 
upon  solid  surfaces,  and  comes  to  the  conclusion  that  it  is  an  entirely 
inappreciable  quantity.  {Wied.  Ann.,  xvil,  988;  J.  Phys.,  II,  u,  232; 
Pka.  Mag.  June,  1883,  V,  xv,440.) 

Solution  is  ordinarily  explained  by  supposing  that  the  salt  combines 
first  with  a  portion  of  water  to  form  a  hydrate  more  or  less  stable,  and 
theuthatthishydratedifrnses  through  the  mass  forming  a  homogeneous 
mixture.  Nicol  has  suggested  the  hypothesis  that  "  the  solution  of  a 
«aii  in  water  isaconseqnenceof  the  attraction  of  the  molecules  of  wat«r 
for  a  molecule  of  salt  exceeding  the  attraction  of  the  molecules  of  salt 
for  one  another."  As  the  number  of  dissolved  salt  molecules  increases, 
the  attraction  of  the  dissimilar  molecules  is  more  and  more  balanced 
by  the  attraction  of  the  similar  molecules;  aud  when  these  two  forces 
are  in  equilibrinm  saturation  takes  place.  The  author  gives  experimental 
proof  of  the  correctness  of  this  hypothesis.  {Phil  Mag^  February,  1S83, 
V,  XV,  01.) 

Gernez  has  measured  the  duration  of  solidification  in  the  case  of  sur- 
foaed  bodies.  Using  phosphorus, for  example,in  a  glass  tube  not  exceed- 
ing 2"^.?  in  diameter,  bent  in  a  U  form,  the  column  being  6  or  7  deci- 
meters long,  the  whole  was  placed  in  a  water  bath  at  a  temperature 
above  the  fusing  point.  It  was  then  transferred  to  a  water  bath  maiu- 
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tnioed  at  a  cuDotaDt  teniperatnre  below  tbe  fasing  point  4.fter  an  hoar 
solUlificatiOD  was  induced  by  coutact  with  a  fragment  of  aolid  phos- 
p]ioru8,  tbe  time  being  cbronographically  recorded.  Tbc  progressof  the 
solidification  is  readily  observed,  the  colorlesB  and  transparent  liquid 
l>ecoming  opaqae.  At  tbe  instant  the  opacity  reaches  the  end  of  tbe 
eoIuDin  another  chronograpbio  record  is  made.  Where  tbe  Boltdification 
is  very  rapid  a  tuuing'fbrk  chronograph  ia  necessary.  The  author  fiDds, 
(1)  that  the  duration  of  solidi&cation  is  uniform  for  equal  lengths  of 
column ;  (2)  that  tbe  velocity  of  solididcatiou  is  independent  of  the  tem- 
perature at  which  the  phosphorus  has  been  melted;  and  (3)  that  this 
velocity  increases 'from  1"".C  iter  second  at  43°.8,  to  353™".35.  per  sec 
ond  at  36°,  and  lOSO™.?  at  240.9.    {Jour.  Phyt.,  April,  1883,  II,  II,  159.) 

Wiedemann  has  modified  the  ordiuary  ])yknouieter  by  atiacbingto 
it  by  a  ground  joint  a  tube  with  a  lateral  funnel  for  attaching  it  to  a 
mercnry  pump.  After  weighing  the  bottle  and  the  stopper  separately 
they  are  put  together,  connected  with  tbe  cxhauKt  tube,  exhausted, 
filled  with  water  from  tbe  funnel,  freshly  boiled,  and  weighed.  The 
powder  is  then  introduced  and  tbe  operation  is  re^ieated.  The  reaulta 
agree  to  the  third  decimal  place.  {Wied.  Ann.,  XTii,  083;  Pkil.  Mag., 
May,  1883,  V,  XT,  309.) 

Decharme  has  continued  his  faydrodyoamic  esperiments,  and  has  suc- 
ceeded in  imitating  by  means  of  liquid  or  gaseous  cnrreuts  various 
physical  effects  produced  by  electricity  or  mngnetism ;  such,  for  example, 
as  NobiU's  rings,  magnetic  spectra,  stratification  of  the  electric  discharge, 
projection  of  a  metallic  wire  volatilized  by  an  electric  discbarge,  Lich- 
tenberg's  figures,  &c.  He  observes  that  aspiration  corresponds  to  posi- 
tiVB  electrificatJOQ  in  its  effects,  and  a  blast  to  negative.  (Ann.  Ckim. 
Pkf/s.,  February,  July,  1883,  V,  xxviii,  198;  xxix,  404.) 

Pfaundler  has  observed  the  explosion  of  a  glass  tube  filled  with  liqnid 
carbon  dioxide,  the  lower  portion  of  which  was  immersed  in  a  mixture 
of  solid  COi  and  ether,  and  contained  crystallized  COi.  The  tube  hiul 
frequently  been  exposed  to  a  temperature  of  31°.  It  is  supitosed 
that  the  tube  had  been  made  brittle  by  the  low  temiieniture,  though 
Dagneuet  thinks  it  more  probable  that  the  expansion  of  Ihe  «olid  crys- 
talline mass  fractured  the  tabe.  Pfaundler  has  called  attention  ahw 
to  the  explosion  of  a  zinc  gasometer  which  had  contained  oxygen  fur 
six  months,  when  a  lighted  taper  Was  used  to  test  the  gas.  It  ih  sup 
posed  that  the  water  in  the  tank  had  absorbed  acid  vapor  from  iho 
laboratory,  and  that  these  acted  ou  the  zinc,  generating  hydrogen  within 
the  gasometer.  (  Wied.  Ann.,  xvii,  ITO,  175 ;  J.  Phya.,  April,  1883,  II, 
II,  191.) 

3.  Of  Qateg. 

Terquem  demonstrates  the  law  of  Archimedes  for  gases  by  sospeodiug 
a  glass  balloon  iu  a  bell  jar  by  means  of  a  silk  filament  passing  tbrouf^ 
the  neck,  the  balloon  beiug  supported  on  one  arm  of  a  hydrostatic  bal- 
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SDce.  On  paSfliug  ititu  the  bell  jar  a  current  of  dry  air,  aud  adjusting 
to  zero  by  a  suitable  tare,  tbe  apparatus  is  ready  for  experiment.  On 
iDtroducing  a  cnrrent  of  dry  hydrogen  the  balloon  rises  and  the  weights 
are  adjuste<1  nearly  to  equilibrium.  The  current  of  gas  is  then  arrested 
aud  tbe  exact  balanee  obtained.  Tbe  bydrogeu  is  then  replaced  by 
illniiiinating  gau  and  the  experiment  repeated.  A  third  experiment  is 
made  with  dry  carbon  dioxide.  From  the  data  thus  obtained  the  den- 
sity of  the  coal  gas  is  calculated.  (Jour.  Pkyg.,  January,  1883,  II,  il,  29.) 
Cooke  bus  proposed  a  simjtle  method  of  calculating  tbe  correction 
tequiied  for  tbe  buoyancy  of  tbe  atmosphere  when  the  volume  of  the 
body  weighed  is  unkuonrn.  If  30  inches  be  assumed  as  tbe  barometric 
standard,  a  variation  of  0.1  inch  will  afi'ect  the  buoyancy  by  one  tbree- 
hnudredth.  Again,  assuming  27°  C.  as  the  temperature  standard, 
wbicb  is  300°  on  tbe  absolute  scale,  a  variation  of  one  degree  will  also 
affect  tlie  buoyancy  by  one  three  hundredth ;  t.  e.,  one  degree  variation 
b  ti'iuperaiure  prodoces  tbe  same  effect  on  the  buoyancy  as  a  change 
of  0.1  inch  in  the  pressure.  Tbe  correction  for  temperature,  which  is 
tbe  more  important  of  the  two,  is  effected  by  simply  adding  to  the 
observed  height  of  the  barometer,  civen  in  tenths  of  an  inch,  the  differ- 
ence l)etween  27°  C.  and  tbe  observed  temperature.  By  means  of  a  few 
weighing)!,  taken  under  as  great  a  variation  of  temperature  and  press 
un-  as  possible,  tbo  quotient  of  the  difference  in  weight  by  tbe  cor- 
rected barometer  difference  gives  the  difference  in  weight  corresponding 
to  one  tenth  of  an  inch  difference  in  pressure.  By  multiplying  now  the 
difference  between  3<>0  and  the  corrected  barometric  heights  by  the  con- 
stunt  thus  obtained,  and  adding  or  subtracting  this  product,  as  the  case 
may  he,  to  or  from  tbe  observed  weights,  the  weighings  are  all  reduced 
to  tbe  standard  of  30  inches.  (Am.  J.  Sci.,  July,  1883,  III,  xxvr,  38.) 
Edelmann  proposes  to  determine  tbe  relative  density  of  two  gases  by 
causing  two  columns  of  these  gases  of  the  same  height  to  act  on  an 
elastic  membrane,  the  displacement  of  which  is  ver\'  accurately  meas- 
iire<l.  The  membrane  employed  is  like  that  used  iu  an  aneroid  barom- 
eter, mounted  on  a  metallic  box  30  centimeters  in  diameter,  the  two 
sideii  of  tbe  box  communicating  with  vertical  tubes  about  2  metei^s  long, 
containing  tbe  gases.  The  movement  of  tbe  membrane  operates  a  lever 
carry  ing  a  mirror,  by  the  aid  of  which,  with  a  telescope  and  scale,  very 
slight  displacements  may  be  read.  In  tbe  author's  apparatus  one-tenth 
of  a  indlimeter  on  the  scale  corresponds  to  less  than  one  millionth  of  an 
atmosphere  in  the  box.  {Carl.  Rep.,  xvil ;  J.  Pkya.,  June,  1883,  II,  n, 
285.) 

Amagat  has  published  four  memoirs  upon  the  compressibility  of  gases. 
In  tbe  first  he  considers  certain  objections  raised  against  bis  apparatus 
or  metbo<I;  in  tbe  second  he  treats  of  tbe  compressibility  of  air  and 
of  carbon  dioxide  from  one  to  eight  atmospheres  pressure  and  from  20° 
to  300°  C;  iu  the  third  the  compressibility  of  rarefied  air,  hydrogen, 
and  carbon  dioxide  is  considered;  and  the  fourth  is  on  a  new  form  of 
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tbe  relaiion/(«pt)=0  in  gases,  and  od  tbe  law  of  ezpansioo  of  guaes 
at  constant  volatne.  {Ann.  Ckim.  Pkys.,  April,  1883,  V,  iXTili,  456, 
464,  480,  500.) 

Vernon  Harcourt  lias  devised  an  instrnment  for  giWng  by  simple  in- 
spectioD  the  volume  of  a  mass  of  air  which,  saturated  with  bamidity,  is 
capable  of  occupying  aoit  volame  under  normal  oouditious.  By  divid- 
iog  the  volume  of  a  gas  by  the  indicatioua  of  the  iustrnment  it  is  re- 
duced to  the  normal  standard.  The  aathor  has  given  to  the  apparatas 
tbe  name  of  aerorthometer.  {Prov.  Boy.  8of.,  xxnv,  I6C;  J.  Pkys., 
August,  1883,  II,  II,  374.) 

Waitz  has  studied  the  law  of  the  diffusion  of  gases  by  means  of  opti- 
cal methods  of  great  delicacy.  Carbon  dioxide  and  air  were  ased  in  th« 
experiments,  tbe  progress  of  tbe  diffusion  being  shown  by  a  continuous 
displacement  of  the  iuterference  fringes.  Fitim  this  displacement 
tbe  composition  of  the  mixture  could  be  deduced  a*^^  each  instant,  and 
hence  tbe  coefficient  of  diffusion.  Tbe  author  concludes  (1)  that  this 
coefficient  at  tbe  same  depth  depends  upon  tbe  partial  pressnre  of  tJbe 
carbon  dioxide,  and  (2)  that  it  may  be  considered  a  linear  function  of 
tbe  depth ;  consequently  tbe  theory  of  Maswell  cannot  be  exact,  since 
it  leads  to  a  constant  value  of  this  coefficient.  Tbe  same  istmeof 
Stepban's  formula.  Meyer's  formula,  iu  which  this  coefficient  decreases 
indefinitely  with  tbe  partial  pressure  of  the  carbon  dioxide,  is  also  inex- 
act.   {Wied.  Ann.,  xvii,  201 ;  J.  Phys.,  April,  1883,  II,  ii,  190.) 

Mascart  has  completed  the  details  of  construction  of  his  {rraTity 
barometer.  It  now  consists  of  a  modified  siphon  barometer,  the  lower 
reservoir  being  closed,  and  containing  nitrogeu  under  a  pressure  which 
sustains  a  column  of  mercury  a  meter  high  in  tbe  tube.  To  make  an 
observation  the  barometer  is  placed  iu  a  tin  cylinder  filled  with  water 
and  tbe  temperatnre  carefblly  noted.  The  upper  end  of  tbe  tube  pro- 
jects atwve  Mie  liquid  and  tbe  level  of  the  meicurj-  is  then  read  off. 
Experiments  bare  been  made  with  the  new  instrument  at  Hambai^, 
Stockholm,  Drontheim,  and  Tromso,  as  well  as  at  Paris.  {Jour.  Pkyi., 
August,  1883,  II,  II,  341.) 

Bufour  and  Amstein  have  describe  a  new  registering  barometer  in- 
stalled in  tbe  Meteorological  Observatory  of  Lausanne.  It  cotisiHta  of 
a  glass  tube  6  mm.  in  interior  diameter,  bent  font  times  at  right  aogles  in 
the  same  plane,  twice  at  each  end,  so  that  the  ends  project  vertically. 
This  tut)e  is  suspended  by  its  middle  point.  As  tbe  pressure  varies,  tbe 
center  of  gravity  also  varies,  and  the  tube  rotates  about  the  point  of 
suspension.  A  style  attached  to  the  lower  part  of  the  tube  is  tbns  dis- 
placed borizoutally  and  records  its  motions  upon  a  strip  of  moving 
paper.  It  has  performed  satisfactorily  for  two  years.  {Jour.  Pktf$., 
August,  1883,  II,  II,  37E.) 

Teissier  has  suggested  the  use  of  the  air-pump  for  filling  vesselsf 
terminatiug  iu  capillary  tubes,  such  as  specific-gravity  flasks,  tbermome- 
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ten,  and  tbe  like,  and  has  jpTen  a  description  of  the  apparatus  used. 
{Jour.  Fhy*.,  October,  1883,  II,  ii,  463.) 

Various  modifications  in  the  mercury  air-pump  have  been  suggested. 
Among  these  is  that  of  Karavodine,  who  modifies  Topler's  form  of  pump 
by  causing  the  upper  reservoir  to  opou  into  the  discbarge  pipe  by  a 
straight  instead  of  a  recurved  tube.  He  has  also  added  a  valve  in  the 
exhaust  tube  to  prevent  the  mercury  from  passing  into  the  desiccator  or 
into  the  vessel  to  be  exhausted.  A  double-acting  ineronry  pump  has 
been  devised  by  Serravalle.  Two  similar  vessels,  containiog  mercury 
and  connected  by  a  long  caoutchouc  tube,  are  raised  and  lowered  alter- 
nately with  each  other  on  opposite  sides  of  a  vertical  support.  Each 
vessel  has  a  three-way  cock  at  its  top;  one  opening  in  a  certaiu  position 
conducts  off  the  excess  of  mercury,  while  a  second  communicates  through 
a  rubber  tube  with  a  spherical  piece  fixed  laterally  near  the  middle  of 
tbe  vertical  support.  This  spherical  piece  has  three  communicating 
ports,  two  of  them  opposite  leading  into  tbe  mercury  vessels;  the  third 
is  connected  to  the  vessel  to  be  exhausted.  The  three-way  cocks  at  the 
tops  of  the  vessels  are  mechanically  turned  at  the  upper  and  lower  ends 
of  tbeir  course  by  means  of  a  toothed  sector  and  rack  in  the  one  case 
aod  a  pin  and  projecting  piece  in  the  other.  (Jour.  Phys.,  December, 
1883,  n,  II,  558;  Nature,  February,  1883,  xxvii,  324.) 

ACOUSTICS. 

Anerhach  has  experimented  to  determine  the  infiuence  exerted  by 
liquids  upon  tbe  pitoh  of  the  sound  given  by  the  cylindrical  glass  ves- 
sels in  which  they  are  contained.  The  number  of  vibrations  was  deter- 
mined on  a  mooocliord.  lu  the  first  experiments,  which  wore  made  with 
water,  there  was  always  a  lowering  of  the  sound  produceil.  He  calls 
geometric  fall  the  ratio  of  the  number  of  vibrations  given  by  the  empty 
vase  to  tbe  number  given  when  it  is  full,  and  arithmotric  fall  the  ratio 
of  the  (lifierence  of  these  two  numbers  of  vibrations  to  that  of  the 
empty  vase.  He  finds  that  the  former  of  tbk:^e  values,  in  the  case  of  a 
vessel  filled  with  liquid,  is  as  much  smaller  as  the  sound  is  more  acute, 
is  sensibly  independent  of  the  height  of  the  vessel,  and  is  inversely  as 
the  diameter  of  tbe  vessel.  The  latter  varies  inversely  as  the  square 
root  of  tbe  number  of  vibrations  given  by  the  empty  vessel  and  as  tbe 
square  root  of  the  diameter  of  the  vessel.  Relative  to  the  wave-length 
of  tbe  sound  given  by  the  empty  vessel,  the  arithmetric  fall  depends 
only  ou  the  number  of  wave-lengths  contained  in  the  radius  of  the  cyl- 
inder, and  is  inversely  proportional  to  the  square  root  of  this  number. 
The  fall  of  pitch  depends  also  on  the  height  of  the  liquid  wheu  the  ves- 
sel is  not  fhll,  but  is  not  proportional  to  it.  To  produce  a  pitch  one-half 
less  than  that  given  by  the  fall  vessel  the  column  of  liquid  must  be  from 
two-thirds  to  three-fourths  of  the  total  height.  For  other  liquids  than 
watAT  4-aerb4ch  find^  that  the  specific  fbU  of  pitch  iavreases  with  tbe 
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density,  tbongh  less  rapidly,  and  varies  inversely  as  the  compressi- 
bility.   { Wied.  Ann.,  xvii,  964;  J.  Phys.,  September,  1883,  II,  ii,  422.) 

Wead,  in  a  valuable  memoir  on  tbe  energy  and  coefBcient  of  damp- 
ing of  a  tuning-fork,  intended  as  the  first  part  of  a  research  on  tlie 
inteoaity  of  sound  viewed  from  the  standpoint  of  energy,  baa  discasscd 
the  theory  of  the  subject  and  compared  the  results  with  those  obtained 
&om  direct  experiment.  The  forks  ased  were  Koenig's,  and  tbe  energy 
In  both  prongs,  when  z  is  tbe  amplitude,  expressed  in  divisions  of  a 
micrometer,  220  of  which  were  equal  to  1  centimeter,  was  found  to  be  as 
follows:  For  the  Uti  fork,  «x  450  ergs  J  Utj,  sx  1,235  ergs;  Mij,  1,820; 
Sola,  2,250;  Ut,,  .3,860;  SoU,  7,500;  Utj,  12,670  ergs.  From  the  time 
required  by  the  fork  to  decrease  tbe  amplitude  of  its  vibration  by 
a  known  quantity,  the  coefficient  of  damping  was  calculated.  The 
forks  were  then  taken  on:  of  doors  and  the  amplitude  observed  at  the 
instant  a  distant  listener  indicated  that  the  sound  ceased,  the  object 
being  to  determine  how  much  energy  was  needed  to  cause  sensation;  ' 
i.e.,  bow  much  energy  passed  through  one  square  centimeter  at  the  limit 
of  hearing.  For  the  TJta  fork  this  was  found  to  be,  at  200  feet,  280 x  10-', 
and  at  300  feet,  310  x  10-* ;  for  the  Sblj  fork  at  200  feet,  260  x  10-»;  for  tbe 
Ut4  fork,  110  X 10-*;  and  for  the  Ut,  fork,  710  x  lO-".  Tbe  energy  of  a 
fork  is  dissipated  (1)  in  heating  itself  and  the  resonance  box  (2)  in 
causing  its  support  to  vibrate  and  (3)  in  producing  a  soood  ware. 
Some  experiments  to  determine  tbe  relative  energy  so  distribnted 
showed  that  only  about  one-fifteenth  of  tbe  total  energy  is  used  for  tbe 
sound  wave.     (Am.  J.  Sei.,  September,  1883,  III,  XSVI,  177.)    " 

Dvorak  has  couttuned  bis  investigations  upon  the  attractions  and 
repulsions  produced  in  the  vicinity  of  vibrating  bodies.  He  shorn 
from  theory  that  the  mean  pressure  in  the  vicinitj'  of  tbe  nodes  is  supe- 
rior to  that  at  the  loops,  a  result  which  he  has  confirmed  by  experi- 
ment. By  this  excess  of  pressure  on  the  base  of  the  resonnatora  the 
nnthor  explains  tbe  repulsion  of  these  by  sonorous  bodies.  He  has  de- 
scribed some  new  rotation  apparatus,  more  perfect  than  that  ased 
hitherto.  For  obtaining  the  best  result  it  is  necessary  that  the  vibra- 
tions should  be  energetic,  and  to  secure  this  the  walls  of  the  resonance 
box  should  vibrate  in  unison  with  the  fork  mounted  upon  it.  A  form 
of  torsion  biilance,  with  bifilar  suspension,  by  which,  on  this  principle, 
the  intensity  of  tbe  air  vibrations  may  be  measured,  is  described  in  the 
paper.    {./.  Phj/s.,  October,  1883,  II,  li,  465.) 

Xeyreneuf,  by  means  of  a  special  apparatus,  has  studied  the  capa- 
bility of  various  gases  for  transmitting  sound.  A  tube  of  iron,  2  meters 
long  and  5  centimeters  diameter,  tbe  ends  closed  by  suitable  mem- 
branes, is  passed  through  the  wall  separating  two  rooms.  In  one  of 
these  is  the  sonorous  body  and  in  the  other  the  sensitive  flame.  The 
gas  is  introduced  by  lateral  tubulures.  Tbe  sensitive  flame  remains 
fixed  in  position  and  the  tube  is  moved  until  the  eflect  on  the  flame  la 
zero.    The  results  show  that  air  and  carbon  monoxide  have  appreciably 
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the  same  power  of  traoeinitting  soaod.  With  coal  gns  tberctiulte  were 
qaiie  variable.  With  carbon  dioxide  the  expcriiuenta  tliow  tLat  it  iws- 
sesses  a  mach  more  considerable  traDsmittitig  imwer  foi'  eouiid  ihau  air, 
the  ratio  of  distances  of  the  flame  being  in  Ihe  two  casts  1.32  : 1.  The 
mean  of  the  intensities  is  1.7459,  which  is  (1.5:29)'.  {Comptes  Rendm, 
April,  1883,  xovi,  1314.) 

Blaikley  has  presented  a  paper  to  the  London  Pli.v»i(-iil  Society  on 
the  velocity  of  Boand  in  air,  using  for  bis  meiisnreiueiit»  s  iDodihcntioii 
of  Dnlong's  method  by  means  of  tbo  wnvi'-lenglii  in  a  leuglheneil 
organ  pipe.  The  anthor  allows  for  the  burmonics  of  the  pipe,  which 
are  an  important  factor.  With  fonr  tubeo  he  obluini'd.  tho  follow  iug 
mean  resalts:  Ist,  diameter  54.1  mm.,  velocity  32<J.73  meters  per  second; 
2d,  diameter  32.6mm.,  velocity  32S. 78  meters;  .3d,  10.5 mm.,  320.9  me- 
ters; and  4th,  11.7  mm.,324.d6  meters.  Tho  mean  velocily  lor  all  liis 
esperiinents was aboat 320  meters.     (A^'ature,  November,  188;t,  XKIX,  71.) 

Orireaax  has  cootrived  a  differential  appurutns  for  determining  the 
relativevelocity  of  sound  in  solids  and  in  ^jases.  It  consists  of  a  tube  of 
glass  and  a  rod  of  wood  of  the  SAme.  length, .whose  end»,  by  means  of 
lightly  balanced  levers,  are  adjusted  to  keep  closed  the  two  circuits  of  a 
differential  galvanometer,  the  currents  in  which  ore  equal  uud  tbo 
needle,  therefore,  at  zero.  If,  now,  a  drum  be  strack  oiiposite  the  free 
ends  of  this  rod  and  tube,  the  sound  will  be  unequally  transmitted, 
and  the  galvanometer  needle  will  be  displaced  in  the  same  direction  as 
when  the  circuit  is  opened  at  the  end  of  the  wooden  rod.  By  using  the 
Wheatstone  bridge  arrangement  a  galvanometer  with  a  single  wire 
may  be  used  in  this  experiment.     (<7.  Pbya.,  May,  1S83,  11,  ii,  228.) 

BoltzmaoD  bas  succeeded  in  photographing  sonorous  vibrations  di- 
rectly. A  thin  plate  of  iron,  covering  a  capsule  containing  air,  is  the 
vibrating  body.  To  its  center  is  attached  a,  very  thin  istrip  of  platinum, 
perpendicalar  to  its  plane  and  vibrating  with  it.  Tbis  Htiip  is  sirotpgly 
illnminated  by  snoligbt,  and  its  image  may  be  formeil  on  the  screen  by 
a  microacopio  objective.  The  linear  image  falling  on  a  lyliiidrival  len^ 
is  transformed  into  a  point,  which  is  allowed  to  fall  on  a  revolving 
cylinder  covered  with  sensitive  photographic  paper.  On  speaking 
before  the  vibrating  plate  the  shadow  is  displaced  nod  a  sinuous  line  is 
produced  on  tbe  paper.  The  vowels  give  either  a  simple  sinusoid  ov  » 
combination  of  two  sinusoids.  The  consonant  curves  resemble  some- 
what Eoenig's  figures,  given  by  the  letter  n  {Ber.Ak.  Wien,  1882,242; 
J.  Pkfft.,  April,  1883,  II,  ilj  195.) 

Ah  improved  apparatus  for  projecting  acoustic  vibrations  has  been 
described  by  Bigollot  Mid  Chavaoon,  under  the  name  of  a  palmoptio 
capeule.  It  consists  of  a  hollow  paraboloid,  over  tbe  mouth  of  which  a 
collodion  membrane  is  stretched.  In  front  of  this  membrane  is  a  plati- 
num wire,  serving  as  an  axis,  on  which  is  a  mirror,  its  plane  parallel  to 
that  of  tbe  membrane.  This  mirror  rests  on  the  end  of  a  ^mall  rubber 
prism  atfaacbed  to  the  ipeuibrane,  so  that  when  the  latter  vibrates  the 
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mirror  oscillates  about  the  wire  as  a  diameter.  By  means  of  a  labber 
tnbe  the  iuterior  of  the  paraboloid  is  pat  ia  commDoieation  with  any 
Boundiog  mass  of  air,  and  the  vibnttion  of  the  mirror  causes  a  beam  of 
sQDligbt  reflected  ftom  it  to  describe  a  line  ou  the  screen,  which  may 
be  drawn  out  into  corves  by  a  second  mirror  vibrating  perpeodicolarlf. 
(J.  PAy«.,  Decomber,  1883,  II,  n,  653.) 

Micbelson  lias  described  a  method  of  ascertaining  with  any  desired 
accuracy  the  i  ate  of  a  tuning-fork.  The  method  consists,  first,  in  de- 
termining the  rate  in  terms  of  an  electrically  vibrated  fork,  and,  second, 
in  fixing  the  absolute  rat«  of  this  second  fork.  The  electric  fork  carries 
a  mirror  on  one  prong,  in  which  the  refiection  of  a  Geissler  tube  is  seen 
when  iiluuiinated  once  a  second  by  means  of  a  pendnlnm.  If  the  fork 
makes  an  exact  number  of  vibrations  per  second  the  illumination  of  the 
tabe,  finding  the  fork  always  id  the  same  place,  will  appear  always  in 
the  same  [wsition.  Bat  if  tbo  fork  makes  more  or  less  than  this  by  any 
fraction,  the  positjon  of  the  flash  will  saccessively  change,  passii^ 
tbroQgb  all  its  phases  in  one  complete  period.  If  a  flashes  take  place 
in  one  period  in  the  case  of  an  Ut*  fork,  it  makes  obviously  128  :k  - 

vibrations  per  second.  By  using  the  fork  to  be  rated  with  a  microscope, 
with  cross-hairs  focnsed  on  one  edge  of  the  fork,  the  Geissler  tube  being 
behind  it,  the  use  of  an  electrical  fork  may  be  dispensed  with.  {Am.  J. 
8ci.,  Januarj-,  1883,  III,  XIV,  61 ;  FML  Mag.,  February,  1883,  V,  it,  8*.} 

The  attention  of  the  Berlin  Physical  Society  baa  been  called  by 
Christiani  to  certain  peculiarities  observed  with  Koeuig  toniag-for^ 
injured  by  the  fire  in  the  Physiological  Institute.  When  the  mst  bad 
been  removed,  and  new  resonance  boxes  provided,  one  of  the  Mij  forks 
showed,  after  tuning  and  sounding,  a  maximum  of  tone  when  one  side 
of  it  was  turned  toward  the  closed  end  of  the  case.  Another  Mi, 
fork,  though  in  unison  with  the  first,  did  not  present  the  phenomenon, 
though  when  the  cases  were  exchanged  it  appeared,  showing  that  the 
new  case  produced  the  effect.  Another  experiment  was  made  to  show 
total  absorption  of  tone.  A  singing  flame  tuned  approximat«ly  to  Hi] 
was  unaffected  when  the  resonance  case  bearing  the  Mij  fork  was  held 
near  it  with  its  open  end  horizontal.  When,  however,  (he  same  oass 
without  its  fork  was  brought  to  the  same  position  the  sound  immediately 
ceased.     (Nature,  Jiinnary,  1883,  ISVII,  236.) 

Francis  Galtoti  has  improved  the  whistles  which  he  contrived  in  1876 
for  testing  the  upper  limits  of  the  power  of  hearing  very  shrill  notes 
by  different  men  and  animals,  by  using  hydrogen  in  plaoe  of  air  to  pro 
duce  the  sound.  Since  this  gas  is  about  thirteen  times  as  light  as  air, 
the  number  of  vibrations  per  second  would  thus  be  increased  nearly 
four  times.  The  whistles  were  made  with  a  movable  piston,  by  which 
the  pitch  could  be  varied ;  but  since  to  give  its  proper  note  the  depth  of 
the  c.vlitider  should  be  1.5  times  its  diameter,  it  follows  that  the  diameter 
of  a  whistle  givipg  84,000  vibmtions,  and  whow  depth  i80DlyO,U  incbi 
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must  be  very  small.  Tbe  flret  experimeote  were  made  with  coal  gas.  A 
whiBtlewboseborewas0.04iDcb  in  diameter  was  attached  to  a  gas-jet  by 
a  mbber  tcbe,  and  the  piston  adjusted.  When  its  length  was  0.13  inch 
no  sound  could  be  perceived.  Ou  suddenly  squeezing  the  tube  filled  with 
&ir  at  0.14,  a  Ikint  musical  note  could  be  heard,  which  became  purely 
moBical  at  0.25  inch.  When  tbe  gas  was  allowed  to  fill  the  tube,  and 
it  was  again  squeezed^  it  gave  tbe  same  barely  perceptible  sound  as 
vitb  wr  at  0.14.  By  the  use  of  hydrogen  this  little  whistle  would  give 
at  0.14  about  83,000  vibrations  per  second.  {Nature,  March,  1883, 
xxni,  401.) 

PancboD  has  ezperimeDted  to  determine  whether  the  upper  limit  of 
the  perceptibility  of  sonnds  varies  for  the  same  ear  with  the  intensity 
of  the  soaod.  A  powerful  Gaignard-Latonr  siren,  driven  by  eteam, 
was  used  to  produce  the  sound.  He  finds  that  when  the  pressure  varies 
from  0.5  to  1.5  atmospheres  tbe  limit  of  perceptibility  varies  teom  48,000 
to  60,000  simple  vibrations.  With  a  pressure  of  2.5  atmospheres  the 
disk  rotates  600  times  a  second,  giving  72,000  vibrations,  tbe  maximum 
hmit  reached.  These  experiments  were  repeated,  using  metal  rods 
made  to  vibrate  longitudinally  by  friction  with  a  resined  cloth ;  but  the 
minnte  variadons  of  length  could  not  be  measured  with  sufficient  accn- 
ntcy.  When  the  sound  ceases  to  the  ear  it  still  acts  on  a  sensitive  flame- 
(C.  B.,  Aiml,  1883,  ICTI,  1041 ;  Phil.  Mag.,  May,  1883,  V,  xt,  371.) 

Erebs  has  studied  the  laws  of  tbe  reciprocal  excitation  of  elastic 
bodies  tuned  to  nearly  the  same  pitch.  When  tbe  pitch  of  two  forks 
or  of  two  wires  is  exactly  tbe  same,  one  of  these,  as  is  well  known,  can 
eicite  the  other.  The  author  finds  that  if  the  pitch  is  not  exactly  tbe 
same  in  the  two  cases,  tbe  one  having  the  lower  tone  can  excite  the 
otiier,  but  not  the  reverse,  provided  tbe  difference  is  at  least  two  or  three 
vibrations,  at  most  three  or  four.  This  result  is  well  shown  on  a  sonom- 
eter. In  the  case  of  tuning-forks  the  deeper-toned  one  can  excite  tbe 
other  only  if  the  difference  in  the  number  of  vibrations  does  not  exceed 
one.  The  experiment,  however,  is  easily  repeated.  (Wied.  Ann.,  xix, 
935;  Phil.  Mag.,  October,  1883,  V,  ivi,  318.) 

CUrke  has  replied  to  tbe  assertion  of  (Jhappell  that  those'  who  propose 
to  divide  the  octave  into  twelve  equal  semitones  instead  of  equally 
tempered  semitones,  are  deficient  in  musical  ear,  by  showing  that  the 
term  equally  temifcred  semitone  is  inaccurate,  since  no  one  of  the  equal 
semitones  on  a  piano  thus  tuued  can  be  altered  without  making  them 
uneqna) ;  that  the  moving  of  t].o  note  E  ever  so  little  from  tbe  value  2} 
inyvdaces  a  greater  error  somewhere  else ;  that  unequal  tempering  is 
in  use  because  all  keys  are  not  used  equally  often,  the  keys  C,  G,  A, 
and  F  being  fair,  E,  B  flat,  E  fiat  tolerable,  and  the  others  very  much 
worae  than  on  an  equal  semitone  piano.  He  conclndes  that  tbe  best 
plan  of  tuning  a  piano  for  vulgar  mnsic  and  vulgar  players  is  that  now 
in  ordinary  use  by  tuners  and  recommended  by  Chappell,  but  if  tbe 
piano  is  to  be  used  equally  jq  all  keys  (or  even  Irequently  in  (our  iv 
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five  flats,  five  or  atx  sharps)  the  best  plan  is  to  tone  it  in  twelve  matbe- 
matically  equal  sentitoaes.     {Nature,  January,  1883,  xxm,  240.) 

Huggiiis  bas  commnDicated  to  the  Royal  Society  a  paper  on  the 
fuDctiou  of  ttie  sound-post  of  the  violin,  iu  wliicb  be  comes  to  tbe  cod- 
clnsion  tbsvt  this  sound-post  is  more  tbaii  a  prop,  and  tbat  besides  its 
other  fanctions  it'does  transmit  vibrations  to  the  back  in  addition  to 
those  which  are  conveyed  through  the  sides.  He  has  also  inveetigated 
tbe  proportional  thickness  of  tbe  strings  in  use  as  compared  with  that 
required  by  theory.    {Nature,  Jnly,  1883,  iivin,  2fi9.) 


1,  Ptoditetion  of  Beat;  Thermometry. 

Ancelin  bns  patented  the  use  of  sodium  itcctnte  ns  a  hfeating  agent, 
the  object  being  to  use  its  latent  hent  of  fusion,  which  is  very  bigb,  for 
the  purpose  of  giving  out  beat  iu  the  interior  of  railway  carriages,  et«. 
He  finds  that  tbe  heat  given  out  by  sodium  acetate  is  four  times  greater 
than  that  given  out  by  water.  A  railway  wanning  pan,  coDtaining 
eleven  liters  of  water,  iu  pa<«sing  from  8<PC.  to  40°  evolves  440  ealories, 
while  the  same  pan,  containing  atwnt  00  kilograms  of  sodium  acetate, 
evolves  in  passing  from  80°  lo  40°  1,731  calories.  Moreover,  tbe  ex- 
pendiluie  of  heat  required  to  reverse  the  operatiou  is  mucb  less  in  the 
cnse  of  the  acetate.  To  beat  tbe  pan  of  water,  containing  11  liters, 
from  10°  to  90o^our  times,  3,520  calories  are  required  ;  while  for  the 
same  volume  of  acetate  only  1,087  calories  are  needed,  a  saving  of  1,S00 
calories.  Again,  in  tbe  ease  of  water  at  90°,  four  beatings  retnm  only 
1,760  calories,  or  50  per  cent.,  while  iu  the  case  of  the  acetate  the  un- 
utilized heat  ouiountsonly  to25(i  calories,  or  12  percent,  of  the  quantity 
stored.  Tbe  water  cools  much  more  rapidly.  {Nature,  February,  18b3, 
XXTII,  344.1 

Fischer  bus  given  tbe  following  values  for  the  amounts  of  beat  (calo- 
ries) of  water  vapor  (kilograms)  and  of  carbon  dioxide  (cubic  meter*) 
given  off  iu  tbe  various  illuminating  processes  in  ordinary  use.  These 
amounts  are  fUl  calculated  for  a  light  of  one  hundred  candles  boroing 
tor  one  boar. 


IlIuniD&tiDg 


Klectrio  lamp  (ore) 

Electric  lamp  (iocandeBcent).- 

Gas  {Argand  burner) 

Latap,  petToleum  (fiat  flume).. 

Lamp,  colza  oil 

Candlo  {paraffin  e) 

Candle  (tallow) 


The  hygienic  superiority  of  the  electric  light  is  clearly  showu  by  these 
figures.    (J.  Soc,  Tel.  Exff.,  Sir,  «-'5;  Nature,  July,  1883,  iiViu,  281.) 
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Lanrie  baa  sbown  that  if  tbe  atomic  weights  of  the  eleraeDts  are  taken 
m  abscisbas  aud  their  atomic  beats  of  t^otubiuatiou  with  chlorine  as  ordi- 
nals of  a  curve,  tbe  heats  of  combinatiou  will  be  seen  to  be  a  periodic 
functioD  of  the  atomic  weights.  (PAi7.  Mag.,  Jaouur;,  18M3,  V,  xv,  4a,)  < 
Crafts  has  made  use  of  hydrogen  in  hi»  thermometert^,  because  of  the 
ffldlity  of  flowing  most  rapidly  througli  capillary  tubtii.  Tbe  volume 
of  tbe  reservoir  is  small,  only  from  one  to  ten  cubic  centimeters.  The 
iitttrnnient  in  used  at  constant  volume,  an  electric  contact  between  tbe 
mercmyof  the  manometer  aud  a  platinum  poiut  being  established  when 
tbe  gas  reaches  the  fixed  volume,  thns  exciting  an  electromagnet  and 
closing  the  manometer  cock.     (J.  Phys.,  September,  1883,  II,  II,  435.) 

Dnfonr  bas  contrived  an  ingenious  form  of  differential  thermometer, 
wbicb  ia  especially  useful  for  purposes  of  demonstration.    Two  bulbs  of 
15 or  20  millimeters  in  diameter  close  tbe  ends  of  a  glass  tube  forming 
tbe  Begment  of  a  circle.    The  tube  contains  a  drop  of  mercury,  and  the 
whole  is  snppoBted  upon  a  knife  edge,  slightly  ebove  its  center  of  gravity, 
Uiejiosition  of  which  may  be  altered  by  a  couuter-weight.     An  index 
passes  vertically  upward  and  moves  over  a  graduated  arc.    When  the 
two  bulbs  are  of  the  same  temperature,  tbo  system  is  horizontal  and 
tbe  iodex  vertical.    But  if  tbe  temperature  of  one  of  the  bulbs  rises,  tbe 
eipansion  of  tbe  air  drives  the  mercury  to  one  side  and  the  tube  inclines 
to  ODe  side.    If  one  of  the  bulbs  is  blackened  and  the  other  gilded,  tbe 
apparatus  serves  well  for  experiments  on  radiant  beat,  especially  if  a 
cone  be  employed  to  concentrate  the  heat  upon  tfie  blackened  bulb 
{JifMT.  PAffs.,  July,  1883,  II,  ii,  321.) 
Negretta  and  Zambra  have  adapted  tbeir  inverting  thermometer  tor 
-    lecording  variatiousof  atmospheric  temperature  at  any  desired  interval 
of  time.    Twelve  such  thermometers  are  arranged  on  a  suitable  frame, 
in  connection  with  a  clock,  a  galvanic  battery,  and  a  series  of  small 
electro-magnets,  in  such  a  way  that  at  every  hour  the  circuit  is  com- 
pleted by  tbe  clock,  thus  releasing  a  detent  and  allowing  one  of  the 
thermometers  to  reverse  and  reconl  tbe  tcm^rature  at  that  moment. 
In  the  present  form  of  the  apparatus,  tbe  twelve  thermometers  have 
been  mounted  to  record  hourly  temperatures ;  but  the  period  can  ob- 
viously t>e  lengthened  or  shortened    indefinitely.     The  advantages 
claimed  for  the  system  are :  Ist,  the  thermometers  contain  only  mercury, 
wttboot  any  alcohol  or  other  liquid;  2d,  they  have  neither  indices  nor 
springs,  the  column  of  mercury  itself  effecting  the  registrations;  3(1, 
tbey  may  be  carried  in  any  position,  and  cannot  be  disarranged  except 
by  actual  breakage;  and,  4th,  they  will  record  exact  temperature  at 
any  boor  of  the  day  or  night.     (Nature,  July,  1883,  liviii,  306.) 

Xicol  has  described  a  form  of  constanttemperature  bath,  iu  whivh 
the  extreme  variation  of  temperature  does  not  exceed  0.05°.  The  water 
in  the  bath  is  heated  by  tbe  circulation  of  other  wat^r  in  a  copper  tube, 
which  passes  through  the  Dame  of  a  Bunsen  burner,  tbe  supply  of  gas 
being  controlled  by  a  suitable  thermometer  placed  in  tbe  liquid,  being 
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abut  off  by  the  rise  of  the  mercary  as  the  temperature  rises.    (FUL 
Mag.,  May,  1883,  V,  xv,  339.) 

2.  Expansion  and  Change  of  State, 

Kapoastioe  has  devised  a  simple  method  of  showiag  the  ezpanaion 
of  a  solid  bar.  It  is  supported  at  its  two  euds,  one  end  resting  agaimt 
a  fixed  pointy  and  the  other  npou  a  sewing  needle  placed  npou  a  bori- 
zontal  plate  of  groaod  glass.  When  the  bar  expands  by  heat  the 
needle  mils  upon  the  glass,  and  a  light  wooden  index  fixed  npon  its 
point  renders  this  rotation  visible.  Greater  precision  can  be  given  b; 
the  use  of  a  mirror.  (</.  Soc.  Pkyg.  Ckem.  Bmte,  XIT,  61;  J.  PAy*., 
December,  1883,  II,  ii,  576.) 

In  order  to  throw  some  light  on  the  qnestioo  whether  a  given  bar 
can  have    differing    lengths   at  the   same  temperature.   Woodward, 
'  Wheeler,  Flint,  and  Voigt  have  made  a  series  of  experiments  with  hars 
of  various  metals,  measuring  t^em  at  the  temperature  of  melting  ica. 
Seven  bars  were  used — two  meter  bars  of  steel,  two  of  glass,  one  of 
zinc,  one  of  copper,  and  one  of  brass.    The  comparisons  were  made  by 
means  of  micrometer-microscopes,  magnifying  about  thirty  diameters 
and  reading  to  92.1  and  95.3  microns,  respectively,  for  each  tarn  of  the 
screw.    They  were  mounted  on  an  oak  beam  one  meter  apart,  the 
whole  being  supported  on  stone  piers.    The  bar  to  be  compared  is 
placed  in  a  wooden  box  1.1  by  0.1  by  0.1  meter,  supported  at  one-foortb     ! 
and  three-fourtliB  the  length  of  the  bar  from  either  end.     The  box  is 
filled  with  finely  pounded  ice,  spaces  being  left  near  the  gradnatioDS. 
Taking  one  of  the  steel  bars  as  standard,  several  sets  of  comparisoiu 
are  made  with  another  bar.     This  latter  is  placed  in  water,  which  is 
gradually  nused  to  boiling.    It  is  then  cooled  gradually  to  the  melting 
point  of  ice  and  a  second  set  of  comparisons  made.    The  same  bar  is 
then  cooled  to  — 6<^  or  —S^  F.,  returned  to  the  melting  point  of  ioe,  and 
again  compared.    The  zinc  bar,  raised  to  208°  F.  and  then  cooled  to 
the  temperature  of  melting  ice,  was  found  to  be  139  microns  longer 
than  before.    Kept  in  melting  ice  for  four  days,  it  shortened  39  microns, 
leaving  the  final  length  still  90  microns  shorter  than  the  initial  lengUi. 
It  was  then  cooled  to  — 8<=>  P.  in  the  open  air  and  again  brougtit  to  the 
temperature  of  melting  ice.    Its  length  had  now  diminished  by  30  mi- 
crons below  that  originally  given.     Kept  in  melting  ice  for  a  day  anda 
half  produced  no  change ;  but  exposure  to  the  temperature  of  the  com- 
paring room  for  one  day  increased  its  length  permanently  by  15  mi- 
crons, leaving  it  still  15  microns  too  short  at  the  temperature  of  meet- 
ing ice.    Exposed  to  an  air  temperature  of  70°  F.  for  fonr  boors  in- 
creased its  length  when  cooled  to  the  temperature  of  melting  ioe  26 
microns,  leaving  its  final  length  11  micropB  greater  than  the  initial. 
The  zinc  bar  then  having  been  subjected  to  a  total  range  of  216°  F. 
varied  in  its  length  at  the  temperature  of  welting  ioe  169  miorona,    3fo 
aimilai'  set  was  observed  in  the  copper  .b^r  as  compared  witli  tbe  Bt«el, 
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although  the  brass  bur  showed  a  difference  of  J.8  microus  and  the  glass 
ooet)  3.6  and  2.8  niiurous,  respectively.  The  authors  cooclude,  first, 
that  zinc  is  not  a  reliable  metnl  for  one  of  the  components  of  a  metal- 
lic Uierraoineter,  much  less  for  a  etandard  of  length ;  and,  second,  that 
bars  of  steel,  cop|>er,  and  bniss  are  not  likely  to  vary  iu  length  appre- 
ciably at  any  temperature  within  the  range  to  which  standards  are 
ordinarily  subjected.    (Am.  J.  Set.,  June,  1883,  III,  XXV,  148.) 

Wiedemann  has  measured  the  changes  of  volume  which  hydrated 
salts  undergo  by  the  action  of  heat,  using  for  this  purpose  a  dilatom- 
eter  consisting  of  a  bulb,  in  which  is  placed  a  known  weight  of  the  salt, 
terminated  by  a  capillary  tube.  The  bnlb  is  exhansted  of  air  and  is 
tben  filled  either  with  oil  or  with  mercury,  by  the  oscillations  of  which 
ill  the  capillary  tube  the  changes  of  volnme  are  measured.  The  alums 
melt  about  90^,  remain  surfuned  down  to  CO'^,  then  undergo  a  modifica- 
tion, accompapied,  in  the  case  of  potassium- aluminum  and  ammonium- 
iron  alums,  with  a  change  of  volume.  Magnesium  sulphate  deposits 
at  93°  crystals  of  Mg  80,  (HjO), ;  zinc  sulphate  at  69°  deposits  Zu  SO* 
(HiO)i;  iron  snlpbate  gives  at  65°  Fe  SO(  (HjO)3 — al!  accompanied  by 
a  change  in  volume.  ( Wied.  Ann.,  xni,  561 ;  J.  Phya.,  August,  1883, 
II,  n,  374.) 

Mallard  bas  made  an  elaborate  study  on  the  action  of  heat  on  crys- 
tals of  boracite  and  of  potassium  sulphate.    He  has  observed  that  tbe 
fo^er,  which  are  doubly  refractive  at  ordinary  (emi)eratiires  and  even 
when  heated  to  260°,  becomes  suddenly  singly  refractive  at  or  about 
361°,  remaining  so  at  higher  temperatures.    Crystals  of  potassium  sul- 
phate which  are  biaxial  below  380°  pass  through  intermediate  stages 
and  become  nninxial  negative  at  600°  and  above.    Boracite  crystallizes 
in  rhombic  dodecahedrons  rigorously  cubicj  its  double  refraction  is 
therefore  anomatona    The  author  distinguishes  between  tbe  crystalline 
form  which  is  due  to  the  symmetry  of  the  molecules  themselves  and 
that  which  results  &om  their  arrangement  in  spaee,  tbe  reticular  sys- 
tem.   Hence  he  maintains  that,  while  the  reticular  system  of  boracite 
is  cubic,  the  molecnlac  symmetry  is  ortborhombic    The  results  given 
above  he  regards  as  proof  of  his  position.    Tbe  reticular  system  of 
boracite  is  unaltered  by  the  beat,  being  cubic  at  all  temperatures.     But 
tbe  molecular  symmetry  changes  from  the  ortborhombic  at  ordinary 
temperatures  to  tbe  cubic  at  261° }  a  change  accompanied  by  an  ab- 
sorption of  5.74  calories  for  each  unit  of  weight.    So  potussinm  sulphate, 
which   is  ortborhombic  at  tbe  ordinary  temperature,  is  hexagonal  at 
6(MP  and  above.    The  dimorphism  here  noted  has  a  parallel  in  the  well- 
known  cases  of  niter  and  of  sulphur.    The  former  is  ortborhombic  and 
hexagonal,  biaxial  in  the  former,  uniaxial  in  the  latter,  the  former  be- 
ing the  stable  form  behtw  339°,  the  latter  above  this  point    Sulphur  is 
ortborhombic  and  monoclinic.    Toward  110°  the  former  variety  passes 
into  the  latter.    The  author  concludes  as  follows :  1st,  a  perfectly  cubic 
reticular  system  may  be  accompanied  by  an  energetic  double  refraction ;  ^j 
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cousequeotly  the  double  refraction  depends,  certainly  in  some  cases  nud 
perliiips  iu  all,  on  the  modifications  which  the  light  nodergoes  in  trav 
ersing  the  molecule.  2d,  the  action  of  heat  on  crystals  may  produce 
three  (listinct  classes  of  phenomena:  (1)  the  axis  of  the  ellipsoid  of 
elasticity  may  vary  considerably  in  magnitude,  these  variations  being 
due,  as  iu  the  case  of  boracite,  to  a  change  in  the  form  of  the  molecule; 
(2)  the  orientation  of  the  molecules  may  var>'  suddenly,  they  being  able 
to  turn  about  their  centers  of  gravity  so  as  to  take  various  ]>o8iiio)is 
compatible  with  their  crystalline  arrangement,  which  remains  sensibly 
constant,  or  is  altered  otdy  by  the  very  secondary  phenomena  of  expan- 
sion ;  (3)  the  action  of  heat  may  change  suddenly  either  the  symmetry 
of  the  molecule  atone  (boracite,  potassium  salphate)  or  both  this  and 
the  reticular  system.  In  case  (1)  one  form  passes  into  the  other  sud- 
denly at  the  same  temperature,  the  two  not  coexisting  together.  In 
case  (2)  the  change  takes  plnce  at  a  fised  temperatnre  only  when  the 
temperature  is  rising ;  when  it  falls  a  sort  of  crystalliue  surfusion  takes 
place,  the  form  belongiug  to  the  higher  temperature  existing  at.  a  lower 
but  in  an  unstable  condition.     {J.  Phya.,  May,  1883,  II,  ii,  201.) 

Vieille  has  investigated  the  influence  of  cooling  on  the  value  of  tlii' 
maximum  pressures  developed  iu  a  closed  vessel  by  exploding  gaae& 

If  the  resiUts  are  plotted  in  a  curve,  using  „,  or  the  ratio  of  the  surface 
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responding  pr^sures  as  ordinates,  this  curve  will  be  indejiendenT  of 
the  nature  of  the  walls  of  the  vessel  and  of  its  captuiity,  and  the  i>oint 
of  iutersection  of  this  curve  with  the  axis  of  ordinates  will  give  tbu 
value  of  the  pressure  which  the  exploding  gas  would  develop  in  an  in- 
closure  impermeable  to  heat.  The  cnrves  obtained  are  divinible  into 
two  classes.  The  first,  obtained  with  dissociable  mixtures  (CO  and  0. 
H  and  O),  are  concave  toward  the  axis  of  abscissas  and  tend  to  cut  the 
axis  of  ordinates  at  right  angles.  Extrapolation  gives,  then,  a  smutl 
correction  and  the  limiting  pressure  is  accurately  determinable.  The 
second,  obtained  by  burning  cyanogen  and  oxygen  mixed  with  au  inert 
gas,  are  convex  toward  the  axis  of  abscissas,  ond  rise  sensibly  towanl 
the  axis  of  ordinates.  Hence  the  iufiuence  exerted  by  the  unit  uf  coul- 
ing  surface  upon  the  diminution  of  pressure  iucreases  witb  ris^  of 
temperature.  The  point  at  which  the  curve  cuts  the  axis  of  ordinali-s 
is  less  well  defined  in  this  case.  {Comptea  Rcndua,  January,  18S3,  xcvi. 
116.) 

Guthrie  has  described  to  the  London  Physical  Society  an  experiment 
which  he  had  made  on  the  theory  of  regelation.  He  mcnlitied  Bol- 
tomley's  well-known  experiment  of  cnttiuft  through  a  block  of  ice  with 
a  metallic  wire  weighted  at  the  ends,  without  separation  of  the  frai: 
meuts,  by  using  a  cord  of  silk  of  the  same  size  as  the  wire  and  equally 
weighted.    While  the  wire  cnt  through  the  block  the  cord  did  aoL 
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Tlie  explanation  is  that  tbo  ice  in  the  former  case  waa  melted  by  tbo 
beat  conducted  from  tbe  air.    {Nature,  May,  1883,  xxviii,  47.) 

Forcl  has  sougbt  to  oxjilaiu  the  granulation  of  glaciers  by  the  alter- 
nate action  of  teat  and  cold  to  which  they  are  auaually  subjected, 
vithont  tbe  iuterveiitioo  of  any  exterior  pressure  whatever.  Hagen- 
bacb,  on  tbe  contrary,  suggests  that  if  it  is  legitunate  to  suppose  that 
tbe  pressare  required  to  lower  the  temperature  of  fusion  by  a  definite 
amonnt,  say  0.<il°,  ia  a  function  of  its  direction  relative  to  tbe  crystal- 
lioe  axis,  i.  e.,  that  it  is  less  i>eri>eiidicular  to  tbe  optic  axis  than  parallel 
fo  it,  then  it  follows  that  two  crystals  of  ice  with  their  axes  perpen- 
dicalar  would  undergo  fusion  by  pressure  iu  difierent  degrees,  tbe  water 
from  the  fusion  of  the  one  serviug  to  increase  the  volume  of  the  other. 
Hence  be  believes  that  pressure  exerts  the  preponderating  influence  on 
tbe  pheooinenou,  tbe  variations  of  temperature  playing  ouly  a  second- 
ary part  (Arch.  Qenive,  Til,  329;  viu,  343;  J.  JPAys.,  August,  1883, 
II,  n,  377.) 

Crova  has  devised  au  improved  form  of  condensation  hygrometer, 
consisting  of  a  tbin  brass  tube,  nickel-plated  and  carefully  polished  in 
its  iDterior,  closed  at  one  end  by  a  plate  of  ground  glass  and  at  the 
other  by  a  lens  of  long  focus.  This  tube  is  fixed  iu  a  closed  rectangular 
metal  box,  furnished  with  two  stop-cocks.  This  box  is  two-thirds  filled 
vith  carbon  disulpbide  and  air  is  blown  through  it,  producing  cold  by 
its  evaporation.  A  gentle  current  of  the  air  to  be  tested  is  drawn 
through  tbe  tube,  and  when  dew  appears  ou  tbe  polished  surface  the 
letnperatare  is  noted  on  a  thermomerer  iu  contact  with  tbe  tube.  The 
cooling  current  is  then  stopped  and  the  temperature  again  noted  at  the 
instaut  when  the  dew  disappears.  Tbo  author  claims  that  tbe  dew 
point  may  be  determined  to  O^.l.    {J.  Fkys.,  April,  1883,  II,  ii,  166.) 

In  a  subsequent  paper,  Crova  gives  the  results  of  his  experiments 
made  to  compare  the  accuracy  of  the  above  interior  condensing  hy- 
grometer with  the  ordinary  exterior  condensing  instrumeat  and  with 
lliepsycbrometer.  The  maximum  differences  between  tbe  two  former 
iiistrameuts  were  obtained  when  the  relative  humidity  was  low  and 
the  wind  from  north  to  northwest.  The  minimum  difTerences  xrere 
observed  when  the  relative  humidity  was  bigh  and  the  wind  from  the 
south  and  slight.  Tbe  psychrometer  difl'ered  notably  and  in  most  cases 
arbitrarily  from  the  other  instruments.  (J'.  Phys.,  October,  1883,  II,  ii, 
450.) 

According  to  Button's  theory,  rain  is  produced  by  tbe  mixture  of 
J  two  masses  of  saturated  air  at  different  temperatures.  Pernter  has 
'■  sougbt  to  test  the  theory  by  calculating  tbe  quautity  of  rain  produced  by 
mixing  two  given  masses  of  air  at  given  temperatures.  He  finds  that 
to  produce  upon  one  square  meter  a  rainfall  of  1  millimeter  it  is  neces- 
sary to  mix  in  a  very  short  time  685  cubic  meters  of  saturated  air,  one- 
. '  half  of  wbich  is  at  0°  and  the  other  at  25°,  tbe  pressure  being  700"'° 
^  i  tbnmghoat  tbe  ntasa.    If,  therefore,  any  rtvin  can  be  produced  on  Hnt-, 

f 
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ton's  theory,  Buoh  rainfall  is  very  small.  {Jour.  Pkyg.,  Decetnb«r,  1883, 
11,  n,  561.) 

Scbwarz  has  Improved  Meyer's  vapor  density  metliod  by  nsiog  an  or- 
dinary cotnbastiou  furnace  in  place  of  the  special  furnace  of  tlie  former. 
The  substance  is  introduced  into  the  heated  combustion  tube,  which  is 
slightly  inclined  backward  for  this  purpose,  and  which  has  been  previ- 
ously filled  with  nitrogen.  The  vapor  expels  the  nitrogen,  which  is 
collected  over  water  and  measured.  As  in  Meyer's. method,  it  is  not 
necessary  to  know  the  temperature  of  the  furnace.  {Ber.  Berl.  Chem. 
Ges.,  XVI,  1051 ;  Am.  J.  Sci.,  September,  1883,  III,  ixvi,  234.) 

Pacinnotti  has  constructed  a  barometer  containing  water  thorongbly 
deprived  of  air  above  the  mercury.  This  water  retains  the  liquid  state 
even  under  a  negative  pressure.  The  mercury  column  stands  at  903 
millimeters  above  that  in  the  reservoir,  although  the  Fortiu  barometer 
shows  a  pressure  of  7C0  millimeters  only.  The  author  gives  several 
experiments  which  show  the  necessity  of  a  free  surface  in  order  for 
evaporation  to  take  place.     {J.  Phyt.,  November,  1883,  II,  n,  524.) 

Wroblewski  and  Olzewski  have  succee<1ed  in  liqnefying  oxygen,  nitro- 
gen, and  carbon  monoxide  gases,  by  using  a  modified  Cailletetjs  appa- 
ratus, and  employing  the  evaporation  of  liquefied  ethylene  to  cool  the 
gas  to  be  condensed,  by  which  a  temperature  of  — I3C°  G.  was  obtained. 
At  this  temperature  a  pressure  of  20  atmospheres  suffices  to  com- 
pletely liquefy  oxygen.  It  forms  a  colorless,  transparent,  very  mobile 
liquid,  with  a  well  defined  meniscus.  Nitrogen  and  carbon  monoxide 
are  more  difficult  to  liquefy.  At  the  temperature  of  ~1^Q°  and  under 
a  pressure  of  150  atmospheres,  the  capillary  tube  shows  no  trace  of 
liquid.  If,  however,  the  pressure  be  rapidly  though  progressivrfy  di- 
minished, not  allowing  it  to  fall  below  50  atmospheres,  both  gases 
liquefy,  the  meniscus  being  sharp  and  the  liquids  colorless  and  trass- 
pnrent.  They  evaporate  readily  at  this  pressare  and  temperature,  so 
that  to  preserve  them  permanently  a  lower  temperature  is  necessary. 
The  temperatures  were  observed  with  a  hydrogen  thermometer,  us  this 
gas  showed  at  — 136<^  and  under  a  pressure  of  150  atmospheres  do  mist 
on  sudden  expansion.  Carbon  disutphide  became  solid  at  —116°,  nod 
liqnefled  again  at  —110°.  Alcohol  was  viscous  at  —129°,  and  solidi- 
fied at  -130.5.  (Wied.  Ann,,  XX,  243;  C.  K.,  xovi,  1140, 1225;  PkO. 
Mag.,  V,  XVI,  75;  J.  Phya.,  November,  1883,  If,  11,  486.) 

Jamin  has  published  some  criticisms  upon  the  ordinarily  received 
interpretation  of  the  "critical  point"  of  gaseous  liquefaction.  The  facts 
he  concedes;  but  they  have  been  inaccurately  interpreted.  He  main- 
tains that  gases  are  liqneflable  at  any  temperature  whatever  when  tbe 
pressure  is  sufficient,  but  a  circumstance  hitherto  overlooked  has  pre- 
vented the  liquefaction  from  being  seen.  In  Caguiard-Latonr's  experi- 
ment, where  a  thick  glass  tube  is  one-half  or  two-thirds  filled  with 
water,  sealed,  and  heated  to  300<^  or  400°,  the  vapor  increases  indett- 
nitely  in  density  and  the  liquid  undergoes  an  increasing  expansion,  antil 
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a  limiting  temperatore  is  finally  reacbed,  at  whicli  both  tbe  ligaid  and 
the  rapor  bave  tbe  same  weigbt  in  the  same  volume.  'At  tbis  moment 
tbey  cannot  be  separated;  tbe  vapor  cannot  escape  to  the  top,  the  liqnid 
cannot  sink  to  the  bottom.  The  meniacus  first  disappears,  the  snrface 
of  separation  ceases  to  be  distinct,  then  tbe  entire  mass  is  mingled 
together,  showing  ondalating  and  moving  streaks,  evidence  of  a  mix- 
ture of  different  densities,  and  finally  the  whole  assumes  a  homogeneous 
state  which  is  snpposed  to  be  gaseous.  The  ^'critical  point"  is  reached 
and  it  may  be  defined  as  tbe  temperatnre  at  which  a  liquid  and  its  sat- 
urated vapor  have  tbe  same  density.  In  a  subsequent  paper  Jamin 
discusses  tbe  laws  of  compressibility  and  condeusibility  of  gases  as 
illostrating  this  view.  {C.  B.,  lOVl,  1448;  J.  Phya.,  II,  n,  389,  393; 
PMI.  Mag.,  July,  1883,  V,^Tl,  71.) 

Gerard-Ansdell  has  studied  the  critical  point  of  mixed  gases,  using  for 
the  purpose  a  mixture  of  carbon  dioxide  and  hydrogen  chloride.  The  ex* 
periments  were  made  in  a  graduated  Gfdlletet  tube  60  cubic  centimeters 
in  capacity^  the  capillary  portion  having  a  diameter  of  2  millimeters. 
After  determining  the  critical  point,  tbe  maximum  tensions  of  tbe  vapor 
at  different  temperatures,  and  tbe  volumes  of  ^e  liquid  and  gaseons 
portions,  tbe  apparatus  was  opened  in  distilled  water,  and  the  hydrogen 
chloride,  which  dissolvwl,  was  determined  by  analysis.  The  critical 
poistofthe  carbon  dioxide  was  31°,  and  oftbe  hydrogen  chloride,  51.26°. 
Bat  tbe  critical  point  of  tbe  various  mixtures  was  not  found  to  vary  pro- 
portlonaUy  to  tbe  percentage,  but  departed  thereftom  by  as  much  as 
3.60.    (Pne.  Soy.  1^.,  xxxir,  113;  J.  Phya.,  January,  1883,  II,  n,  46.) 

3.  Condueiion  anA  Sadiaiion. 

To  demonstrate  to  an  audience  tbe  relative  condnctibiUty  of  copper 
ADd  iron,  Petronobewski  uses  two  air-tbermoscopes  of  identical  dimen> 
aioas,  the  reservoir  of  the  one  being  a  vertical  tube  of  copper  and  of  tbe 
other  a  similar  tube  of  iron.  The  beat  £rom  a  gas  flame  is  oondnoted  to 
tbe  tfaermoecopes  by  means  of  large  wires  of  copper  and  of  iron,  respec- 
ttvely.  A  few  minntes  after  the  lamp  has  been  lighted  the  level  of  tbe 
Bqiiid  in  the  copper  thermoscope  has  fallen  26  to  36  centimeters,  while 
ihaX,  in  the  other  has  fallen  only  7  or  8.  A  similar  apparatos  for  show- 
ing the  low  conductibility  of  water  in  comparison  with  mercury  has 
been  devised  by  the  same  experimenter.  {J.  Soe.  Phya.  Ohim.  Busae, 
HT,  154 ;  J.  Phya.,  December,  1883,  II,  ll,  676.) 

Violle  has  measured  tbe  radiation  from  silver  at  its  melting  point,  as 
preliminary  to  measuring  that  of  platinum,  proposed  by  him  as  a  photo 
metric  standard.  A  bath  of  melted  silver  was  placed  below  a  tbermo- 
dectiic  t>att«ry  connected  with  a  mirror  galvanometer,  so  that  the  radio- 
tioD  from  the  metal  fell  normally  on  the  face  of  tbe  battery  through  au 
opening  one  square  centimeter  in  area  made  in  tbe  double  walls  of  a  suit- 
able screen  and  closed  with  a  plate  of  quartz.  The  screen  wa^  cooled  by  a 
omrent  of  water.  As  the  metal  cooled  tbe  radiation  at  first  decreased ;  , 
H.  Mis.  69 38  "^ 
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bot  as  soon  as  solidificatioa  began  at  tiie  edges  of  the  mass,  the  radiO' 
tion  from  the  liqniil  portion  at  the  center  remained  constant  nntil  tlie 
solidiflcation  was  complete.  The  aotbor  recommends  this  constant 
radiation  of  silver  as  a  spectro-photometric  standard.  {J.  PAy*.,  Aagnst, 
1883,  II,  n,  366  i  O.R.,  XOYI,  1033.) 

Banr  has  investigated  by  means  of  the  bolometer  the  radiation  of  rook 
salt  at  different  temperatnree.  He  conclndes  that  rock  salt  absorbs  its 
own  radiations  more  strongly  than  it  does  those  of  other  bodies ;  and 
that  the  absorption  increases  as  the  difference  of  temperature  betveen 
the  radiating  and  absorbing  rock-salt  plates  dimioishes ;  reaching  its 
foil  valne  vhen  this  difference  is  zero.  He  does  not  believe  that  the 
radiations  emitted  by  rock-salt  are  homogeneons;  bat  conclndes  tliat 
long  waves  are  accompanied  by  more  or  less  longer  and  shorter  waves, 
jost  as  a  yellow  glowing  solid  emits  beside  tfie  yellow  radiatioaa  of  a 
greater  wave-length  in  addition.  {WieA.  Ann.,  xxiu,  17;  Am.  J.  Sei., 
Jane,  1883,  m,  XIV,  409.) 

Lecher  has  calcalated  the  absolat«  emissive  and  absorbing  powers 
of  a  body  as  a  fhnction  of  the  diffuse  reflecting  power  and  of  the  emissive 
power  of  surroundiDg  Rbdies.  Oonceding  the  former  to  be  constant  at 
all  temperatures,  he  conclndes:  (1)  That  a  body  emits  radiations  of  all 
refrangibilities  whatever  the  temperatnre ;  and  (2)  that  the  distribution 
in  the  spectrum  of  the  emitted  radiations,  is  independent  of  the  tempera- 
ture. Placing,  for  example,  between  two  thermo-batteries  differentially 
arranged  an  incandescent  plate  of  platinum,  he  finds  that  certain  bodies 
interposed  between  tie  platinnm  and  either  battery  maintain  nearly  the 
same  absorbing  power  however  the  temperature  of  the  plate  be  varied. 
Incandescent  electric  lamps  give  spectra  of  the  same  quality,  whatever 
may  be  the  temperatnre  of  the  carbon  filament.  He  maintains  therefore 
that  the  emissive  power  of  any  body  whatever  is  for  any  temperatnre 
the  same  fraction  of  the  fnoctiou  which  expresses  the  emissive  power  of 
ablacfebody.    {Bor.Alc.  iri«i,1882,57;  J.  PAy«.,April,18S3,II,n,  195.) 

Abney  and  Festing  have  published  an  investigation  into  the  relatloits 
between  radiation,  energy,  and  temperatnre,  using  for  the  purpose  the 
incandescent  lamps  of  Edison,  Lane  Fox,  BritiBh  Electric  Compan7, 
and  Maxim.  They  express  their  results  as  follows :  (1)  the  cnrrent  can 
be  expressed  as  a  function  of  the  potential;  (2)  the  radiation,  fdter  a 
certain  temperatnre  of  the  filament  has  been  reached,  bears  a  simple 
proportion  to  the  energy  expended  in  the  lamp ;  (3)  the  resistance  can 
be  formulated  as  a  ftauction  of  the  energy  and  therefore  of  the  radia- 
tion ;  and  (4)  the  temperature  appears  to  be  nearly  a  simple  fnnction  of 
the  resistance.  These  results  are  given  also  in  the  form  of  corvee. 
{Phil.  Mag.,  September,  1883,  T,  xvi,  224.) 

Van  Assohe  has  proposed  a  thin  plate  of  selenium  as  a  medioia  tit 
isolating  heat  radiation  from  other  radiations.  The  light  which  it  trans- 
mits is  monoohromatio,  of  a  reddish  tint,  its  spectrum  being  comprised 
between  A  and  C.    All  radiations  are  interrupted  by  the  seleniam  when 
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tbe  BoaroB  has  a  temperature  between  720^  and  2000° ;  Uiose  radiatioD» 
at  comparatiTely  low  temperatniva,  525°  to  720°,  alone  penetrating  the 
Beleoiam.  A  thin  plate  of  selenium  heated  to  250°  converts  all  radia- 
tioss  into  obecore  ones.  {0.  B.,  xov,  838;  Am.  J.  8oi.,  December,  1883, 
in,  ixvi,  476.) 

Pringsbeim  has  made  a  carefbl  study  of  the  radiometer,  coasidering 
particalarly  the  infiaenoe  of  the  glass-cootaiDing  vessel,  of  tbe  inclost^d 
gas  and  of  tbe  coDstitntion  of  tbe  vane.  His  apparatus  consisted  of  a 
single  vane  hong  b;  a  long  bifllar  saspension,  and  carrying  a  mirror 
vhich  reflected  a  beam  of  light  on  a  scale.  He  conclodes  that  a  pressare 
emanates  from  the  heated  side  of  the  vessel,  and  that  it  increases  with 
the  tempnatore  and  is  independent  of  the  natnre  of  the  materit^  of 
which  the  vessel  is  made.  He  finds  that  tbe  absorption  by  tbe  rarefied 
mediam  is  extremely  small,  and  may  be  neglected.  Tbe  action  of  the 
vane  is  dae  to  tbe  rate  of  absorption  and  condaction  on  its  two  sides. 
The  theory  of  conents  in  the  rarefied  medium  he  considers  untenable, 
u)d  believes  tiiat  tbe  binetic  theory  of  the  radiometer  ia  tbe  moat 
reasonable  one.  Tbe  form  of  tbe  vanes  is  without  influence  per  w, 
affecting  tbe  result  only  indirectly  by  their  proximity  to  the  sides  of  the 
vessel.  Hence  his  nse  of  a  single  vane  bifllarly  suspended.  ( WiwL. 
-4mi.,  ixvin,  1 ;  Phil,  Mag.,  February,  1883,  V,  XT,  101  j  An.  J.  Set., 
Manjh,  1883,  IH,  ixv,  229.) 

BoveUi  has  suggested  various  lecture  experiments  with  tbe  radiom- 
eter. He  places  tbe  instrument  in  the  focus  of  a  parabolic  mirror,  while 
a  mass  of  snow  is  put  in  tbe  focus  of  a  like  mirror  at  a  little  distance, 
AcJDg  the  first  He  puts  the  instrument  under  a  bell  jar  containing 
ether,  on  an  air-pomp.  On  exbaasting,  the  motion  is  reversed  on  ad- 
mitting the  air.  He  exposes  the  radiometer  in  the  focus  of  a  parabolic 
mirror  tamed  toward  the  weak  light  reflected  from  snow  on  a  cloudy 
day,  and  then  tarns  the 'mirror  away  ttom  the  snow.  He  flnda  that 
eight  degrees  of  dark  heat  neatralizes  the  effect  of  tbe  li^t  emitted  by 
ao  ordinary  candle  at  a  distance  of  45  centimeters.  (NaUtre,  March, 
1883,  xiTU,  144.) 

i.  ^ecifio  Heat 

Canton!  and  Gerosa  have  nndertaken  to  determine  the  value  of  tbe 
calory  by  measuring  the  rise  of  temperature  in  a  mass  of  mercury 
allowed  to  foil  from  a  known  height.  The  height  selected  was  2,226 
meters,  and  Gte  extreme  values  obtained  in  fifty-six  experiments  was 
0.140°  and  0.172o.  The  mean  of  the  flrstseries  (twenty-two  experiments) 
was  0.1537°,  of  the  second  (twenty-two  experiments),  0.1546°,  and  of 
the  third  (twelve  experiments),  0.1687°,  the  general  mean  being  0.1573°, 
The  authors  found  for  the  specific  heat  of  mercury,  0.033375  as  the  mean 
:f  three  experiments;  whence  the  mechanical  equivalent  of  tbe  calory 
is  2.225 —  (0.033375x0.1573°)  =423.82  kilogrammeters.  Tbe  probable 
error,  however,  is  in  the  second  significant  number,  the  detenpinationB 
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dilferiiig  from  each  other  by  20  per  cent  {J.  Pkyg.,  Decetaber,  1883 
n,  11,562.) 

Id  Kopp^  sptaAa  heat  method,  the  solid  is  introdaced  iuto  a  tnbe, 
together  with  a  liquid  of  koown  apecifio  heat,  aod  this  tube  is  heat«d 
to  a  known  temperature  in  a  bath  of  mercnr;,  and  then  immersed  to  a 
fixed  level  in  the  cahmmeter.  Pagliani  baa  modified  this  method  by 
n»Dg  for  beating  the  tobe,  in  place  of  the  tnercar;  bath,  the  rapor  of 
anj-  soitaUe  bqaid.  The  resnlts,  obtain«-d  with  varioas  ROli<l  organic 
aaha,  a^ree  wdl  with  those  calculated  from  their  solatioDS.  (J.  Phy»., 
I>eL«iuber,  1883,  II,  n,  565.) 

Liebig  bae  «tadied  in  the  laboratoiy  of  the  Johns  Hopkins  nniversity 
the  variation  in  the  Bpecific  heat  of  water,  using  the  same  method  as 
that  which  Bowland  employed  in  his  research  ou  the  mechanical  equiv- 
alent of  heat  and  the  same  apparatus.  The  result  which  be  has  ob- 
tained agree  entirely  with  the  statetoeot  of  Bowland  that  the  specific 
beat  of  water  decreases  regularly  from  0°,  but  differ  as  to  the  point  of 
mioimnm,  that  of  Bowland  being  about  30°,  while  that  of  Liebig  being 
near  23°.  Xo  obviooB  explanation  of  the  discrepancy  appears.  (Am. 
J.  aoL,  July,  1883,  HI,  IXTI,  67.) 

Vieille  has  investigated  the  specific  heat  of  certain  gases  at  elevated 
temperatores.  AsBuming  the  constancy  of  the  coefficient  of  expansioa 
at  constant  volume  and  the  correctness  of  Marriotte's  law  for  high  tem- 
peratures, he  finds  that  the  mean  specific  beat  at  constant  volume  of  the 
gases  CO,  N,  H,  and  O,  does  not  vary  at  most  by  more  than  two- thirds 
its  value  between  O^  and  4400°.  (0.  B.,  April,  May,  1883,  xon,  1218, 
1358.) 

Streoker  has  Gontinaed  his  determination  of  specific  heats  by  Kuudt's 
acoostic  method.  Bepresenting  the  energy  of  the  translatoiy  move- 
ment of  the  molecules  by  i  and  the  total  energy  by  H,  the  author  finds 
that  the  ratio  of  &  to  H  divides  the  diatomic  gases  into  two  groups,  in 
the  first  of  which  this  ratio  has  the  value  0.6,  and  in  the  second  fimni 
0.44  to  0.60.  In  the  first  group  are  the  gases  O,  N,  H,  CO.,  N,Ot,  HGl, 
HBr,  HI.  In  the  second,  Ci,  Br,  I,  IGl,  IBr,  Gl(?).  ( Wied.  Ann.,  xm, 
86 ;  J.  PAy«.,  January,  1883,  II,  u,  46.) 

Berthelot  and  Ogier  have  determined  the  specific  heat  of  nitrogen 
tetroxide  at  various  temperatures.  Calling  the  molecular'  weight  46, 
corresponding  to  the  formula  SO*  (0=8),  the  molecular  specific  heat  is 
fonnd  to  decrease  rapidly  as  the  temperature  rises,  being  74.7  oalories 
ttom  27°  to  67°,  51.3  from  27°  to  IBOO,  and  29.8  firom  27°  to  280o. 
These  authors  have  also  determined,  by  the  same  method,  the  specific 
heat  of  the  vapor  of  acetic  acid,  and  have  found  it  to  diminish  as 
the  temperature  rises,  like  nitrogen  tetroxide.  The  molecular  specific 
heat  (the  molecular  weight  being  60)  is  90.1  calories  at  129o,  T6.2  at 
160(3,  67  Bt  200°,  38.2  at  240°,  and  28J»  at  280°.  Berthelot  and  Ogiec 
have  also  determined  the  he^  of  vaporation  of  bromine,  and  And  it  to 
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be  6991  calories  referred  to  Brj,  molecnlar  wetgbt,  160.    {Ann.  Chim, 
Pk}fg.,  November,  1883,  T,  Xll,  382, 400, 410.) 

Franblaitd  has  contrived  an  instrument  for  registering  tbe  relative 
thermal  intensity  of  the  sun.  It  consists  of  two  bnlbs  at  tbe  ends  of  a 
tnbe  bent  twice  at  right  angles,  resembling  the  diffeivntial  thermometer 
of  Leslie.  These  balbs  have  tbe  same  diameter,  and  one  of  them  is 
blackened  and  snrroanded  bj  a  glass  envelope,  which  is  exhansted. 
The  other  bnlb  is  placed  beneath  a  zinc  roof  painted  with  zinc- white  on 
both  faces.  Tbe  apparatus  contains  air,  and  the  tnbe  is  partially  filled 
with  mercoiy.  Tbe  blackened  hnib  receives  the  solar  radiation,  tbe 
other  preserves  the  temperatore  of  the  snrronnding  air.  The  reading 
of  the  two  mercury  columns  on  a  saitable  scale  gives  the  difference  of 
the  temperature*  (Proc.  Soy.  Soo.,  XXXUI,  331;  J.  Phya.,  Februfuy, 
1883,  II,  n,  93.) 

LIQHT. 

1.  ProdfieHon  and  Veloeity. 

Lodge  has  gives  an  interesting  lecture  at  the  London  Institution  on 
the  ether  and  its  fanetious.  Light  vibratiofis,  he  says,  c-an  be  trans- 
mitted only  by  a  body  possessing  rigidity;  and  rigidity  is  active  resist- 
ance to  shearing  stress,  to  alteration  of  form.  Elasticity  of  figure  is 
possessed  by  solids  alone;  the  elasticity  of  fluids  is  volume  elasticity 
only.  Hence,  fluids  can  transmit  loDgitudioal  vibrations  only,  while 
solids  aloue  can  transmit  transverse  vibrations  like  those  of  light 
Water  and  air,  therefore,  cannot  transmit  light  vibrations;  it  is  the 
ether  in  them  which  conveys  the  motion.  At  4,000  miles  above  the 
earth's  surface  the  density  of  the  air  is  represented  by  a  namber  with 
127  ciphers  before  it  and  after  the  decimal  point.  But  according  to 
Sir  William  Thomson's  calculation  the  density  of  the  etber  is  repre- 
sented by  a  number  with  only  17  ciphers  between  it  and  the  decimal 
poinL  The  rigidity  being  the  product  of  the  square  of  the  velocity  by 
the  density,  is  therefore  900,  while  that  of  steel  is  8x  WK  Glass  itself 
can  transmit  vibrations  with  a  velocity  of  only  half  a  million  centimeters 
per  second,  but  tbe  ether  in  the  glass  transmits  them  40,000  times  as 
quick,  or  20,000,000,000  centimeters  per  second.  Outside  tbe  glass  they 
are  transmitted  30,000,000,000  centimeters  per  second.  Fresnel  assamed 
the  etber  to  be  really  denser  within  ordinary  mutter,  being  condensed 
aroaiid  the  molecules,  while  tbe  rigidity  is  unchanged.  Hence  it  fol- 
lows that  in  water,  for  example,  seven-sixteenths  of  the  ether  within  it 
is  boond  to  the  molecules  and  moves  with  it,  while  tbe  remaining  nine- 
sixteenths  is  free  aud  blows  freely  tbrough  tbe  mass.  Tbe  electric  rela- 
tions of  the  ether  are  discussed  ajid  the  suggestion  made  that,  since  a 
given  electromotive  force  produces  a  greater  electric  displacement  Id 
some  kinds  of  matter  than  in  others,  i.  e.,  that  tbe  electricity  is  denser 
in  some  kinds  of  matter,  the  ether  is  sheared  by  electromotive  forces 
into  positive  and  negative  electrification.    The  density  of  electricity  iu 
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space  being  1,  that  inside  matter  is  called  K,  tlie  spedflc  indoctiTe 
capacity,  while  in  optioB  it  was  measured  by  the  sqoaie  of  the  refractiTe 
index.  These  appear  to  be  the  same  valnee.  The  vortex  atom  theory* 
of  Thomson  is  discossed,  and  the  lectore  doses  as  follows:  "One  con- 
tmnooB  substance  filling  all  space,  which  can  vibrate  as  light,  which  can 
be  sheared  into  positive  and  negative  electricity,  which  in  whirls  cod- 
Btitates  matter,  and  which  transmits  by  conCinaity  and  not  by  impact 
every  aotioD  and  reaction  of  which  matter  is  capable.  This  is  the 
modem  view  of  the  ether  and  its  AmctionB."  {Na^ire,  Jtuioary  and 
February,  1883,  xxrn,  3M,  328.) 

Pn^ece  has  proposed  to  the  Boyal  Society  the  use  as  a  refeienoe  photo> 
me[n':  standard  a  small  sorfaoe  iUominated  to  a  given  intensity.  In 
practice  the  light  given  by  a  small  incandescent  lamp,  which  can  be 
varied  by  varying  the  current,  is  used  for  the  comparison.  The  amoimt  • 
of  illumination  is  proportional  to  the  current  flowing,  and  is  read  in 
amperes.  The  standard  surface  is  that  Ulominated  by  a  British  candle 
at  12.7  inches,  the  same  as  is  given  by  the  French  caroel  at  1  meter 
.  distance.  The  theory  of  the  method  is  simple.  (Jfotvrv,  June,  1883, 
XXTIU,  206.)  • 

Sabine  has  described  a  wedge  and  diaphragm  photometer  which 
consists  of  a  borizootal  brass  tube  on  a  stand  having  an  eye-piece  at 
one  end  and  a  paraffin  lamp  at  the  other.  A  disk  of  opal  glass  near 
the  middle  of  the  tnbe  is  constantly  illuminated  by  the  flame.  The 
tube  itself  is  cut  awe^  laterally  near  its  center,  the  opening  b«ng  cov- 
ered by  a  collar  carrying  a  slit  containing  a  strip  of  opal  glass,  before 
which  slides  a  frame  carrying  a  wedge  of  nentral-tint  glass,  the  thicker 
end  of  which  absorbs  eight  times  as  much  light  as  the  thin  end.  The 
light  to  be  measured  is  placed  on  the  right  side  of  the  photometer,  and 
ite  rays  pass  tJuoogb  the  wedge  and  slit,  falling  on  a  narrow  mirror  at 
45°,  which  reflects  them  to  the  eye.  When  the  light  from  the  paraffin 
lamp  and  tiiat  from  the  source  under  examination  are  balanced  tbe 
mirror  becomes  invisible.  Dlaphxagms,  witii  various  opeuings,  placed 
at  the  lamp  end  of  the  tube,  permit  the  range  to  be  varied.  {PkiL  Mag., 
January,  1883,  V,  it,  22.) 

Conroy  has  suggested  a  modUlcation  of  Bltchie's  photometer  in  which 
two  snr&cea  of  white  paper  are  so  placed  that  the  light  is  intideot 
upon  them  at  30°,  and  the  line  of  sight  makes  an  angle  of  60^  with  tlie 
normal,  one  of  the  papers  being  made  to  overlap  the  other  slightly. 
(PAil.  Mag.,  Jane,  1883,  V,  rv,  423.) 

Sir  William  Thomson  has  made  some  approximate  photometric  meas> 
nrements  of  natural  as  compared  with  ariifloial  lights.  From  Poaillefs 
data  he  estimates  the  solar  radiation  to  be  7,000  horse-powers  per  sqnare 
foot  of  the  sun's  surface,  or  00  horse-powers  to  the  sqnare  inch.  Tlie 
radiation  f^m  a  Swan  incandescent  lamp  he  finds  to  be  three-fourths 
of  a  horse-power  per  aqnare  inch  of  surface,  and  hence  the  sno's  radis- 
tioQ  is  67  times  that  of  the  lamp.     Prom  measnrements  taken  at  Yoi^ 
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ID  1881  he  estamateB  mooDlight  to  be  equal  to  the  light  of  a  oaodle  230 
ceDtimetera  distant  The  light  of  a  cloudy  sliy  through  an  apertore 
one  sqaare  inch  in  area  vas  found  to  be  eqaal  to  one  candle,  and  the 
intensity  of  the  light  from  the  son's  disk  was  eqnal  to  5,300  candles. 
{land.  Eiec.  B«v.,  Xi,  490;  Am.  J.  Sci.,  Febraary,  1883,  m,  xzv,  140.) 

Crova  has  introdnced  a  correction  into  the  ralae  of  the  solar  laminons 
intonsit^,  previously  given  by  him,  and  now  concludes  that  the  snn's 
iUaminating  power  in  a  clear  sky  is  very  near  8,500  carcels.  Allowing 
9^  candles  to  a  carcel,  this  gives  over  80,000  candles  as  the  valae  of 
the  son's  light,  b  Damber  considerably  greater  than  Sir  William  Them- 
Boi^s  estimate.    (C.  B.,  xot,  1272;  xovi,  124,  Jannary,  1883.) 

MeLeod  has  made  a  series  of  experiments  to  test  the  action  of  light 
on  india-mbber.  He  comes  to  the  conclusion  that  oaoatehouc  alters 
under  the  combined  influence  of  light  and  oxygen,  bat  either  alone 
prodaces  no  eflfect.     {yature,  February,  xxvn,  312;  Jaly,  xxvin,  226.) 

Hoggins  has  succeeded  in  reproducing  the  solar  corona  by  photogra- 
phy, using  a  solution  of  potassium  permanganate  to  absorb  all  rays 
different  from  those  emitted  by  the  corona  itself.  Compared  with  the 
photographs  obtained  during  the  eclipse  of  the  17th  of  May,  Abney 
considers  their  esseatial  identity  establisbed.  {J.  Pkyt.,  April,  1883, 
H,  n,  173.) 

Gros  and  Yergeraud  have  succeeded  in  producing  direct  positives  by 
tbe  following  process :  Any  suitable  paper  is  covered  with  a  solution 
of  2  grams  ammonium  bichromate,  15  grams  glucose,  and  100  of  water, 
and  dried.  It  is  then  exposed  to  the  light  under  a  positive.  When 
the  uncovered  parts  of  the  paper  have  become  gray  it  is  placed  in  a 
b^h  containing  1  gram  of  silver  nitrate,  10  grams  of  acetic  acid,  and 
100  grams  of  water.  The  image  appears  at  once  in  red,  drying  to  a 
dark  brown.  By  treatment  with  a  sulphide  it  becomes  black.  {J.  Pkys., 
Ifarch,  1883,  U,  n,  123.) 

Hare  and  Dale  have  constructed  a  multiplex  camera  back  by  which 
thirteen  plates  in  two  tiers  may  be  exposed,  in  any  order  without  open- 
faig  the  box.    {Nature,  September,  18A3,  xxvm,  470.) 

'      2.  Seflection  and  Bejraetim. 

Lermantoff  proposes  to  select  thin  disks  of  microscopic  cover  glass 
to  serve  as  light  mirrors,  by  means  of  Newton's  rings.  Using  a  lens  of 
long  focus,  placed  successively  on  the  disks  illuminated  with  sodium 
light,  those  are  selected  wbioh  show  regular  rings  not  altered  in  size 
when  the  disk  is  turned  over.  (Jour.  Soe.  Pht/s.  OMm.  Suae,  xrr, 
480;  Jour.  Phyi.,  Decemlier,  1883,  II,  n,  583.) 

Laurent  has  communicated  to  the  French  Academy  a  description  of 
some  new  pieces  of  apparatus  devised  for  the  pnrpose  of  testing  optical 
sorfiaces.  Among  these  are,  (1)  an  apparatus  for  veri^ring  the  flatness 
of  a  plane  surface;  (2)  one  for  controlling  parallel  surfaces;  (3)  one 
for  fixing  the  construction  of  prisms  of  any  determined  angle;  and  (4) 
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one  for  cotitrolling  perpendicQlar  Baribc«s.  Most  of  these  devices  may 
bonseddnrini^the  working  of  the  surfaces.  {O.R.,  xoyi,  1035;  J.Pkyi., 
September,  1883,  II,  n,  411.) 

Soret  has  modified  tbe  total  lefiectioo  refractometerof  Kolilranach 
80  tbnt  it  maybe  nsed  with  white  light.  The  new  apparatus  is  illn- 
minated  with  a  strictly  parallel  beam  of  solar  light,  which,  after  reflec- 
tion at  the  cou tact- surface  of  the  given  snbstance  and  carbon  dinnl- 
phide,  is  received  on  the  slit  of  a  spectroscope.  For  any  convenient 
incident  angle  a  dark  well-defined  shadow  moves  Avm  the  red  to  the 
violet  with  an  increasing  incidence,  limiting  the  totally  reflected  rays. 
The  index  of  the  given  sabstance  for  the  part  of  the  spectrom  with 
which  the  edge  of  the  shadow  coincides  is  obtained  by  mnltiplying  the 
index  of  carbon  disnlphide  by  the  sine  of  the  incident  angle.  (J.  Phifi., 
March,  1883,  II,  II,  138.) 

Wiedemann  has  determined  the  density  and  reA-active  index  at  19° 
for  the  three  lines  of  lithium,  sodium,  and  thallium  of  ethyl-carbonic 
ether  and  the  five  corresponding  ethyl  solpbocarbonates.  From  these 
values  he  calculates,  by  Lorenz's  formula,  the  atomic  redaction  of  sul- 
phur, and  finds  it  to  be  7.94  in  the  case  where  only  one  atom  of  sulphor 
is  nnited  to  the  same  atom  of  carlmn,  and  0.28  where  two  atoms  are 
thoB  united.     (TTtetf.  ^nn.,  XTn,677;  j:.PSi/«., March,  1883,  IT,  u,  139.) 

Dnfet  has  investigated  the  influence  of  temperature  on  the  index  of 
refraction  of  water  and  quartz.  When  a  parallel  beam  passes  throngh 
a  rectangular  trough  flilcd  with  water  and  containing  a  qnartz  plate 
with  parallel  sides,  one-half  of  the  beam  passing  above  this  plate,  Tal- 
bot's bands  are  perceived  on  passing  the  light  throngh  a  prism.  By  the 
displacement  of  these  bands  the  temperature  may  be  determined  to 
within  00.02.  The  vari^ition  of  the  ordinary  index  of  quartz  for  Dand 
one  degree  is  —0.0000050.     {C.  R.,  icvi,  1221,  April,  1883.) 

Quincke  has  studied  the  changes  which  the  volnme  and  the  refractive 
index  of  liquids  undergo  under  hydrostatic  pressure.  The  compressi- 
bility was  measured  in  glass  vessels  provided  with  capillary  tubes, 
while  the  indices  were  measured  by  observing  with  an  interferential  re- 
ft-actometer  the  number  of  bands  in  homogeneous  light.  The  ratio  of 
these  changes  exhibits  a  deflnite  relation,  and  the  results  go  to  confirm 
Dale  and  Gladstone's  formula  for  the  constant  of  refhiction,  t. «.,  the 
index,  less  unity,  divided  by  the  density.  Or,  in  other  words,  the  ex- 
cels of  the  index  above  one  Increases  proportionally  to  the  density. 
(Ber.  Ate.  Berl,  April,  1883 ;  Katvre,  xxvm,  308 ;  J.  Phya.,  June,  1883, 
II,  II,  279.) 

Ghappuis  and  Bivi^re  have  measured  the  refractive  indices  of  gnsed 
at  high  pressures,  employing  the  interference  method  of  Jamin  The 
gas  was  compressed  in  a  prismatic  cavity  in  a  block  of  steel  20  centim- 
eters long,  closed  at  the  ends  by  glass  plates  a  centimeter  thick.  One 
of  the  interfering  rays  traverses  this  cavity,  the  other  passes  outside  of 
it  and  one  centimeter  distant.    They  are  united  by  the  second  mirror, 
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and  the  frmgee  are  observed  with  a  telesoope.  Tbe  resatts  obtained 
betwe«B  21  and  36  atmospheres  are  dow  giTCQ.  For  tbe  nomber  of  the 
Mnges  which  would  pass  aader  the  reticnle  for  a  variation  of  pressure 
of  1  millimeter  in  a  tabe  1  meter  long,  the  author  obtained  0.550,  0.510, 
and  0.665  in  three  experiments,  the  namber  calculated  on  adopting  the 
index  for  air  at  22°  the  valne  0.000271,  being  556.  [C.  R.,  March,  1883, 
lOVl,  699 ;  Phil  Mag.,  April,  1883,  V,  XV,  299.) 

Sarazin  has  determined  with  great  care  the  ordinary  and  extraordinary 
indices  of  Iceland  spar  for  tbe  leading  Praanhofer  lines  as  well  as  for 
twenty-six  of  the  leading  lines  of  cadmium.  He  ased  two  prisma,  one 
b^  Hofinann,  the  other  by  Laurent.  [J.  Phys.,  August,  1883,  II,  n,  369.) 
'  Loewy  has  given  a  detailed  description  of  the  novel  telescopic  mount- 
mg  devised  by  him  for  the  new  equatorial  of  the  Paris  Observatory,  and 
constructed  by  Eicbens  and  Gantier.  (J.  Pfcys.,  August,  1883,  II,  n, 
349.) 

TboUon  has  constmcted  a  modified  form  of  collimating  telescope  for 
ase  with  bis  liquid  prisms,  which  must  be  kept  in  a  horizontal  position. 
Ifatotal  reflection  prism  be  placed  behind  the  slit  of  a  collimator,  so  that 
its  hypotenuse  is  at  the  same  tjme  parallel  to  the  axis  of  the  telescope  and 
to  the  slit,  an  image  of  the  slit  will  be  formed  inverted,  as  in  ZSllner's 
reversion  prism.  If  the  slit  be  tamed  through  any  angle,  and  the  prism 
through  half  this  angle,  an  image  of  the  slit  will  be  given  which  will 
comcide  in  direction  with  the  first  image.  This  device  works  well  in 
practice.    (0.  E.,  March,  1883,  lovi,  642.) 

Tait  has  discnssed  that  state  of  the  atmosphere  which  produces  the 
forms  of  mirage  observed  by  Vince  and  by  Scoresby.  From  theoretical 
considerations  he  concludes  that  the  conditions  requisite  for  the  pro- 
dnctioD  of  Vince's  phenomenon,  at  least  in  the  way  conjectured  by  him, 
are  a  stratam  in  which  the  ref^ractive  index,  diminishes  npward  to  a 
nearly  stationary  state,  and  below  it  a  stratum,  in  which  tbe  npward 
diminution  is  either  less  or  vanishes  all  together.  The  former  condition 
secares  the  upper  erect  image,  the  latter  tbe  inverted  image  and  tbe 
lower  direct  image.  In  proof  of  the  correctness  of  this  theory,  the  au- 
thor constmcted  a  tank  with  parallel  glass  ends,  about  4  feet  long,  and 
filled  it  one-half  with  a  weak  brine  carefnlly  filtered.  Pure  water  was 
then  cautiously  introduced  above  it  till  the  tank  was  nearly  full.  After 
a  few  hours  the  whole  had  settled  down  into  a  state  of  slow  and  steady 
SiSdsion,  and  YJnce'e  phenomenon  was  beantifally  shown.  (Nature, 
May,  1883^  xivm,  84.) 

3.  Dispersion  and  Color. 

Zenger  has  produced  a  direct  vision  prism  of  great  dispersive  power 
by  joining  to  a  dispersion  parallelopiped  a  prism  of  light  crown.  He 
claims  that  by  this  combination  he  gets  a  dispersion  of  150°  between 
tbe  A  and  the  H  lines.  Since  ordinary  direct  vision  prisms  give  a  sep- 
wation  of  these  lines  of  only  20°,  this  result  is  remarkable  and  ex- 
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ceeded  only  by  ttie  Thollon  Bpectrosoc^ie.  Bat  Id  this  instnimuit  Uie 
1o8S  of  light  from  the  absorptions  and  reflections  is  far  lees.  {O.S^ 
April,  1883,  XOTI,  1039.) 

Orova  bag  described  an  improved  form  of  spectrophotometer  'whioh 
consists  essentially  of  a  direct  vision  spectroscope  having  an  a^nstable 
slit  in  the  eye-pieoe  and  a  doable  rectangular  prism  covering  one-half 
the  ordinary  slit.  One  beam  passes  to  the  prism  directly ;  the  otber 
enters  from  a  perpendioalar  direction  passing  into  the  collimator  tbrongb 
the  total  reflection  prisms.  In  the  path  of  this  rectangnlar  beam  two 
nicols  are  placed  with  a  graduated  circle  by  the  position  of  whidi  Uie 
movable  one  may  be  read  off.  The  two  lights  to  be  compared  are  plated 
at  eqaal  distances,  the  brighter  in  front  of  the  ntcole,  and  the  analyser  is 
tamed  antjl  the  intensity  is  the  same  in  any  given  portion  of  the  two 
snperposed  spectra,     (^nn.  Chita.  Phj/e.,  Aognst,  1883,  V,  xxiz,  556.) 

It  is  often  desirable  to  place  the  slit  of  a  spectroscope  at  an  angle 
with  the  axis  of  the  prism.  Garbe  has  shown  that  this  may  be  done 
by  placing  immediately  behind  the  elit  an  ordinary  reversing  prism,  vith 
its  axis  in  that  of  the  collimator.  Under  these  circamstanoes  the  vir- 
taal  image  of  the  slit  will  not  be  displaced  by  its  rotation.  The  device 
is  similar  to  that  nsed  by  TboUon.  (J.  Phyt,,  Jaly,  1883,  n,  n,  318; 
G.  B.,  March,  1883,  icyi,  836.) 

Coma  has  suggested  a  new  form  of  spectroscope,  which  gives  a  high 
dispersion.  A  right-angled  prism  throws  the  light  from  the  slit  akwg 
the  axis  of  the  collimatiog  lens,  whence  it  passes  tiirongh  the  prism  and 
is  incident  apon  a  reflecting  surface  at  45°,  by  which  it  is  thrown  ver- 
ticaJly  ppward  opon  a  second  mirror  at  45'^,  which  returns  it  to  the 
prism.  After  traversing  this  a  second  time  it  is  incident  normally  upoa 
a  mirror,  which  returns  it  over  its  coarse  to  the  eye-piece  of  the  col- 
limator. The  ray  thus  passes  four  times  through  the  prism ;  and  since 
this  is  of  carbon  disnlpbide  the  dispersion  obtained  is  very  consider- 
able.    (J.  P&y«.,  February,  1883,  II,  ir,  53.) 

Biofarbach  has  produced  a  liquid  possessing  extraordinary  high  refiract- 
ive  and  dispersive  power.  One  hundred  parts  of  barium  iodide  and  130 
parte  of  mercuric  iodide  are  heated  in  a  test-tobe  with  20«*  of  dis- 
tilled water,  the  whole  placed  in  an  oil  bath  at  150°  to  200o  C,  and  well 
stirred.  A  liquid  double  iodide  of  mercury  and  barium  is  formed, 
which  is  poured  into  a  shallow  porcelain  dish  uid  evaporated  down 
until  ite  density  is  so  great  that  an  epidote  crystal  no  longer  sinks  in  it 
Bveo  topas  will  float  in  it  when  cold.  It  is  then  filtered  tjuougb  glass 
wool.  It  has  a  density  of  3.575-3.688,  boils  at  about  148°,  and  is  yellow 
in  color.  Its  refractive  index  is  1.7765  for  the  C  line  and  1.8265  for  the 
E  line  of  the  spectrum.  For  the  two  D  lines  of  sodium  are  1.7931  and 
1.7933,  respectively.  When  a  hollow  prism  of  60°  filled  with  this  liquid 
is  used  in  the  spectroscope  the  separation  of  the  D  lines  is  idmoat  ex- 
actly 2'.  {Nature,  November,  1883,  xzn,  63;  WM.  Ann.,  xvn,  169; 
Am.  J.  8oi.,  November,  1883,  HI,  xxvi,  406.) 
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L^l&rde  lias  measured,  by  means  of  tbe  speotropfaotometer  of  Orora, 
the  inteneity  of  the  hydrogen  speotrnm  lines  ander  various  conditioDS 
of  temperatore  and  presanre.  Using  tbe  carcel  lamp  as  a  standard, 
and  calling  the  intensity  of  tbe  corresponding  regions  of  tbe  spectrom 
1,000,  tbe  intensity  of  ttie  red  line  was  3.6  ander  a  preBsnie  of  6™'.5, 
&8  ander  a  pressure  of  0'™.642,  and  12.6  under  a  pressure  of  0™'.010, 
the  cnrrent  intensity  being  the  same.  Tbe  bine  line  had  ui  intensity 
of  5^,  25.8,  and  39it  nnder  these  conditions,  and  the  violet  line  17.2, 
69.8,  and  110.9.  For  a  pressure  of  6°>».6  tiie  carve  of  the  red  line 
becomes'a  straight  line.  (O.  B.,  December,  18S2,  xor,  1360;  FhU. 
Mag.,  March,  1883,  V,  XT,  226.) 

Liveing  and  Dewar  have  presented  to  the  Boyal  Society  a  paper  on 
tbe  origin  of  the  hydrocarbon  flame  speotnim.  {NMure,  January,  1883, 
ll?ll,257.) 

Thalto  has  measared  the  wave-lengths  of  the  brilliant  speotra  of 
Bamarinm  and  didymiom.    (J,  Phyt.y  October,  1883,  II,  n,  446.) 

The  same  physicist  has  mapped  tbe  emission  spectra  of  soandiam, 
ytt«rbiam,  and  thnlinm,  as  well  as  the  absorption  spectrum  of  tbaliam. 
(J.  Ph^.,  January;  1883,  H,  n,  36.)  . 

Coma  has  compared  together  the  tellnric  lines  of  the  spectram  and 
the  lines  of  the  metals  as  a  means  of  determining  the  absorbing  power 
of  the  atmosphere.    (J.  Piy«.,  February,  1883,  U,  n,  68.) 

liveing  and  Dewar  have  stndied  the  oondltions  under  which  the 
ipectmm  lines  of  the  metals  are  reversed.  {J.  Phjf*.,  September,  1883, 
11,11,434.) 

Hartley  has  snbmitted  to  the  Britisb  Association  the  report  of  the 
committee  on  the  oompariHon  of  the  spark  spectra  of  the  elements  with 
spectra  of  solotioos  of  their  compoands.  {NaUire,  liT^ovember,  1883, 
xxiz,89.) 

Abney  has  communicated  to  the  Boyal  Society  the  resolts  of  his 
measuremeats  of  the  wave-lengths  of  A,  of  a,  and  of  some  prominent 
linea  in  the  infra-red  of  tbe  visible  spectrum.  [NatwrOf  December,  1883, 
mi,  190.) 

Pringsbeim  has  measored  tbe  altra-red  wave-lengths  of  the  solar 
spectram,  asing  a  Chapman  grating  and  silvered  mirrors,  the  rays  being 
received  on  an  extra  sensitive  radiometer.  The  visible  spectram  of  the 
second  order  was  absorbed  by  a  solntion  of  iodine  or  a  plate  of  ebonite. 
He  concludes  that  rays  exist  in  the  spectrum  of  wave-length  0.00162, 
or  doable  the  length  of  the  extreme  red.  He  finds  a  cold  band  between 
tbe  limits  J=0.00139  and  ;=0.001366.  This  band  has  also  been  observed 
by  Langley.  (Witd.  Ann.,  xnn,  32;  J.  Ph/s.,  September,  1883,  n,  n, 
424.) 

H.  Becqaerel  has  published  three  papers  on  the  infra-red  region  of 
tbe  speotnim.  Tbe  first  is  on  a  phosphorograph  of  the  infra-red  region 
of  the  solar  spectram  and  tbe  wave-length  of  tbe  principal  lines.  The 
second  i«  on  tiie  study  of  the  infi-a-red  radiation  by  means  of  the  phe- 
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Qomeoa  of  fiuorescence.  And  the  third  is  on  the  maxima  and  mJDiou 
of  extioction  of  pho8phoi«8cence  nnder  the  iDflaence  of  the  altra-red 
rays.  (0.  B.,  January,  April,  Jane,  1883,  XCVI,  121, 1216,  1853;  Am. 
Ohim.  Pkys.,  V,  six,  5;  PhiL  Mag.,  March,  1883,  V,  iv,  223;  Am.  J. 
8ci.,  March,  1883,  III,  XXV,  230.) 

Egoroff  has  Hhown  that  the  A  and  B  lioee  of  the  solar  apectram  are 
dne  to  the  oxygen  in  the  earth's  atmosphere.  He  need  a  tabe  20  meten 
long,  closed  by  glass  plates,  filled  with  dry  oxygen  under  a  pressure  of 
Ifi  atmospheres,  and  observed  the  calcium  light  tbroagb  it.  The  lines 
of  absorption  produced  by  the  oxygen  were  identical  with  the  A  and  B 
of  the  solar  spectrum.  {G.  R.,  August,  1883,  xovn,  555;  Am.  J.  Set., 
December,  1883,  III,  xxvi,  477.) 

Langley  bas  published  in  extauo  his  valuable  memoir  on  the  selective 
absorption  of  solar  energy,  giving  tho  results  of  his  measurements  at 
Allegheny  and  on  Mount  Whitney.  He  has  explored  the  ultra-rvd 
region  to  a  wave-length  of  2.8  microns,  the  extreme  value  oltfsined 
hitherto  being  only  1.2.  The  charts  accompanying  this  memoir  are  of 
great  interest.  (Am.  J.  Sci.,  March,  1883,  III,  xzr,  169;  Ann.  Cktm. 
Phyi.,  V,  XXIX,  497;  J.  Phys.,  II,  n,  371.) 

Bayleigh  has  pointed  out  the  fact  that  the  curve  of  enei^  of  the  dif 
fraction  spectrum  has  no  special  claim  to  the  title  of  "nonnaL"  A 
curve  plotted  with  wave-fh^nencies,  or  reciprocals  of  wave-length,  w 
abscissae  would  have  quite  as  much  claim  to  be  coasidered  nonnal  and 
wonld  give  an  energy  curve  more  like  that  obtained  with  the  prismatic 
spectrum.  If  the  logarithm  of  the  wave-length  or  the  wave-frequency 
be  used  as  abscissa,  a  carve  will  be  obtained  in  which  every  octave  oc 
cupies  the  same  space.    {Nature,  April,  1883,  xxvu,  659.) 

4.  Inter/ereace  and  Polarisation. 

Egoroff,  in  experimenting  with  a  Chapman  grating  of  17300  lines  to 
the  inch,  finds  that  for  every  grating  and  every  wave-length  there  is  aa 
angle  of  incidence  such  that  the  refiected  diffracted  ray  coincides  with 
the  incident  ray.  In  this  case  the  focus  of  the  grating  is  infinitely  dis- 
tant. Considering  the  image  of  the  source  of  light  formed  by  the  re- 
flecting surface  of  the  grating  as  the  source  of  light  for  a  transpareiit 
grating,  it  will  be  seen  that  the  case  of  the  coincidence  of  the  diffracted 
ray  with  the  incident  ray  corresponds  to  the  case  of  minimum  devia- 
tion for  this  transparent  imaginary  grating,  the  angles  of  incidence  and 
emergence  being  equal.  (cT'.  8oc  Phys.  Ckenv.  Buase,  XIT,  253;  J.  Ph*" 
December,  1883,  II,  n,  580.) 

Bowland  bas  published  a  complete  investigation  of  the  theory  of  the 
concave  grating  and  has  compared  the  results  with  those  obtained  by 
esperiment.  He  finds  that  since  the  radins  of  curvature  of  concave 
gratings  is  usually  great,  the  distance  through  which  the  spectniiD  re- 
mains practically  normal  is  also  very  great.  In  his  instmnient  tbis  ra- 
dius is  about  21  feet  4  inches,  the  width  of  the  ruling  being  about  5.5 
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JDches;  hence  tiie  speotram  thrown  by  it  on  a  flat  plat«  is  Dormal  within 
aboat  1  part  in  1.000,000  for  6  inches,  and  leas  than  1  part  in  35,000  for 
18  inches.  In  photographing  the  spectrum  on  a  flat  plate  the  definition 
IB  excellent  for  12  inches,  and  by  the  nse  of  a  plate  bent  to  II  feet  ra- 
(lias  a  plate  <^  20  inches  in  length  is  in  perfect  focus,  the  spectrum 
being  so  nearly  normal  tbat  for  most  purposes  its  error  may  be  neglected. 
Another  important  property  of  the  concave  grating  is  that  all  the  sup- 
erimposed spectra  are  in  focus  at  the  same  poiutj  so  that  the  relative 
wave-lengths  are  readily  determined  by  micrometric  measurement 
Knowing,  therefore,  the  absolute  wave-length  of  one  line,  the  entire 
apectmm  can  be  measured.  This  method  is  the  most  accurate  known, 
as  by  simple  inspection  the  relative  wave-length  can  be  judged  of  to  1 
part  in  20,000,  and  with  a  micrometer  to  1  part  in  1,000,000.  Thid 
method  is  especially  valnable  in  obtaining  the  focus  in  the  invisible 
parts  of  the  spectrum.  Examining  the  question  whether  the  ruling  ae- 
toally  performed,  in  which  equal  spaces  are  ruled  along  the  chord,  could 
be  r»-p]aced  to  advantage  by  any  other  kind  of  ruling,  the  author  finds 
that  the  departure  of  Uie  ruling  from  theoretical  perfection  is  of  little 
consequence  until  lines  twenty  times  as  flue  as  the  1474  line  can  be 
divided ;  the  components  of  this  line  being  one  forty-thousandth  of  the 
wave-length  apart.  Considering,  Anally,  the  question  of  the  limit  bf  the 
resoiving  power  of  the  spectroscope,  he  shows  that  all  lines  have  some 
physical  width  and  that  we  are  limited  by  that  width  in  the  resolving 
power  of  the  spectroscope.  All  the  methods  of  determining  the  limits 
iteem  to  point  to  about  tiie  160,000th  of  the  wave-length  as  tJie  smallest 
distanoe  at  which  the  two  lines  can  be  separated  in  the  solar  spectrum 
%  a  spectroscope  of  even  an  infinite  power.  Practically  he  has  been 
able  to  photograph  lines  which  do  not  differ  in  wave-length  more  than 
one  part  in  80,000,  and  he  believes  he  can  resolve  lines  whose  compo- 
tmttB  are  only  one  100,000th  of  the  wave-length  apart.  So  that  the 
idea  of  a  limit  has  not  yet  been  proved.  {Am,  J.  Sd.,  August,  1883, 
HI,  rm,  87.) 

Similar  investigations  on  the  theory  of  concave  gratings  have  been 
made  by  Maecart  {J.  Pkys.,  January,  1883,  II,  n,  6),  by  Baily  [Pkil. 
Mag^  March,  1883,  V,  XT,  183),  and  by  Olazebrook  [Phil.  Mag.,  June, 
I8£3,  y,  ST,  414).  In  a  note,  subsequent  to  his  last  paper,  Rowland 
has  called  attention  to  certain  errors  in  the  latter  paper,  intimating 
that  some  of  the  methods  suggested  were  identical  with  those  he  had 
himflelf  presented  to  the  London  Physical  Society  six  months  before. 
Indeed,  in  a  foot-note  to  his  previous  paper,  he  had  expressed  hie  sur- 
prise at  this  invasion  of  his  field  by  others,  saying  that  he  bad  expected 
to  be  allowed  a  little  time  to  work  np  the  subject  himself.  {Am.  J.  Sd., 
September,  1883,  HI,  xxn,  214.) 

Olazebrook  has  suggested  a  new  form  of  polarizing  prism,  free  fhim 
the  defect  of  the  Nicol,  of  displacing  laterally  the  object  seen  through  it. 
It  is  made  by  cutting  a  rectangular  parallelopiped  from  a  piece  of  spar 
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SO  that  two  of  its  foces  are  at  right  Angles  to  the  optio  axis,  while  the 
other  foar  are  parallel  to  it,  its  leogtb  being  ttiree  times  its  width.  Cnt 
it  by  a  plane  inclined  20°  to  its  length,  polish,  and  re-cement  tiiese  fiues 
with  Canada  b^sam.  Soch  a  prism  has  the  following  advantages: 
(1)  An  object  seen  throagh  it  is  not  displaced  laterally;  (2)  a  oonioal 
pencil  whose  axis  passes  directly  throngh  it  is  more  nearly  plane  polar- 
ized than  in  other  prisms,  and  (3)  if  the  direction  of  the  wave  norm^ 
within  the  piism  does  not  quite  coincide  with  the  axis  of  rotation,  the 
average  error  in  the  position  of  the  plane  of  polarization  isless  than 
for  any  other  method  of  catting.  The  angular  aperture  of  the  field 
is  lOO.    {PhiL  Mag.,  May,  1833,  V,  XT,  352.) 

Gony  has  devised  an  apparatus  for  the  syotbetic  production  of  cir- 
cular  double  refraction.  It  is  formed  of  a  collection  of  parallel  plates 
cut  from  a  nniaxial  crystal  parallel  to  the  axis.  These  all  have  the 
same  thickness,  which  corresponds  to  a  difference  of  path  of  either  one 
semi-undnlation  or  of  an  uneven  number  of  seminndulations  between 
the  ordinary  and  extraordinary  rays  for  sodium  light  at  a  normal  inci- 
dence. These  plates  are  cat  into  eqaal  rectangular  bands,  long  ani 
narrow,  and  then  these  are  placed  side  by  side,  like  the  boards  in  a 
floor,  and  cemented  together  between  two  parallel  glass  plates  with 
Canada  balsam.  In  the  first  strip  the  principal  section  of  the  crystal 
has  an  arbitrary  direction ;  in  the  following  ones  the  prindp^  section 
of  ^ch  strip  makes  with  that  which  prA^es  a  constant  angle  in  mag- 
nitude and  direction,  upon  which  depends  the  properties  of  the  appa- 
ratus. Upon  the  whole  is  superposed  a  half-wave  plate  without  regard 
to  direction.    {J.  Phyt.,  August,  1883,  n,  n,  360.) 

Some  time  ago  Bighi  demonstrated  that  if  two  rays  were  made  to  m- 
teifere  when  their  vibration  numbers  were  slightly  different,  then  ap- 
peared on  the  screen,  instead  of  the  ordinary  fringes,  fringes  which  had 
a  uniform  movement  in  a  direction  perpendicular  to  their  length,  with 
a  velocity  such  that  there  would  pass  a  given  point  in  one  seocmd  a 
number  of  luminons  fringes  equal  to  the  diffeience  of  the  vibration 
numbers.  The  phenomenon  was  identical  with  that  of  beats  produced 
by  sonorons  air  vibrations.  He  has  now  succeeded  in  realizing  the  con- 
dition experimentally,  and  has  described  the  apparatus  necessary  as 
well  as  the  conditions  of  success.    (J.  Pkys.,  October,  1883,  n,  n,  437.) 

6ouy  has  examined  tbe  condition  of  diffracted  light  as  regards  its 
polarization.  He  finds  that  if  the  incident  light  is  natural,  the  diAacted 
light  is  polarized,  very  strongly  if  the  diflVaction  angle  exceeds  60°, 
and  always  in  a  plane  parallel  to  tbe  edge  of  tbe  screen  or  perpendicular 
tothe  diffraction  plane.  If  the  incident  light  is  plane  polarized,  the  dif- 
ilwited  light  is  also  plane  polarized,  but  in  a  plane  making  a  greater 
angle  with  the  plane  of  diffraction.  With  reference  to  tbe  light  dif- 
fiwited  away  frvm  the  shadow,  the  polarization  phenomena  are  contraiy. 
With  ordinary  light  tbe  diffracted  beam  is  now  polarized  in  the  plane 
of  difihiction;  the  polarization  being  almost  complete  if  the  diffivotion 
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iDgle  is  small.    The  same  edge  prodaoes  complementary  polarizations. 
((?.  JB.,  March,  1883,  xon,  697.) 

ELBOIBIOmr. 

1.  Magnetiim. 

Hagbes  baa  presented  to  tbe  Boyal  Society  a  theory  of  magnetism 
based  on  new  experimental  researches.  He  maintuns  (1)  that  each 
molecole  of  a  piece  of  iron,  steel  or  other  magnetic  metal  is  a  separate 
ind  independent  magnet,  bsviog  its  two  poles  and  distribntiOD  of  mag- 
netie  polarity  exactly  tbe  same  as  its  total  evident  magnetism  when 
Dotioed  apon  a  steel  bar  magnet ;  (2)  that  each  molecule  or  its  polarity 
cui  be  rotated  in  either  direetion  upon  its  axis  by  toraion,  stress,  or  by 
physical  forces  snch  as  magnetism  and  electridty ;  (3)  tbatthe  inherent 
polari^  or  magnetism  of  each  molecule  is  a  constant  quantity  like 
giavity,  and  can  neither  be  increased  or  destroyed;  (1)  that  when  we 
bare  external  neutrality  or  no  apparent  magnetism,  the  molecules  or 
their  polarities  urange  themBelves  so  as  to  satisfy  their  mutual  attrac- 
'  tion  by  tbe  shortest  path,  and  thus  form  a  complete  closed  circuit  of 
attraction  J  (5)  that  when  magnetism  becomes  evident,  tbe  molecules 
or  their  polarities  have  all  rotited  symmetrically  in  a  given  direction, 
producing  a  north  pole  in  the  piece  of  steel  if  rotated  in  one  direc- 
tion, and  a  south  pole  if  rotated  in  tbe  otlier.  The  arrangement  here 
is  Btin  symmetrical,  bnt  tbe  cirolea  of  attraction  are  completed  only 
throngb  an  external  armature  joining  both  poles.  (Mature,  February, 
1883,  zxm,  364.) 

Wasamoth  has  shown  that  the  moment  of  a  milligram  of  iron  sub- 
mitted to  amagnetio  force,  depends  upon  its  temperatnreand  the  press- 
ure to  which  it  is  exposed.  A  diminution  of  pressure,  a  rise  of  tem- 
perature affect  the  moment  oppositely.  Gompression  evolves  nearly  the 
same  amount  of  heat  whether  the  iron  be  magnetized  or  not.  Iron, 
therefore,  subjected  in  a  vacuum  to  a  fbeble  magnetic  force  shoold  be 
coided.  It  would  heat,  on  tbe  contrary,  under  the  atmospheric  pressure 
astd  the  action  of  a  more  powerfnj  magnetization.  .{J.  Phj/s.,  April, 
1883,  IE,  n,  194.) 

Boeuiqnet  has  proposed  the  term  "magnetomotive  force"  as  the  ana- 
logue of  electroraotiTe  force;  a  difference  of  magnetic  potential.  He 
concludes  that  the  magnetic  indaction  of  a  permanent  magnet  may  be 
supposed  to  be  prodnced  by  a  magnstomotive  force  derived  from  iier- 
mauent  amperian  currents  acting  through  the  resistance  of  the  steel. 
(PJWi.  Mag.,  March,  1883,  V,  XT,  206.) 

Stefitn  baa  observed  that  if  a  magnet  oscillating  under  the  action  of 
the  earth  be  inclosed  within  a  hollow  cylinder  of  iron,  and  the  diminu- 
tion which  the  horizontal  component  nndergoes  under  these  circum- 
atancee  be  measured,  it  will  be  found  to  equal  nine-tenths  of  tbe  whole 
valae.    If  a  solenoid  be  placed  in  a  magnetic  field,  currents  may  be 
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induced  in  it  by  covering  it  with  a  tabe  of  iron.  {J.  Phyg.,  ^pril,18S3, 
n,  II,  192.) 

Meyer  baa  given  hiu  results  upon  the  magnetic  permeability  of  tbe 
magnetic  metals  obtained  with  weak  magnetizing  forces.  A  cylinder 
of  the  metal  was  made  the  core  of  an  earth  indnctor,  the  earth's  field 
being  used.  He  concludes,  (1)  the  magnetizing  fanction  has  a  pogitire 
value  for  a  diminishing  magnetizing  force;  (2)  it  increases  at  first  with 
the  maguetiziug  force;  and  (3)  it  increases  for  weak  magnetizing  forces 
with  the  temperature.  The  value  2.24  for  pufe  nickel,  with  a  magne- 
tizing force '3.096  was  obtained,  (^nt.  J.  8ei.,  April,  18S3,  IIT,  xiv, 
309.) 

In  a  paper  read  at  the  meeting  of  the  British  Association,  Ewing  has 
given  the  results  of  an  extended  investigation  of  magnetic  susoepti- 
bility  and  retentiveness  in  iron  and  eteel.  He  finds  that  soft  iron 
retains  90,  and  even  03  per  cent,  of  ibe  induced  magnetism,  after  the 
magnetizing  force  is  removed.  Pieces  of  soft  iron  held  an  amount  of 
magnetism  per  unit  of  volume  greatly  exceeding  that  retained  by  the 
best  tempered  steel.  But  the  condition  is  highly  unstable,  the  slightest 
mechanical  disturbance,  such  as  gentle  tapping,  removed  the  residual 
magnetism  completely.    (Nature,  October,  1883,  sxnn,  635.) 

Borgman  ha«  succeeded  in  establishing  the  fact  that  iron  ie  heated 
by  being  rapidly  magnetized  and  demagnetized.  Similar  tubes  of  iron 
and  of  copper  were  placed  in  reservoira'of  glass  which  served  as  the 
bulbs  of  air  thermometers.  The  magnetizing  corrents  surrounded  these 
reservoirs  and  were  reversed  from  five  to  twenty  times  a  second.  No 
heating  of  the  copper  was  observed.  {8oa.  Pkya.  Chim.  Ruaae,  xiv,  67; 
J.  Phys.,  December,  1S83,  II,  n,  674.) 

Wassmuth  has  calculated,  from  the  fact  observed  by  Stefon  in  1874, 
that  the  specific  heat  of  iron  is  greater  when  it  is  magnetised  than  in 
its  natural  stat«,  what  the  temperature  should  be  in  order  that  the 
magnetic  moment  may  be  zero.  He  finds,  for  the  difference  of  the  two 
specific  heats,  2.7xIO~*,  and  for  the  temperature,  1,346^.  {Ber.  Ak. 
Wien,  1882, 112;  J.  PAy».,  April,  1883,  II,  n,  194.) 

Himstedt  has  studied  t>he  damping  effect  exerted  by  a  plate  of  iron 
upon  a  magnetic  needle  vibratiog  above  it.  Comparing  the  results  with 
•  those  given  by  copper  plates  of  the  same  dimensions,  he  finds  that 
vbile  for  copper  plates  the  logarithmic  decrement  of  the  oscillatioBS 
is  proportional  to  the  duration  of  the  oscillation,  for  iron  plates  the  log- 
arithmic decrement  is  independent  of  this  dnraHon.  From  this  it  fol- 
lows that  the  damping  effect  due  to  ordinary  induction  currents  is  only 
a  very  small  ftwition  of  the  total  damping  effect  which  was  observed. 
(J.  Phys.,  March,  1883,  II,  ii,  135.)  » 

Barrett  has  described  some  experiments  made  under  the  direction  of 
a  committee  of  the  Society  for  Psychical  Research,  to  teat  the  accuracy 
of  Beichenbach's  assertion  that  the  magnetic  field  is  lumioons  to  cer- 
tain persons.    Two  persons  were  subjected  tq  the  most  carefU  tests, 


and  the  author  regards  the  result  as  a  remarkable  Teriflcation  of  the  £act 
that  to  certain  eyes  a  foiot  luminosity  accompanies  the  creation  of  a 
powerful  magnetic  field.     {Phil  Mag.,  April,  1883,  V,  xv,  270.) 

2.  Electromotors. 

Bichat  and  Blondlot  hare  made  a  series  of  experimenta  to  determine 
the  influence  of  presaare  on  the  coutact-potential  between  a  metal  and 
the  liquid  in  which  it  is  immersed.  Two  electrodes  of  different  metals 
were  used,  immersed  m  a  solution  of  a  salt  of  one  of  them.  The  results 
obtaiued  put  beyond  qnestion  the  inlluence  of  pressure  on  the  electrical 
difference  between  a  liquid  and  a  metal,  amounting  to  as  much  as  a 
thousandth  of  a  volt  for  one  hundred  atmospheres.  (J.  Pky».,  Novem- 
ber, 1883,  II,  II,  503.) 

The  same  authors  have  extended  their  investigations  and  have  snb- 
seqaently  measured  the  difference  of  potential  between  two  liquids  in 
contact.  This  difference  was  measured  by  means  of  a  Thomson- Mascart 
electrometer,  an  apparatus  similar  to  Thomson's  water-dropping  col- 
lector being  employed  to  equalize  the  potentials  of  the  layers  of  air 
which  covered  the  liquids  in  the  two  vessels.  Between  water  acidulated 
with  ten  per  cent  sulphuric  acid  and  nitric  acid,  the  difference  was 
0.48  Daniell.     (J.  Phys.,  December,  1883,  II,  il,  53:J.) 

Blake  has  experimentally  examined,  in  Helmholtz's  laboratory,  the 
two  evaporation  hypotheses  for  the  production  of  atmospheric  electri- 
city. The  first  of  these  supposes  the  electricity  to  be  produced  simply 
by  the  evaporation  of  the  liquid ;  the  second  that  a  convection  of  the 
electricity  occurs  by  means  of  the  vapor  arising  from  the  suri'ace  when 
the  liquid  is  electrified.  The  results  of  his  experiments  are  conclusive 
apparently  in  showing  that  no  electrification  whatever  is  produced, 
directly  or  indirectly,  from  the  evaporation  of  liquidH.  {Phil,  Mag., 
September,  1883,  V,  svi,  211.) 

The  phenomenon  of  Hall,  discovered  in  1880,  has  been  the  subject  of 
numerous  investigations.  He  observed  that  if  a  thin  leaf  of  metal 
conveying  a  current  be  placed  on  the  pole  of  a  powerful  electro-magnet 
perpendicular  to  the  lines  of  force,  a  new  electromotive  force  is  de- 
veloped normal  to  the  lines  of  force  and  to  the  direction  of  the  current 
through  the  metal,  tending  to  prodace  a  transverse  current,  which,  for 
moet  of  the  metals,  is  in  a  contrary  directiou  to  the  displacement  which 
a  movable  conductor  wonid  experience  under  the  same  conditions,  bat 
for  the  strongly  magnetic  metals,  as  iron,  cobalt,  and  zinc,  is  in  the 
same  direction.  He  gives  the  name  "rotational  coefficient"  to  the  quo- 
tient of  B  by  V,  in  which  E  is  the  difference  of  potential  per  centimeter 
of  width,  produced  in  the  film,  and  V  the  current  intensity  per  unit 
section  traversed.  Bigbi  bos  modified  the  form  of  the  film,  using  three 
electrodes  instead  of  four.  He  has  also  found  that  the  efifect  is  more 
marked  with  bismuth  than  with  any  other  metal,  so  much  so  that  he 
believes  he  can  show  the  phenomenon  with  the  earih'a  magnetism. 
H.  Mis.  69 ^9 
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Bolti  has  not  succeeded  in  reprodaciDg  these  pheDomeoa  io  solntiouB, 
eitlier  of  zinc  sulphate  or  ferric  chloride,  or  eveu  iu  a  tbin  layer  of 
inerpixry.  Be  snggeata  that  the  results  may  lie  due  to  the  feet  that  the 
coDiluctor  under  the  action  of  the  maguet  ceases  to  be  electrically  iw>- 
tropic,  and  has  a  different  resistance  in  difTerent  directions.  (PAt7.  Mag., 
V,  XII,  157 ;  XT,  341 ;  AUi  Accad.  Lincei,  III,  Xli,  397 ;  J.  Phga.,  No- 
vember, 1883,  II,  II,  509,  512,  513.) 

Hamantoff  has  measured  the  electromotive  force  developed  by  the 
contact  of  silver,  silver  nitrate,  and  the  varioas  developing  agents. 
Ferrous  sulphate  gives  0.04  Daniell,  pyrogallic  acid,  0.08 ;  while  the 
rapid  developers  suggested  by  Boissonas  for  instantaneous  plates  give 
0.12  to  0.16.  This  supports  Lermantoff's  view  that  developmeat  is  a 
galvauoplastic  process,  each  molecule  of  metallic  silver  set  free  by  the 
light  OD  the  sensitive  surface  forming  a  voltaic  couple  with  the  silver 
nitrate  molecule  and  the  ferrous  sulphate  molecule,  resulting  in  a  de- 
posit of  metallic  silver.  In  order  to  demonstrate  the  currents  produced 
by  the  action  of  light  on  a  silver  plate  coated  with  silver  iodide,  Borg- 
mann  has  combined  seven  cells  together  and  obtained,  even  with  dlf- 
ftised  light,  a  notable  deflection  on  Wiedemann's  mirror  galvanometer. 
(J.  Fkys.,  December,  1883,  II,  it,  580,  581.) 

Preece  has  studied  the  effect  of  temperature  on  the  electromotive 
force  and  resistance  of  batteries,  aud  concludes  (1)  that  tlie  electromotive 
force  is  oot  materially  affected  by  changes  of  temperature,  (3)  that  the 
internal  resistance  is  affected  materially  according  to  a  law  special  for 
each  form  of  cell,  and  (3)  that  the  resistance  of  a  liqnid  is  greater  on 
a  cooling  than  on  a  rising  temperature.  {Proc.  Roy.  8oc.,  xxxr,  48; 
J.  Fkys.,  October,  1883,  II,  ll,  475;  Natvre,  Mareh,  18s3,  xivu,  420.) 

Trowbridge  and  Stevens  have  measured  the  electromotive  force  of 
alloys,  nsing  mixtures  of  lead  and  tin  and  of  copper  and  zinc  The 
eomiiosition  was  determined  by  analysis  and  the  electromotive  force  in 
dilate  sulphnric  acid  with  a  platinum  plate  for  the  positive  pole.  {Prws. 
Am.  Acad.,  XTIU ;  Phil.  Mag.,  December,  1883,  T,  XVI,  435.) 

Haga  has  concluded  from  his  experiments  that  the  currents  prodnced 
in  amalgamation  of  metals  are  thermoelectric  currents  due  only  to  (be 
heat  of  combination.  (Wied.  Ann.,  XTIi,  897;  J.  Phifs.,  May,  1683,  II, 
n,  232.) 

If  two  electrodes  of  the  same  metal  be  plnnged  in  a  liquid,  the  moTO- 
meat  of  either  within  the  liquid  produces  a  corrent.  KrouchkoU  haa 
investigated  this  phenomenon  and  has  shown  that  corrents  are  also 
produced  at  the  instant  of  immersion  aud  of  emersion,  and  that  tin 
former  is  opposite  to,  and  the  latter  iu  the  same  direction  as,  the  onrreot 
which  movement  in  the  liquid  produces.  (■7'.  PAy«.,  November,  1883,  II, 
n,  505.) 

Bartoli  and  Papasogli  have  constrnoted  a  battery  consisting  of  gold 
or  platinnm  for  one  plate  aud  gas  carbon  for  the  other,  immersed  in  an 
alkaline  solation.    The  carbon  is  here  negative  and  the  electromotive 
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force,  with  &  saturated  solution  of  pot&ssiam  or  eodinm  carbouate,  on 
open  oircait,  ia  0.10  to  0.17  DaDiell.  With  saturated  Bolation  sodium 
hypochlorite,  It  rises  to  0.4  tfl  0.5  Daniell.  With  graphite  or  wood  char- 
coal, the  electromotive  force  is  less.  The  circuit  being  closed,  the  carbon 
disiDteKrates  and  produces  oxidation  compooudB,  the  formation  of  which 
is  attended  with  an  evolution  of  beat.  (It  Nuovo  Oimento,  in,  lli,  141 ; 
J.  Phyi.,  December,  1883,  II,  n,  670.) 

Two  new  forms  of  inflaence-machinee  have  been  produced,  the  one 
\>y  Yoas,  the  other  by  Wimshurst.  In  the  former  there  is  a  fixed  disk 
with  qnadrantal  armatures,  and  a  revolving  disk  with  six  or  eight  equi- 
distant metallic  bnttons  ou  the  face,  to  act  as  carriers.  In  the  latter 
there  are  two  revolving  disks  moving  oppositely,  each  armed  with  12 
radial  sectors.  Both  machines  are  self-cbarging.  {Nature,  May,  1883, 
IXTOI,  12.) 

Elster  and  Oeitel  have  proposed  to  string  the  disks  of  a  dry  pile  upon 
ft  dlk  thread  in  place  of  putting  them  in  a  glass  tube.  They  find  that 
these  dry  piles  may  act  as  accamnlators,  and  ou  charging  a  pile  of  11,000 
pairs  of  plates  of  a  square  centimeter  sur&ce'  with  a  Holtz  machine  it 
gave  sparks  a  millimeter  long.  A  form  of  pile  was  made  consisting  of 
7,000  plates  of  thin  lead  coated  ou  both  sides  with  tissue  paper  made  to 
adhere  by  water-glass  to  which  a  little  lead  peroxide  was  added.  After 
obarging,  this  pile  gave  sparks  one  miUimeter  long  for  ten  minntes, 
and  after  twenty-four  hours  it  still  showed  electrification.  ( Wied.  Ann., 
xm,  489 ;  PhU.  Mag.,  Y,  XTI,  159;  Nature,  July,  1883,  XXTin,  234.) 

fieynier  has  published  some  figures  concerning  the  work  done  by  a 
Leclanob^  battery  when  used  on  a  telephone  exchange.  Two  batteries 
of  three  cells  each  were  used  for  thirty  days  of  seven  honre^  duration. 
The  loss  of  weight  of  zinc  during  that  time  was  64.5  grams,  which  rep- 
resents 63,235  coulombs.  This  is  equal  to  a  current  of  0.084  amperes 
daring  the  month.  Taking  the  electromotive  force  of  a  Leclanch4  cell 
IS  one  volt,  tbe  total  work  done  is  189,705  watts,  which  is  equivalent  to 
a  horse-power  every  fifty-two  minutes.  (Nature,  July,  1883,  irviii, 
309.) 

Wright  and  Thompson  have  investigated  the  Olark  standard  cell, 
determining  its  electromotive  force,  the  infinence  exerted  upon  this  by 
dissolved  air,  by  contaminatioD  of  the  mercurous  with  mercuric  snl- 
pbate,  by  time  and  by  temperatnre  changes.  Tbey  conclude  that  Olark'a 
valuation  for  the  electromotive  force  is  exact,  viz,  1.457  volts  at  15°.5C. 
These  anthers  have  also  determined  experimentally  tbe  work  done  in 
the  electrolysis  of  varions  solutions.  (PAi7.  Mag.,  July,  1883,  V,  XTi, 
26.) 

Tronvtf  has  experimented  on  the  use  of  the  bichromate  battery  for 
incaodeaoent  lighting,  and  finds  that  12  of  bis  cells  in  two  series  of  six 
each  maintained  ten  16-volt  lamps  at  10  candles  for  two  hours,  the 
electromotive  force  being  12.6  volts  and  the  current  65  amperes.  After 
3  hoars  the  current  fell  to  31.50  amperes,  only  8  lamps  being  in  circuit. 
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In  4  hoars  odIj  6  and  in  4J  hoars  only  4  lamps  were  maintained.  The 
12  cells  cooBumeil  0.912  kilogram  of  zinc  or  0.076  per  cell  for  the  five 
SiourB.  {0.  B.,  March,  April,  1883,  xcvi,  787, 1048;  J.  8oc  Tel.  Enp., 
Tii,  616.) 

Hallock  bas  investigated  the  conditions  of  variation  in  the  electro- 
snotive  force  of  the  Smee  battery,  especially  that  due  to  polarization. 
Be  concludes,  first,  the  accepted  view  that  the  variations  in' E.M.  F.of 
4;be  Smee  battery  are  due  to  variations  of  hydrogen  polarization  on  the 
platinum  plate  is  correct;  second,  the  electromotive  force  of  polariza- 
tioD  is  by  no  means  independent  of  the  substance  of  the  electrodes; 
'third,  we  cannot  calculate  the  polarization  from  the  thermo-cbemical 
•equivalents;  and,  fourth,  the  electromotive  force  of  polarization  can  be 
Taised  considerably  above  that  necessary  to  produce  a  visible  evolution 
«f  gas.     {Am.  J.  Set.,  April,  1883,  III,  XXV,  268.) 

Kittler  bas  given  tbe  name  "  normal  element"  to  a  cell  composed  of 
amalgamated  pure  zinc  in  dilate  sulpbnric  acid  of  specific  gravity  1.075 
^t  18°  C,  and  of  pure  copper  in  concentrated  copper  sulphate  solntion  of 
specific  gravity  1.190  to  1.200.     {Kature,  February,  1883,  xxvil,  326.) 

Barker  has  devised  a  new  form  of  Daniell  cell  to  be  used  as  a  stand- 
ard, it  consists  of  two  bottles  having  tnbulnres  at  the  side  near  the 
bottom,  closed  by  rubber  corks  through  which  the  ends  of  a  glass  stop- 
•«ock  pass.  One  of  these  bottles  contains  the  zinc  rod  passing  tbroagh 
a  cork  in  tbe  neck  and  immersed  in  a  saturated  solution  of  zinc  sul- 
phate. The  other  bottle  contains  the  copper  rod  immersed  in  saturated 
•  copper-sulphate  solution.  Thp  advantages  claimed  for  the  cell  are  its 
uniformity,  do  evaporation  taking  place,  and  no  change  in  tbe  liquids 
by  the  action  of  the  batterj'  or  by  difTusion.  When  not  in  use  tbe  cock 
-communicating  between  the  bottles  is  kept  closed.  (Proc.  Am.  PkiL 
^oc.,  January,  1883,  XX,  649.) 

VoD  Waltenhofen  bas  claimed  for  Pfanndler,  of  Innsbruck,  priority 
in  producing  continuous-current  machines.  In  1867  Eravogl  showed  at 
the  Paris  Exposition  his  electric  motor.  This  consisted  of  a  series  of 
•coils  forming  a  hollow  ring  which  rotated  about  a  horizontal  axis. 
Within  it  is  inclosed  a  curved  cylindrical  rod,  wbicb,  by  its  weight, 
.tends  to  take  the  lowest  position,  but  is  kept  suspended  in  a  raised 
(position  by  currents  in  the  coils.  Tbe  reaction  of  tbe  attraction  rotates 
Abe  ring.  Ffaundler  the  same  year  proposed  to  apply  Siemens*  prin- 
ciple to  it  and  get  electric  currents  from  mechanical  work.  This  be 
tried  and  successfully  effected  three  years  later,  as  he  states  in  a  letter 
dated  Febroary  11, 1870.    (Nature,  March,  1883,  xxm,  617.) 

3.  Eleetrioal  Meaaurementa. 

Mercadier  and  Yaschy  have  published  a  paper  on  the  dimensions  of 
«lectric  and  magnetic  magnitudes,  in  which,  among  other  qaestioDs, 
they  cousider  tbe  iufiueuce  of  tbe  surrounding  medium  upon  electro- 
4lyiiamic  induction,  and  conclude  IVom  their  own  experimental  investi- 
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gatioDB  that  tbis  inflaence  is  iioD-exist«nt,  at  least  so  far  as  the  medi% 
studied  by  them  are  concerned.  Hence  they  coueider  that  Ampire'» 
coefficient  k'  in  bis  electrodynamic  formulfe  is  probably  independent  or 
the  sniToandiDg  medium.  BorgmaoD  has  called  attention  to  the  fact 
that  be  had  investigated  this  question  six  or  seven  years  ago,  using 
PoggendorfPs  compensation  method  to  determine  the  indnced  electro- 
motive force.  He  coacladed  that  the  dielectric  medium  had  do  influence^ 
but  that  the  magnetic  medium  had  an  appreciable  influence,  the  electro- 
motive force  of  induction  being  proportional  to  the  coefficient  of  mag- 
netic penneability.  Hence  Ampfer^s  coefficients  depend  on  the  Bame- 
quADtity.    [J.  Phy$.,  June,  December,  1883,  II,  ii,  245,  651.) 

Dom,  nsing  a  modification  of  Weber's  second  method,  the  same  that 
Eoblransch  employed,  has  obtained  for  the  value  in  absolute  meas- 
ure of  one  Siemens  unit  0.9482x  10'**  millimeter-seconds.  ( Wied.  Ann-f, 
TYii,  773;  Am.  J.  Sd.,  Febmary,  1883,  III,  XST,  148.) 

Pending  the  decision  of  the  International  Electric  Congress,  calleiS 
to  meet  in  Paris  iu  April,  1884,  many  methods  have  been  suggested  for 
the  determination  of  the  value  of  the  ohm.  Carey  Foster  bas  oalleA 
the  attention  of  the  London  Physical  Society  to  the  results,  recently 
obtained,  of  a  method  8ngge8t«d  by  bim  in  1874.  The  method  consists 
in  balancing  the  electromotive  force  set  up  in  a  coil  spinning  in  thai 
earth's  magnetic  field,  by  means  of  an  opposing  electromotive  foKe< 
from  a  given  battery.  The  two  opposing  circuits  through  the  same 
wire,  B,  are  composed,  the  first  of  the  spinning  coil  and  a  zero  galvano- 
Bcope  and  the  second  of  a  battery  and  an  absolute  galvanometer,  thes^ 
two  circoita  meeting  at  the  end  of  the  wire  B.  In  two  preliminary 
trials  the  values  1.003  and  0.999  were  obtained,  warranting  further  «r- 
periments.  Olazebrook  bas  obtained  the  value  0.9866  for  the  ohm,  or 
the  exact  mean  of  Lord  Rayleigh's  results,  0.9893,  0.9865,  and  0.9868. 
Lippmann  has  suggested  an  electrodynamic  methoil,  resembling  that- 
of  Lorenz.  A  coil  is  spun  iuside  a  long  coil,  through  which  a  known 
current  is  passing.  The  resistance  to  be  determined  is  placed  in  th» 
circuit  of  the  latter  coil.  The  electromotive  force  produced*  by  the- 
rotation  of  the  inner  coil  is  balanced  along  the  given  resistance  by  tbe> 
electromotive  force  in  the  outer  coil.  Gray  has  proposed  a  method 
nearly  the  converse  of  that  of  Weber.  It  is  to  hang  a  coil,  the  constants- 
of  which  are  known,  in  a  sufficiently  inteufte  and  uniform  magnetic  fieltS 
and  find  the  decrement  of  the  oscillatory  motion  produced  by  the  indffc- 
tion.  Koiti  bas  described  a  metl^od  analogous  to  that  employed  by 
Bowland  in  1878.  He  uses  a  closed  solenoid,  in  which  a  primary  cur- 
rent flows,  and  a  galvanoscope  so  arranged  that  into  it  can  he  tbrowm 
at  will  either  a  branch  of  the  primary  cnrreut  or  induced  currents  re- 
sulting from  a  certain  number  of  interruptions  of  the  principal  circuits 
The  resistances  are  so  chosen  that  the  defiection  of  the  galvanoscope- 
is  the  same  in  both  eases.  Frolich  lias  discussed  the  question  whether 
elwtrodynamic  actions  alone  can  serve  to  measure  the  ohm. ,  Two  cic- 
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coits,  tbe  one  ioduciug,  coDtaining  a  constant  batter}',  and  the  other 
induced,  are  pla«ed  near  each  other.  Whenever  the  former  circait  is 
opened  oi  closed,  or  is  shunted,  an  instantaDeous  current  is  produced 
iu  the  second  which  is  measured  by  an  electro-dyDaroometer.  If  the 
battery  be  constant  and  no  other  variation  occurs,  the  theory  is  easily 
confirmed.  This  distingaishes  these  methods  from  the  correspondiug 
galvanometric  method,  tbe  electrodynamic  actions  depending  on  the 
law  of  variation  of  the  inducing  current,  while  the  magnetic  action  of 
the  induced  circuit  depends  only  on  the  final  state  of  the  inductor. 
The  two  bobbins  may  be  placed  both  on  the  inductor  or  both  on  the 
induced  coil,  or  one  on  each.  Theory  shows  that  the  last  is  the  only 
arrangement  which  permits  the  coefiicients  of  self-induction  to  be  elim- 
inated. The  experimental  methods  of  doing  this  are  described.  Bril- 
louin  has  described  two  methods  based  on  the  fact  that  in  the  electro- 
magnetic system  the  ratio  of  a  coefficient  of  induction  to  a  resistance 
is  a  time.  To  determine  absolutely  a  resistance,  therefore,  the  essential 
measurements  are  [1}  the  measures  of  length  necessary  to  calculate  the 
sbsolate  value  of  a  mutnal  coefficient  of  induction,  and  (2)  the  measure 
of  a  time.  {Ifatnrc,  XXVII,  361;  Am.  J.  Sci.,  Ill,  ZXT,  309,  321;  PML 
Mag.,  V,  XT,  149;  XVl,  144;  G.  R.,  XCV,  1348;  J.  Phys.,  April,  II,  U, 
149 ;  Joly  325;  Deeember,  566;   Wied.  Ann.,  xil,  106.) 

Bidwell  has  modified  the  proportions  of  the  Wheatstone  bridge  so  as 
to  insure  the  iionstancy  of  the  current  used  for  measaring  resistances 
by  its  means.  This  is  important  in  those  cases  where  the  resistance 
measured  is  a  fnnction  of  the  strength  of  current.  {Phil.  Mag.,  Y,  XY, 
316,  May,  1883.) 

Chevet  has  devised  a  modification  of  tbe  capillary  electrometer  of 
Lippmaon,  which  is  easily  constmcted  and  which  will  show  a  difference 
of  potential  of  0.001  to  0.0001  volt.  Through  lateral  orifices  two  bottles 
ore  connected  by  means  of  a  piece  of  thermometer  tube.  One  of  these 
bottles  contains  mercury,  the  other  dilute  snlphnric  acid  with  a  little 
mercury  at  tbe  bottom,  the  mercnry  iu  each  having  an  insulated  plat- 
inum  wire  leading  to  it.  These  wires  being  connected  together,  the 
level  of  the  mercury  and  water  in  the  bottles  is  adjusted  so  that  the 
surface  of  separation  in  the  tube  is  near  the  end  which  is  in  the  mer- 
«ury.     (C.  K.,  XXTll,  669;  Am.  J.  Sci.,  December,  1883,  III,  xxvi,  477.) 

Claverie  has  also  described  a  capillary  electrometer  with  a  horizootal 
tttb«s  Aud  has  given  a  theoretical  discussion  of  tbe  conditions  of  seosi- 
bility  in  it.  It  bas  a  displacement  of  fifteen  centimeters  for  an  electro- 
wvtive  force  of  one  volt,  and  tbe  zero  is  fi^ed.  {J.  Phya.,  September, 
tSW*  U,  u,  420.) 

L\'bruu  has  devised  a  capillary  relay,  in  which  the  capillary  tube 
WuMI  hMCiiontal  the  motion  of  the  mercury  to  and  fro  causes  a  beam 
:w  « tiivk  il  is  attached  to  oscillate  on  its  knife-edges,  and  so  to  open  or 
.;riM*>  <k  sMOudary  local  circuit.  Since  the  oscillations  are  very  slow, 
;m.^  .tbtHU  fbct^' -eight  a  minute,  it  cannot  be  used  in  telegraphy,  bat 
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the  anthor  thioks  it  nsefnl  in  automatically  registering  instrnments, 
sncU  as  barometers,  tliermometers,  and  galvanoroeters.  {J.  Phpa.,  April, 
1883,  II,  n,  169.) 

Ducietet  has  constmcted  a  universal  galvanometer  wliicb  is  capable 
of  measuring  from  0.1  to  400  amperes  when  used  ais  an  ammeter,  and 
from  V.l  to  700  volts  when  used  as  a  voltmeter.  The  needle  is  immersed 
in  liqnid  to  damp  its  vibrations  and  is  controlled  by  a  steel  magnet 
beDuatb  it.  It  is  placed  at  one  end  ot  a  graduated  rnle  on  which  slides 
the  coil,  movable  by  a  rack  and  pinion.  The  coil  is  womid  in  a  groove 
ID  a  metal  ring,  and  ha@  a  resistance  of  5,49u  obmfl.  For  measnring  cur- 
leut  the  metal  ring  itself  is  used.  The  instmmeut  is  empirically  cali- 
brated.   {J.  Phy».,  December,  1883,  II,  n,  556.) 

Siemens  and  Halske  have  brought  out  a  torsion  galvanometer  for 
BtroDg  cnrrentfi.  It  consists  of  a  magnet  suspended  between  two  coils, 
suspended  by  a  torsion  spring  so  arranged  that  tlie.  amount  of  torsion 
reqoired  to  return  it  to  zero  after  deflection  can  be  read  off  directly. 
Two  forms  are  made,  the  vertical  and  the  horizontal.  In  the  former 
the  needle  is  suspended  by  a  ailk  fiber,  the  reading  being  taken  fh)m 
above.  In  the  latter  the  needle  is  balanced  on  a  knife-edge  and  carries 
a  pointer  at  one  end,  moving  overascale.  Theamonntof  torsion  neces- 
sary to  return  the  needle  to  zero  is  indicated  by  a  second  pointer,  which 
is  attached  to  a  handle,  and  which  also  moves  in  front  of  the  scale. 
These  instrnments  may  be  nsed  either  in  the  main  circuit  or  in  a  shnnt 
drcoit    {ffohtre,  October,  1883,  utTin,  571.) 

Obach  has  improved  bis  movable  coil  tangent  galvanometer  by  mak- 
ing the  coil  oompound,  the  ring  itself  being  nsed  for  cnrrent,  and  the 
coil,  wliich  is  of  high  resistance,  for  electromotive  force.  The  coil 
nvolvea  about  a  horizontal  axis,  and  can  be  fixed  at  any  angle.  The 
needle  is  snspended  and  can  be  rendered  dead  heat.  The  coils  are  so 
balanced  that  the  same  deflection  is  produced  by  one  volt  with  the  high 
resistance  coil  which  is  prodaced  by  one  ampere  with  the  low  one.  [PhiL 
Mag.,  August,  1883,  V,  xvi,  77 ;  Sature,  July,  1883,  ixvni,  257.) 

Gray  has  examined  the  influence  of  temperature,  density,  and  chem- 
ical composition  upon  the  electric  conductivity  of  glass.  He  flnds  that 
with  the  varieties  of  glass  having  lime  as  their  basis  the  poorest  con- 
ductors are  those  which  have  a  composition  moat  nearly  approaching  a 
trisiUcate,  either  of  potassium  and  calcium  or  sodium  and  calcium.  He 
finds  also  that  among  various  specimens  of  lead  gloss  the  poorest  cod- 
dnctors  have  a  composition  nearest  to  a  trisiUcate  of  potassium  and 
lead.  These  latter  insulate  better,  as  they  are  more  dense.  {Proo.  Boj/. 
8oc.,  xxxin,  266;  J.  Phys.,  February,  1883,  II,  II,  96.) 

Foosserean  has  experimented  to  determine  the  effect  of  hardening 
npon  the  electric  resistance  of  glass.  He  concludes  1st,  that  harden- 
ing diminishes  considerably  the  electric  resistance  of  many  kinds  of 
glass;  a  specimen  of  lime  glass  hardened,  and  then  annealed  for  six 
hours  at  500<^,  and  observed  between  35°  and  80<^  showed  2.30  times 
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the  original  reBistaoce;  with  fiint-glass  the  difference  is  still  m<»e 
strikJDg;  2d,  moderate  anoealiog,  cansiog  the  elasticity  due  to  hanleD- 
ing  to  partially  disappear,  destroys  ouly  in  part  the  action  of  tbiR 
hardening  on  the  resistance;  and  3d,  the  resistance  of  a  glass  recently 
annealed  continnes  to  increase  slowly  for  some  time.  {C.  B.,  Marchf 
1883,  XCVI,  785.) 

The  rapidity  with  which  Ught  modifies  the  resistance  of  seleniom  is 
well  shown  by  an  experiment  of  Bellati  and  Bomanese.  A  Bregaet 
pbotophonio  receiver  received  the  light  of  a  petroleum  lamp  after  pass- 
ing a  aolntion  of  ainm.  This  receiver  and  a  rheostat,  in  the  circait  of 
ten  Bnnsen  cells,  were  placed  on  the  two  circoits  of  a  differential  gal- 
vanometer. Between  the  light  and  the  receiver  a  disk,  pierced  with 
holes,  rotated.  Though  the  speed  of  rotation  was  widely  varied  no 
appreciable  change  was  observed  in  the  mean  resistance  of  the  seleniam, 
which  could  hardly,  have  been  the  case  nnless  the  effect  of  the  light  on 
the  seleniom  was  Instantaneoua.  ( Tl  JTuoro  Cimmto,  III,  xi,  5;  J.  Phj/t., 
November,  1883,  II,  n,  518.) 

Bidwell  has  snbmitted  selenium  cells  to  direct  examination  in  oider 
to  test  the  truth  of  Moser'e  hypothesis  that  their  change  of  resistance 
was  an  effect  of  heat.  He  finds  the  very  reverse  to  be  the  fact;  that 
with  a  single  exception  all  the  cells  in  his  possession  rise  in  their 
resistance  as  their  temperature  rises;  reaching  a  maximnm  and  then 
decreasing.  Exposed  to  sunlight  a  seleniDm  cell  does  not  become  per- 
ceptibly warm  to  the  touch;  but  the  amount  of  dark  heat  required  to 
effect  the  same  reduction  in  its  resistance  would  certainly  render  it  too 
hot  to  handle.     [Phil.  Mag.,  January,  1883,  V,  xv,  31.) 

Fritts  has  described  a  new  form  of  selenium  cell  in  which  he  has  suc- 
ceeded in  diminishing  materially  the  resistance,  and  iu  which  the  light 
is  made  te  strike  the  cell  in  the  same  direction  as  that  in  which  the 
current  passes.  These  cells  are  far  more  sensitive  to  light  than  any 
before  made,  falling  in  resistance  from  twenty  to  forty-fonr  times  when 
placed  in  sanligbt.  He  has  also  observed  a  chauge  iu  resistance  on  re- 
versing the  current,  and  on  varying  the  strength  of  the  battery.  To 
make  these  sensitive  cells  it  is  necessary  to  use  selenium  which  has  been 
very  carefully  purified.    (Am,  J.  Set.,  December,  1883,  III,  zzvi,  465.) 

Gray  has  published  a  valuable  paper  on  the  size  of  condactors  re- 
quired for  the  distribution  of  electric  energy,  considering  the  qnestions 
of  economy,  safety,  and  regnlation.  (Phil,  Mag.,  September,  1883,  V, 
ITI,  187.) 

Thompson  has  given  an  ingenious  method  for  representinfc  graphi- 
cally the  law  of  efScieucy  of  an  electric  motor.  (Phil.  Mag.,  February, 
1883,  V,  XV,  124;  J,  Phys.,  March,  1883,  II,  n,  131.) 

The  complete  report  upon  the  experiments  made  at  the  Paris  Elec- 
trical Exhibition  by  the  special  committee  appointed  for  the  purpose, 
consisting  of  Allard,  Le  Blanc,  Jonbert,  Potier,  and  Treses,  bas  been 
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'  pablished.    An  abstract  of  it  has  been  mmle  by  Potier.    {Ann.  Cklm. 
Phtfg.,  May,  1883,  V,  sxix,  5;  J.  Phyt.,  Jaaoary,  1883,  II,  n,  11.) 

Spri'gae  has  pablished  the  resolts  of  his  tests  made  apoD  the  uev 
form  of  Edison-Hopkioson  dynamo,  the  pecnliarity  of  wliich  is  its  short- 
ened field  magDets.  The  resistance  of  the  armature  cold  was  0.026^ 
and  bot  0.0325  obm.  The  mean  of  three  experiments  gave  a  total  effi- 
ciency of  94.8  per  cent.,  and  a  commercial  efficiency  of  86  per  cent. 
{Ifature,  Angast,  1883,  xxnn,  405.) 

4.  Electric  ^ark  and  Electric  Light. 

Villari  has  experimented  npon  the  sparks  fh)m  a  condenser,  and  npon 
tiie  modifications  which  they  nndergo  when  Tarioas  resistances  are 
inserted  in  tbecirenit.  When  a  condenser  is  discharged  so  as  to  produce 
at  first  a  single  spark,  and  then  two  in  series,  it  is  observed  that  the 
former  is  not  equal  to  the  sum  of  the  latter  in  length,  nor  is  it  constant 
in  valne.  The  author  finds  that  with  his  apparatns  (which  be  calls  a 
gpintherometer)  if  one  of  the  sparks  is  zero  the  other  has  its  minimum 
value,  26"°".  When  it  becomes  2°"  or  less,  the  sum  becomes  40"°, 
a  raasimum.  Between  3  and  SO*""  the  sum  is  constant  at  about  32°^. 
Hence  it  appears  that  a  very  small  spark  produced  in  the  circuit  of  a 
condenser  has  the  singular  property  of  lengthening  a  second  spark 
produced  simultaneously  iu  the  same  circuit.  The  effect  of  introducing 
various  kinds  of  resistance  in  the  path  of  the  short  spark  is  given. 
(J.  PAyg.,  June,  1883,  II,  ii,  272.) 

Wachter  has  discovered  that  the  electric  spark  is  produced  always  by 
only  one  of  the  two  electricities,  and  hence  that  the  carrying  of  solid  par- 
ticles, which  constitutes  this  spark,  is  efifected  sometimes  by  positive, 
sometimes  by  negative,  electricity,  and  therefore  always  iu  oue  definite 
direction.  He  finds  that  positive  electricity  can  give  a  spark  only  when 
the  pressure  of  the  air  is  above  10™"  of  mercury.  Negative  electricity 
can  give  a  spark  under  pressures  included  between  63  and  6"",  accord- 
ing to  the  distance  of  the  electrode  from  the  wall  of  the  tube.  As  the 
air  becomes  more  rarefied,  the  matter  transported  decreases  from  the 
positive  and  increases  from  the  negative  electrode.  Positive  electricity 
transports  the  particles  much  farther  than  negative.  Under  a  pressure 
of  63°",  the  positive  spark  can  cross  a  space  of  2,040"'";  the  negative 
one  only  of  O.fi"",  or  3,400  times  less.  The  positive  particles  follow  the 
line  of  least  resistance,  and  hence  may  describe  a  curvilinear  trajectory ; 
the  negative  particles  are  thrown  off  normally,  and  move  in  straight 
lines.  A  powerful  magnet  acts  on  the  former  as  on  diamagnetic  bodies; 
on  the  latter  as  on  paramagnetic  snbstanoea.  The  positive  particles 
Bometimes  become  incandescent,  and  are  measurable  under  the  micro- 
scope; the  negative  particles  are  never  incandescent,  and  are  too  tenu- 
ous to  measure.    ( Wied.  Ann.,  xvu,  903;  J.  Phys.,  June,  1883,  II,  n,  283.) 

Edlnnd  has  given  the  results  of  bis  experiments  in  favor  of  the 
hvpothesis  advanced  by  bim,  that  a  vacuum  opposes  a  very  feel>Ie  re- 
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sistance  to  the  passage  of  eleotxicit^,  maintaining  that  the  resistance 
experienced  is  due  to  a  coant«r  electromotive  force,  increasing  vith  the 
rarefaction  and  connected  with  the  electnxins.  In  eshansted  tabes, 
without  electrodes,  simple  fHotioD  produces  an  metrical  g^low.  (Pkil. 
Mag.,  January,  1883,  V,  TV,  1.) 

Naccari  has  examined  the  heating  produced  in  the  electrodes  by  the 
indnction  spark,  {J,  Phys.,  II,  n,  621.)  Hertz  has  communicated  to  the 
Berlin  Physical  Society  somo  curious  results  observed  by  him  in  Uie 
case  of  electric  discharges  in  air  and  other  gases  under  a  pressure  of 
from  20  to  30™"  of  mercury.  [Nature,  nvii,  403.)  Goldstein  has  stud- 
ied the  electric  discharge  in  rarefied  gases,  especially  the  so-called  re- 
flection of  electric  rays.  {J.  Phya.y  II,  ii,  179.)  Worthington  has  snc- 
ceeded  in  showing  tliat  the  phenomena  of  induction  take  place  across 
a  discharge-resisting  vaonam.  Hence  this  vacnnm  cannot  be  a  con- 
dnotor,  at  least  in  the  ordinary  sense.  (Nature,  March,  1883,  irm, 
434.)  De  la  Bne  and  MOIler  have  communicated  to  the  Boyal  Society  a 
paper  on  the  electric  discharge  produced  with  the  chloride  of  silver 
battery  of  11,000  cells.    {Nature,  Aagnst,  1883,  xxvm,  381.) 

Dewar  has  made  a  series  of  manometrio  observations  upon  the  elec- 
tric arc.  The  two  carbons  osed  were  hollow,  and  had  an  interior  diaai- 
eter  of  3"".  Their  porosity  had  been  destroyed  by  heating  tbem  to 
a  white  heat  in  a  porcelain  tube,  through  which  benzene  vapor  was 
passed,  thus  depositing  compact  carbon  on  their  snrfaoes.  The  car- 
bons were  connected  to  the  interior  of  two  closed  flasks,  at  the  bot- 
tom of  which  was  ether  or  other  mobile  liquid,  into  which  also  passed 
the  recurved  end  of  a  long  horizontal  tnbe  serving  as  a  manometer, 
and  showing  a  variation  of  0.004°™  pressure.  When  the  arc  is  well 
formed,  being  sharply  limited  by  an  almost  spherical  surface,  envelop- 
ing the  extremity  of  the  positive  carbon  and  just  tonching  the  end  of 
the  negative,  an  increase  of  pressure  of  one  to  two  millimeteis  of  water 
is  seen  at  the  positive  electrode,  and  a  slight  decrease  at  the  neeative. 
When  the  arc  hisses,  the  positive  pressure  diminishes.  Wbeo  the 
negative  pole  throws  off  incandescent  particles,  the  pressure  increases. 
{Proo.  Roy.  Soc.,  nxin,  262;  J.  Phys.,  January,  18^3,  II,  n,  42.) 

Siemens  and  Huntington  have  described  the  modified  form  of  electrio 
fbrnace  lately  employed  by  them.  Its  novelty  consistsin  the  fkct  that 
the  negative  electrode,  which  passes  through  the  cover  of  the  crucible, 
is  suspended  to  one  end  of  a  lever,  to  the  other  end  of  which  is  a  hol- 
low cylinder  of  iron  moving  within  a  coil,  and  atynstable  by  a  counter- 
weight. Since  the  coil,  which  is  placed  in  shunt  circuit,  bus  a  high 
resistance,  its  attractive  force  ou  the  cylinder  is  proportional  to  the 
electromotive  force  between  the  carbon  points,  i.  e.,  to  the  resistance  of 
the  are,  the  length  of  which  is  thus  automatically  regulated.  The  ad- 
vantages of  this  furnace  are,  Ist,  the  temperature  is  limited  only  by 
the  re&actory  resistance  of  the  crucible;  and,  2d,  the  heat  is  applied 
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directly  to  the  enbstance  to  be  melted.  {Ann,  Cftcm.  PAyg.,  December, 
1883,  V,  xsx,  465;  J.  Phys.,  March,  1883,  II,  ii,  124.) 

DobrohoET-Maikoff  has  devised  a  form  of  arc-lamp,  in  which  a  coil  of 
coarse  wire  surrounds  an  iron  tube,  within  which  is  a  rod  of  iron. 
When  the  current  passes  the  two  are  similarly  magnetized,  and  the  rod 
is  repelled  from  the  tnhe.  By  means  of  articulated  levers  this  motion 
is  made  to  regulate  the  distance  of  the  carbons.  {J.  Phyi.,  December, 
1883,  II,  n,  574.) 

Lever  has  iuvented  a  simplified  form  of  clutch  are-lamp,  in  which  the 
npper  carbon  is  clamped  in  a  brass  holder  sliding  freely  vertically.  A 
brass  washer  or  collar  fits  accurately  but  loosely  to  it,  supported  on  one 
side  by  an  adjustable  screw,  and  ou  tlie  other  by  a  metal  piece  attached 
to  the  framework.  This  ftamework  is  supported  by  a  spiral  spring, 
vhicfa  keeps  the  washer  tilted  against  the  carbou-holder.  This  spring 
is  antagonized  by  an  electromagnet  in  shunt  circuit,  so  that  when  the 
carrent  is  turned  on,  the  carbon  is  allowed  to  fall  nntll  contact  takes 
pbice.  Then  the  shunt  magnet  loses  its  force  and  the  spring  separates 
the  carbons  to  form  the  are.     {NaUire,  January,  1883,  XXTU,  274.) 

Williams  has  claimed  for  an  American,  Starr,  the  invention  of  the  in- 
candescent lamp,  which  was  patented  after  his  death  by  King,  in  1845. 
It  consisted  of  "  a  short  stick  of  gas  retort  carbon"  in  a  barometric 
vacQom.  *'  The  light  was  far  more  brilliant  and  the  carbon  stick  more 
durable  than  the  flimsy  threads  of  the  incandesceDt  lamps  now  in  nse." 
It  was  abandoned  solely  on  account,  of  the  coat  of  supplying  the  power. 
{Nature,  January,  1883,  zXTn,  241.) 

Fleming  has  called  attention  to  a  phenomenon  of  molecular  radiation 
in  the  Edison  lamp.  When  a  loose  contact  occors  so  that  an  arc  is 
fwmed  and  the  cx>pper  projected  on  the  walls  of  the  glass,  there  is  a 
shadow  of  one  side  of  the  loop  on  the  glass  where  this  side  of  the  fila* 
ment  has  protected  the  glass  from  the  copper  bombardment.  {Phil. 
Mag.,  July,  1883,  V,  xn,  48.) 

Hopkinson  has  delivered  a  lecture  at  the  Institution  of  Civil  Engi- 
neers on  "  some  points  iu  electric  lighting.'*  The  building  was  lighted 
by  about  230  Edison  lamps,  each  of  16  candles,  and  each  requiring  7S 
watts  of  power.  To  produce  the  same  16-caudles  light  in  ordinary  good 
flat  flame  gas-bnrners  would  require  between  7  and  8  cubic  feet  of  gas 
per  hour,  contribnting  heat  to  the  atmosphere  at  the  rate  of  3,400,000 
foot-ponnds  per  hour,  equivalent  to  1,250  watts,  or  nearly  seventeen 
times  as  much  beat  as  the  incandescent  lamp  of  equal  power.  The  di- 
rection of  progress  was  in  the  improvement  of  the  lamp.  {Nature, 
April,  1883,  xxvn,  692.) 

Geraldy  has  published  some  valuable  statistics  comparing  the  cost  of 
the  electric  arc-light  with  gas,  both  as  to  its  actual  cost  and  its  coat  per 
candle  i>ower.    {Nature,  October,  1883,  xxviii,  625.) 

Tommnsi  has  contrived  an  electric-light  regulator  in  which  the  vary- 
ing resistance  which  selenium  has  when  exposed  to  light  is  made  use  of. 
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Thus  fat  it  haa  been  applied  only  to  the  Jablochkoff  candle.    (Xatun, 
Joly,  1883,  XIVIII,  309.) 

IneandeBcent  lighting  is  steadily  working  ita  way  into  pnblic  favor. 
The  Savoy  theater,  in  London,  has  been  lighted  with  1,194  Swan  lamps 
for  a  year  and  a  half  with  entire  BQCcess.  At  the  coronation  in  Moscow, 
the  tower  of  Ivan  the  Great,  and  its  side  galleries,  were  lighted  with 
3,600  Edison  lamps.  The  Edison  station  in  the  first  district  of  Xew 
York  City  has  mo  nnintermptedly  since  September,  1882,  constantly 
increasing  the  amount  of  light  famished.  In  December,  1883, 10,297 
lamps  were  in  use  in  that  district,  the  hills  rendered  during  Novem- 
bet  exceeding  C10,000  for  the  month's  lighting.  The  capacity  of  the 
station  has  proved  totally  insafflcient  for  the  light  required,  and  is 
to  be  largely  increased.  Hence  no  electricity  has  yet  been  available 
for  power,  notwithstanding  the  demand.  At  the  Vienna  Exhibition 
TarioQB  forms  of  incandescent  lamps  were  exhibited,  but  none  showio^ 
marked  improvement  iu  durability.  [Nature,  March,  1883,  XXV II,  418; 
June,  xivni,  207 ;  September,  ixvni,  466 ;  November,  ixil,  42.) 

5.  Etectromoffnetism. 

Wassmuth  has  experimented  on  the  portative  force  of  electromagnets, 
using  semicircular  magnets  in  contact  at  their  polar  surfaces.  He  ob- 
served that  if  a  verj-  thin  sheet  of  mica  be  placed  between  the  magnet 
and  its  contact,  provided  the  magnetization  is  not  too  strong,  the  por- 
tative force  increased  from  4.7  to  9  kilograms.  (J.  Pkjfa.,  April,  1883, 
II,  n,  193.) 

Ayrton  and  Perry  have  experimented  to  determine  the  effect  of  ditfer- 
eut  methods  of  winding  upon  the  strength  of  electromagnets,  the  cur 
rent  strength  being  constant.  In  the  first  case  the  wire  was  wound 
uniformly  over  the  entire  length ;  ia  the  second  it  was  "  coned  "  toward 
each  end ;  in  the  third  it  was  wound  uniformly  over  one-half  the  bar 
only ;  and  in  the  fourth  it  was  "  cooed"  on  one-half  only.  They  in- 
clude that  with  a  definite  iron  core,  a  definite  length  of  wire  to  be  coil«d 
on  it,  and  a  definite  carrent,  the  mode  of  coiling  to  prodace  the  maxi- 
mum field  depends  entirely  on  the  distance  from  the  end  of  the  electro- 
magnet at  which  this  field  is  to  be  produced.  With  the  magnet  awd, 
they  found  that  at  distances  very  small  compared  with  the  length  ot 
the  core,  the  fourth  method  is  best.  When  the  field  is  to  be  produced 
at  a  distance  of  one-third  the  length  of  the  magnet,  the  third  method 
is  preferable.  While  for  distances  eqaal  to  or  greater  than  (  of  ttie 
length  of  the  core  the  first  method  gives  the  best  results.  {Pkil.  Ma§~, 
June,  1883,  V,  XT,  397.) 

At  the  Montreal  meeting  of  the  American  Association  Graham  Bell 
read  a  paper  upon  the  electrical  experiments  made  to  determine  the  loca- 
tion of  the  bullet  in  the  body  of  the  late  President  Garfield,  and  upon 
a  successfal  form  of  induction  balance  for  the  painless  detection  o( 
metallic  masses  in  the  human  body.  {Proe.  Am.  Astoc  Adv.  Set.,  XXIi, 
161 ;  ^in.  J.  Set.,  January,  1883,  III,  xxv,  22.) 
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Da  Moncel,  in  a  paper  presented  to  the  French  Academy,  has  shown 
Uiat  if  one  of  the  poles  of  a  permanent  magnet  be  passed  longitudinally 
along  a  Straight  electromagnet,  the  coil  of  which  is  connected  to  a 
galvanometer,  three  induced  currents  are  anccessively  developed;  a 
first,  which  results  from  the  approach  of  the  inducing  pole,  and  which 
is  an  inverse  current ;  a  second,  which  resalts  fh>m  the  motion  of  the 
magaet  from  one  end  of  the  coil  to  the  other,  and  which  ia  direct ;  and 
a  tbird,  produced  by  withdrawing  the  inducing  magnet,  which  is  also 
direct,  thongh  the  cnrreot  flows  in  the  same  direction  as  the  first,  since 
the  magnet  actn  on  the  opposite  end  of  the  coil.  A  conclusion  drawn 
from  bis  ezperimeots  is  that  the  induced  currents  due  to  an  approach 
of  the  indnctor  to  the  polarized  core  are  the  same  in  direction  as  the 
cnrreots  which  produce  the  magnetization  of  the  latter  when  the  opposed 
poles  at  the  intttant  of  approach  are  of  the  same  name.  {C.  R.,  Janu- 
ary, 1883,  icvi,  214.) 

Manro  has  experimented  upon  the  action  of  a  metal  microphone  in 
vacQo,  using  two  square  pieces  of  fine  iron-wire  gauze — one  fixed,  the 
other  suspended  so  as  to  swing  against  the  other,  the  whole  inclosed 
in  glass.  The  pre«sure  of  the  gauze  could  be  regulated  by  means  of  an 
external  magnet.  The  sensitiveness  of  the  instrument  was  found  to  be 
greatly  increased  when  exhausted.  {Phil,  Mag ,  July,  1883,  V,  XTi,  23.) 
Several  contributions  to  the  theory  of  the  microphone  have  appeared 
Bitlwell  thinks  the  heat  at  the  point  of  contact  plays  an  important  part 
iu  the  action;  Heaviside  finds  that  the  apparent  resistance  of  a  con- 
tact varies  inversely  as  the  square  root  of  the  current  strength,  and 
hence  argues  against  the  use  of  multiple  contacts;  but  their  advan- 
tages in  practice  have  been  found  very  considerable.  ^luuro  and  War- 
wick regard  the  action  of  the  microphone  as  due  to  the  existeuce  of  a 
Htlent  discharge  of  electricity  through  the  thin  stratum  of  air  at  the 
point  of  contact ;  a  view  which  is  sustained  by  Mr.  Stroh's  observation 
that  ao  actual  separation  of  the  coutact  points  may  be  observed  iu  the 
microscope  while  the  current  contiuues  to  flow  and  the  instrumeut  to 
act.  Moreover,  he  has  observed  that  when  in  action  there  is  a  minute 
repulsion  observable  between  the  two  carbons,  their  motion  being 
COOOS""".     (Nature,  April,  1883,  XXTII,  688.) 

On  the  history  of  the  telephone  Thompson  has  translated  some  re- 
markable passages  from  Philipp  Beis's  papers,  published  in  1860-'ai. 
Be  proposed  at  that  time  the  name  telephone,  and  says  the  instrument 
can  reprodnce  to  a  certain  degree  the  human  voice,  the  consonants  be- 
ing, for  the  most  part  tolerably  distinct,  but  the  vowels  not  equally  so. 
One  of  the  forms  of  his  telephone  was  in  the  form  of  the  human  ear, 
carved  in  oak  wood,  the  tympanic  membrane  and  apparatus  of  trans- 
missioD  being  made  so  as  to  resemble  closely  the  similar  parts  iu  the 
natural  organ.     {Nature^  June,  1883,  xxviii,  130.) 

Carbart  has  observed  that  an  iron  plate  with  a  hole  iu  it  held  in  front 
of  the  pole  of  a  magnet  acts  magnetically  as  a  screen  just  as  it  would 
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act  optically,  the  shadow  being  sharply  defined.  .By  rotating  a  per- 
forated iron  disk  between  a  magnet  and  a  coil  with  an  iron  core,  a  soDod 
wafl  heard  iu  a  telephone  in  circuit  corresponding  in  pitch  to  the  uain- 
bor  of  perforations  which  passed  per  second.  When  the  disk  had  two 
rows  of  boles,  one  of  thirty-two,  the  other  of  sixty-four,  the  intenal- 
beard  was  the  octave.  He  calls  the  iustmment  the  magnetophone. 
{Nature,  October,  XXTlii,  626.) 

Bosanqaet  has  given  a  ralilnble  discussioo  of  the  theory  of  tbe  com- 
pound dynamo-macltine,  t.  e.,  one  that  has  its  field  wound  with  two  coils, 
one  in  the  main  and  tbe  other  in  the  shnut  circuit.  His  Qramne 
dynamo,  with  field  coils  in  main  circuit,  failed  whenever  more  than  ten 
ohms  was  put  in  the  external  circuit.  Gonseqaently,  he  wonnd  2,000 
turns  of  a  small  wire  on  pasteboard  cylinders,  fitting  over  the  main  coils, 
tbe  resistance  of  these  auxiliary  coils  being  aboat  27  ohms.  Tbe  enils 
ofthisooil  are  attached  to  the  armature  brashes,  and  even  when  tbe 
main  circuit  is  open  an  electromotive  force  of  70  to  80  volts  is  prodoced 
by  the  machine.  The  advantages  of  this  alteration  are  obvious.  (PAif. 
Mag.,  April,  1883,  V,  iv,  275.) 

The  question  of  the  transmission  of  power  electrically  has  absorbed 
a  large  share  of  attention.  Od  March  IS,  Siemens  gave  a  lecture  ihi 
this  subject  at  the  Institution  of  Civil  Engineers,  giving  an  interesting 
r^Bumd  of  the  progress  of  scientific  thought  on  the  subject  and  a  fais- 
torical  sketch  of  the  development  of  electric  railways.  {Nature,  March, 
1883,  XXTU,  518.)  Tresca  has  made  a  report  to  the  French  Academy 
upon  tbe  transmission  of  power  from  Paris  to  Bourget  by  tbe  system 
of  Deprez.  The  distance  from  one  station  to  the  other  and  back  was 
17  kilometers.  Tbe  electric  energy  was  transmitted  over  an  ordinary 
telegraph  wire  4°"°.  in  diameter,  having  a  resistance  of  160  ohms. 
The  motive  power  absorbed  by  the  generator  was  6.21  borse-power; 
that  yielded  to  the  brake  by  the  motor  was  2.03  horse-power,  or32.T 
per  cent.  The  generator  made  588  revolutions  a  minute,  and  gave  au 
electromotive  force  of  1,290.5  volts.  (C.  B.,  February,  1883,  XCTI,  457.) 
In  a  second  set  of  experiments  tbe  generator  made  814  revolutions ;  the 
electromotive  force  developed  was  about  2,000  volts,  tbe  power  con- 
sumed 10.305  horse-power,  and  recovered  3.304 ;  giving  an  eflBciency  for 
tbe  system  of  31.7  per  cent.  {C.  B.,  XCVI,  530.)  Tbe  Academy  then  ap- 
pointed a  commission,  with  Gornu  as  secretary,  to  repeat  tbe  experi- 
ments. With  a  speed  of  860  turns,  0.514  horse-power  was  absc^ber. 
by  the  generator,  and  3.682  returned  by  the  motor ;  a  yield  of  37.5  per 
cent.  Tbe  electromotive  force  was  1,037  volts.  (Ann.  CAtm.  PAyi.,  Oc- 
tober, 1883,  V,  xxx,  214.) 

The  production  of  power  from  accumulators  has  also  made  some  prog- 
ress. Au  electrical  tram-car  was  tried  at  Kew  in  March.  The  battery 
is  placed  under  ihe  seats,  and  consists  of  fifty  Faure-Sellon-Volckmar 
cells, eiKih  I3by  11  by  7  inches, and  weighing  80 pounds.  It  isciipableuf 
driving  the  full  car  for  seven  hours.    {Nature,  March,  1883,  xxvu,  470.) 
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1883.    (Gaathier-Villam.) 
Das  optische  Drehungsvermogen  isomorpber  Misehangen  aus  den 

Dithionaten  des  Bleis  und  des  Strontiams.    G.  Bodlander.     8vo.    pp. 

34.    Breslau,  1883.    (Kfihler.)    Inang.  Diss. 
Die  elektromagnetische  Theorie  des  Licbtes.    O.  Tnmlirz.    8vo.    pp. 

viii,  15S.    Leipzig,  1883.    (Teubner.) 
Electric  Lighting  by  Water  Power.     J.  B.  Grierson.    8vo.    London. 

1883.    (Spone.) 
Electro- magnets  -,  the  determination  of  the  elements  of  their  construc- 
tion,   Theodore  Da  Moncel.    Transl.  from  2d  ed.    24mo.    pp.  122, 

Kew  York,  1883.    {Van  Nostrand.)    London,  1883.     (Spons.) 
Applications  modemee  de  P^lectricit^ ;  nouvetles  machines  magn^to- 

^lectriques  et  dynamo-flectriqnes ;  ^clairage  41ectriqae;  t^KSpbone, 

etc    J.  Langleberi;.    12mo.    pp.  106.    Paris,  1883. 
Vier  'WaodtafelD  zar  Erklarnug  der  electrodynamischen  Maschioen. 

Imp.  folio  with  8to  text    pp.  10.    Miinchen,  1883.    (Buchholz.) 
Des  applications  dn  t^l^phone  et  du  microphone  ^  la  pbysiologie  et  St  la 

cliniqne.     M.  Boadet  de  Paris.  .8vo.     pp.    xi,  171.     Paris,  1880. 

(Henry.) 
OnmdBatze  der  Electrodynamik,  syuthetisch  hergeleitet  n.  experimental 

gepruft.    J.  G.  Blanker.    8to.     pp.  iv,  27.    NUmberg,  1883.    (von 

Ebner.)  ..ooolc 
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Gli  elettrooiagncU.    Giuseppe  ViceutiDi.    Svo.    pp.  45.    Borne,  1882. 

(Cechiui.) 
Zur  Orientirnng  lib.  die  Prage  der  elektr.  Belenchtnng.    BraDiiTindHel- 

der.    Svo.    Wien,  1883. 
L'41ectricit4,  see  applications  pratiques.    Camille  GroUet.  12mo.    Paris, 

1882.    (Degorce-Gadot.) 
Die  elektriscbe  KraftiibertraguDg  a.  ibre  Aii  wendung  in  der  Praxis.   Mit 

besonderer  RUcksicbt  aiif  die  Fortleituog  n.  Yertbeiluiig  d.  elektr. 

Stromes.    E.  Japing.    Svo.    pp.  256.    Wien,  1883.     (Hartlebeu.) 
Die  galvaaischen  Bftttenen,  Accmualatoren  nnd  Tbermoeaalen ;  mit 

besoDderer  Biicksicbt  auf  ibre  OonstrDction  n.  ibre  niannigfaltitnii 

Auwendung  in  der  Praxis.    W.  Ph.  Eauck.     ]6mo.    pp.  xvi,  320. 

Wien,  1883.    (Hartleben.) 
Das  electrische  Licbt  und  die  hierzu  nngewendteten  Latnpen,  Kobleun. 

Beleuchtnugskdr|>er.    A.  v.  Urbanitzsky.    Svo.  pp.  240.   Wien,  1883. 
2fote8  sar  la  magD^tisme  et  siir  la  compenaatioti  ilea  compas.    E.  Mida- 

l>ert.     Svo.     pp.  70.    Nancy,  1883.     (Berger-Levranlt.) 
Eguilibriointenio  dellepile  metallicbesecnndo  le  leggi  detia  defonna- 

zione  elasticn.    L.  Allien.     4to.    pp.  119,  7  tables.      Bome,  IS82. 

(Loescher.) 
L'^lectrictt^  cotnme  force  motrice.    Tb.  du  Moncel  etF.  Geraldy.    ISmo 
.    pp.  308.    Paris,  1883.    (Hachette.) 
Din  inatnietelektriscben  und  dyoamoelektriscben  Mascbinen  nnd  die 

sogenannten  Secundiirbatterien ;  mit  besonderer  Biicksicbt  eaf  ibre 

Constrnction.    Mit 64  AbbUdnngcn.    Gustav  Glaser  De  Cew,    16tiia 

pp.  xvi,  263.     Wien,  1S83.    (Hartleben.) 
Die  Electricitat  im  Dienate  v.  Gewerbe  a.  Indnatrie.    A(.  Lindner.    4to. 

Leipzig,  1883. 
Telepbon,  Mikropbon  a,  Badiopbon.    Tb.  Scbwartze.    Svo.    pp.240. 

Wien,  188:1. 
Annnaire  de  l'<;lectricit^  pour  1S83.   A.  Reverend.   Svo.  pp.  216.    Paris, 

18S3.     (Gautbier-Vinani.) 
Die  Elebtricitiit  nnd  ihre  Ann-endaiigen  zar  Beleochtang,  Kiaftiiber- 

itragung,  Metallnrgie,  Telepbonie  nnd  Telegraphie.    L.  Gr»et&.    8to. 

Stuttgart,  1883. 
Formulaire  pratiqne  de  l'61ectricieD.    E.  Huspitalier.     Ann^  I.    8vo. 

pp.  280.     Paris.  1883.     (G.  Masson.) 
Tout  par  l'61ectricit6.    G.  Davy.    Svo.    pp.  475.    Tours,  1SS3.    (Mame.) 
2>racticalElectricLighting.    A.  Bromley  Uolmes.    Svo.    pp.  154.    New 

York,  1883.     (Spona.) 
A.  Treatise  on  Electricity  and  Magnetism.    E.  Mascart  and  J.aToab«t. 

tTransIated  by  E.  Atkinson.)    Vol.  i.    Svo.    pp.  662.    London,  1883. 

(^e  la  Bne.)  * 

DiaElektrolyse  and  ibreBedeutang  fUr  dietheoretiscbe  und  angewandte 
.Ckemie.    H.  Jahn.    Bvo.    pp.  iz,  206.    Wien,  1883.    (Holder.) 
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Dynamo-electric  machinery ;  lectares  reprinted  from  the  Jonroal  oi  the 
Society  of  Arts;  witU  an  introduction  by  Frank  L.  Pope.  8.  P. 
Tbompson.    24mo.     pp.  218.    New  York,  1883.     (Van  Nostrand.) 

Electricidad  eBtdtica.  C.  Llanos  Alvarez.  8vo.  pp.  238.  Madrid,  1883- 
(Libr,  mtlitor.) 

Eritiscbe  Vergleichnng  dcr  elektriscben  Kraftilbertragong  mit  den  ge- 
branchlichsten  mechaniscben  KrnnUbertraguDgssystemen.  A.  Ber- 
iu^r.    8ro.    Berlin,  1SS3. 

Die  elcktriscben  EiDricbtungeo  der  Eisenbabnen  und  das  Sigoalweseo. 
L.  KohlfUrst    Sto.    pp.  288.    Wien,  1883. 

Pbilipp  ReiB,  inventor  of  the  tclepbone.  S.  P.Tbompson.  16mo.  pp. 
ix,  1S2.    London,  1883.    (Spoos.) 

Uebcr  die  Messnog  elektriscber  Kiafte  mittelst  des  elektrischen  Fla- 
'grads.  D.  Kaempfer.  8ro.  pp.  36.  Berlin,  1883.  (Friedmnder.) 
Innug.  Diss. 

Offizieller  Bericbt  ilber  die  itn  kSniglicben  Olaspalaste  2u  Mtincben  1882 
stattgebabte  internatiooale  Elektricit&ta-Ansstellang,  verbinden  mit 
eluktrotechnischen  Tersacben.  Edited  by  W.  t.  Beetz,  O.  r.  Miller, 
E.  Pfeiffer.    4to.    pp.  244  and  154.    Leipzig,  1883. 

Scheioatiscbe  Oaretellang  elektrodynamiscber  Mascbinen.  2  ofaxo- 
molithog.  Wandtafeln.    Biebringer.    N'Omberg,  1883. 

Die  Grnndlehren  der  Elektricitat  mit  beeooderer  Biicksicbt  aof  ibre 
Anwendnngen  in  der  Praxis.  W.  Ph.  Hanck.  Sro.  pp.  293.  Wien, 
1883. 

Hydrodynamische  tTntersucbangeD,  nebst  einem  Anhang  Uber  die  Pro* 
bleme  der  Elektrostatik  ond  der  magiietiBcben  Indaction.  G.  Neu- 
mann.   8vo.    pp.  xl,  320.    Leipzig,  1883.    (Tenbner.) 

Die  Anwf odnng  der  Elektricit&t  Six  militariscbe  Zwecke.  F.  Waechter. 
8vo.    pp.  256.    Wien,  1883. 

TJeber  den  Einflnss  der  galraniscben  Polarization  aof  die  Aendernng 
der  Heibong.    K.  Waitz.    8vo.  pp.  39.    Tiibingen,  1883.    (Fnes.) 

D  telefono ;  con  prc&zione  del  Pietro  Blasema.  B.  Bottero  &  C. 
Magistrelli.    Sro.    pp.  82.    Torino,  1883.    (Loescher.) 

Exposition  d'^leotrici  t^,  Paris.  Experiences  foit«B  par  Ailard,  Le  Blanc, 
Potier,  et  Tresca.  M^tfaodes  d'observation ;  machines  et  lampes-i 
conrantcontinn,ilcoaraQtsalt«rDatif^;  )ampe  k  incandescence;  accu- 
mnlatenr ;  transport  41ectrigoe  do  travail ;  machines  diverges.  12mo. 
Paris,  1883. 
Die  Elektro-Technik  in  der  praktischen  Heilknnde.    B.  Lewnodowski. 

8to.  pp.  400.  Wien,  1883. 
Electricity  in  Theory  and  Practice ;  or  the  elements  of  electrical  engi- 
neering. B.  A.  Fiske.  8vo.  pp.  270.  New  York,  1883.  (Van  Nos- 
trand.) 
Des  progrte  r^cents  rSalis^  dans  la  constmction  des  llgnes  t^l^gro. 
phiqnea  et  t^t^pboniqnes.  H.  Vivarez.  Svo.  pp.  71.  I'aris,  1883. 
(Gfaaix.) 
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»-«rIa  traDsnilasioD  dn  travail  m^caoiqae  par  les  cooraiite 
wk  Sute  ii  la  Soci^t4  d'enconragemeDt  poor  TiBdastrie  nA- 
H.  *&««€&.    4t(>.    pp.  28.    Paris,  1883.    (Tremblar.) 
-MtMtrmB^trie  iodnstrielle.     B.  V.  Picoa.    Pane,  1882.     (Q. 

TItiKtmity.     B.  M.  Fergaaon.     "Sew  edition,  revised  and  extended  by 

■-UOM-Blfth.    London  and  Edinbnrgh,  1882.    (Chambers.) 
'  'J»uitK  Tllnmination.     Oourad  Cook,  James  Dredge,  M.  F.  CSeiUy, 

S  L*  THompsOD,  and  H.  Vivarez.     Edited  by  Jas.  Dredge.    Vol.  L 

jtMtkiB,  tSSS.    (Eugineering  Office.) 
I  ^Mtentnfe  elettrico  nell'  insegiiameDto  elementare  della  elettrosU- 

-juttk    A.  Serpieri.    Milan,  1882. 
::w(«c  Ligbting  Act,  1882.    London,  1833.    (W.  Clowes  &  Sons.)   . 
'»ht  Ltihre  ron  der  Electricit&t.     Otutar  Wiedemann.    Vol.  i,  pp.  xi, 

:W:  ToL  n,  pp.  vii,  1002.    Braunechweig,  188a-3.    (Vleweg.) 

KEOBOLOQT  OF  PHYSIOISrra,  1883. 

v.\uu.  WctTKB,  electrician,  Vienna.    Died  December  7, 1332. 

J.  B.  LiSTiHO,  professor  of  physiology,  Kdnigaberg.    Died  December, 

ItSJii. 
1.'.  V.  Wauxk,  president  Society  Telegraph  Engioeere.    Died  at  Tan- 

bndg«  Wells,  December  24, 1882,  aged  70  years. 
uoMScal  3ir  Edwabd  Babiab,  ez-president  Boyal  8ocioty.    Died  at 

l£khn««d,  £ng.,  Jane  26, 1883,  aged  94  years. 
\\  gnAX  3POTIT8WOODG,  president  EUiyal  Sodety.    Died  in  London, 

JttiM  :»,  1883,  aged  58  years. 
«..  K.  V4KLET,  telegraphic  eoginecr.    Died  at  Bezley  Heatb,  Kent, 

:S«pCeBiber  2, 1883,  aged  55  years. 
.' .  .\,  F.  Plateau,  professor  emerttas  in  the  University  of  Gbent.    Died 

:j«l>«Sfnber  15, 1833,  aged  31  years. 
>^  :La.tA3i.  A.  KoBTON,  professor  of  civil  engineering  in  Yale  College. 

Utod  S^tember  21, 1883,  aged  72  years. 
Hkilvkd  Wesdebuahn,  electrician.  Died  in  London,  September,  1883. 
'.A<L  IS  BSSOUET,  electrician,  member  of  the  Institute.    Died  in  Paris, 

Owi>b«37,1833. 
'.*   I'.  KucSS,  professor  Unirersity  Berlin.    Died  in  Berlin,  liTovemb^. 

'.NSf. 
^  C-  W.  SuocBNS,  electrical  engineer.    Died  in  London,  November  19, 
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By  H.  Gabbikstoit  Bolton, 

Pr^fOT  of  ClttmUlrg,  THaify  Collegt,  Sarifvri, 


OENEBAI.  Ud)  FVTSIOAL. 

Post^le  Variability  of  the  Jjut  of  Definite  ProportiMu. — One  of  the 
most  interesting  salyects  discoBied  dnring  the  yeax  (1883)  concerns  the 
randameDtal  conceptiotta  of  chemical  philosophy.  The  vhole  enper- 
strncture  of  modern  chemiatry  rests  npon  the  atomic  theory  and  on  the 
absolate  character  of  that  fanctiott  of  an  element  which  we  call  atomio 
vaght;  hence,  any  proposition  to  throw  discredit  on  these  conceptions 
may  well  be  regarded  as  revolotionary.  The  discussion  was  iutrodnced 
by  Prof  Adolphe  Wnrtz,  who  presented  to  the  Soeiiti  ehimiqiu  de  Paris 
a  Bammaiy  of  the  views  of  Bontlerow ;  these  were  emphatically  in- 
horsed  by  Schiitzenberger,  and  hare  since  elicited  a  commanication  from 
Prof.  Joeiah  P.  Cooke,  jr.,  of  Harvard  College. 

SchiitzeDberger  annonnced  in  1880  or  1881  that  in  analyzing  some  hy- 
drocarbons the  STun  of  the  carbon  and  hydrogen  was  101  for  100  parts 
of  material,  the  result  ander  other  oondittons  being  normaL  Bontlerow 
has  called  attention  to  this  anomaly  as  illnstrating  views  beiias  held 
for  three  years.  He  expresses  the  opinion  that  the  chemical  valne  oi 
a  constant  weight  (or-  ratber  mase)  of  a  Aubstance  may  vary,  and  that 
the  so«alled  atomic  weight  of  an  element  may  be  simply  the  carrier  of 
a  certain  amount  of  chemical  energy  which  is  variable  within  narrow 
limits.  He  farther  asks  the  qaestioo  whether  Proofs  hypothesis  may 
not  be  a  tme  law  which,  like  that  of  Uariotte,  admita  of  a  limited  varia- 
tioiL  Nnmeroos  foots  areoited,ohiedy  the  results  of  quantitative  anal- 
yses, which  seem  to  oonflno  these  views.  If  soch  views  prevail,  chemi- 
cal combination  can  no  longer  be  regarded  as  the  joxtapoeition  of  the 
definite  invariable  masses  we  call  atoms,  bat  must  be  considered  as  the 
redpTDcal  satoration  or  interpeoetration  of  masses  which  may  vary  with 
the  relative  strength  of  their  chemical  energy  acting  at  the  time. 
Scbiitzenberger,  who  took  part  in  the  discossion,  enumerated  many 
GiCts  which  led  him  to  the  oonclaaion  that  the  law  of  definite  proportions 
is  not  so  absojote  as  generall;  sapposed.  We  have  space  but  for  a 
single  example :  When  water  is  synthesiEed  by  redaction  of  a  known 
weight  of  CaO,  by  weighing  the  reduced  copper  and  the  water  formed, 
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^  Ticw  of  O  to  H  18  not  constant,  bat  varieB  with  the 

c  ^K  if  Mtnration  of  the  oxide,  the  dnratioD  of  contact 

k  the  oxide  and  with  the  temperature,  from  7.95 

e  is  obtained  with  a  aatnrated  and  divided  oxide 

ib_  :»  "siw    "ftf  fcnner,  with  oxide  in  Inmi>8  filling  t%  tnbe  for  a 

■~-  •  ?■  wiCMfms.    With  a  larger  empty  space  the  ratiohas  fal- 

::« 
^'^i^  ^tmt.  7  Ctooke,  Jr ,  calla  attention  to  the  fact  that  be  expre«sed 
rt^  Ml  it  fiUly  worked  them  oat  more  than  twenty-five  years 
^  MMv  ftvoi  his  imi>er  on  "  Two  new  crystalline  coniponnds 
■>  iBk.  wtummj,  and  on  the  cause  of  the  variation  of  conipositioii 
HMM  X  -aeir  crystals,"  pablished  iu  the  Memwrs  of  the  American 
mtmg  •*■  Arts  and  Sciences  in  1855  (new  series,  vol.  v.,  p.  33T). 
-aki-MMK  a*  a  paper  pablished  in  the  American  Journal  of  Science 
bw  MMh.  xx,  1855j  entitled  "On  an  apparent  pertorbatton  of  tbe 
• .  ■'■AMiibi  proportions  observed  in  tbe  componuds  of  zinc  and  aiiti' 
If. '  ^  tfcwe  papers  tbe  opinions  now  under  discussion  were 
U  not  simply  as  speculations,  but  as  a  legitimate  theiir; 
Q  the  filets  observed  in  his  investigations.  Professor 
Mws  ttat  as  long  since  as  1855  be  questioned  the  abBolnte 
rut"  tke  law  of  definite  proportions ;  he  then  suggested  that  tbe 
t  %  t(M  to  the  very  weak  affinity  between  elements  manifesting 
mposition}  and  be  wrote  at  that  time,  "  To  what  extent 
L  of  the  law  of  definite  proportions  prevails  among 
.LI  If"  WT — T"*"  future  investigation  must  determine.  There  are, 
v^iwr.  •  awnber  of  facts  which  tend  to  prove  that  it  is  very  general 
iiiwiiiM  rfcimirni  affinity  is  weak.**  Professor  Cooke  fully  sabstanti- 
«H».t*AMi  to  priority,  and  tben  proceeds  to  consider  whether  the 
■«<<«pw»4f  c^mistry  since  1855  has  tended  to  confirm  or  to  invalidate 
4Mt*  '^i^a-  He  says,  iu  conclnaion,  that  he  "  feels  that  the  weight  of 
•t4iMM  s»  at  present  in  favor  of  the  atomic  theory,  and  of  that  abso- 
<M«-.jtteilnes8ofcombiuing  proportions  which  thistheoi?  involves -," 
-«^  ^  A*  same  time  he  "ia  very  glad  that  the  whole  qaestion"  is 
^a*  'fW  todiscussion.  "But,  lUtboagh  it  must  be  admitted  that  the 
_iii  T-  <l**iy  is  the  only  basis  on  which  a  consistent  philosophy  of 
.ahMiiKv  oaa  at  present  be  boilt,"  Professor  Cooke  confesses  that 
•^  »MJbar  drawn  to  that  view  of  nature  which  refers  all  differencee 
-vc««««  9irt»tances  to  dynamical  causes,  and  which  regards  the  atomic 
:*M^  *$  *i^^  *  temporal;  expedient  for  representing  the  facta  of 
V  l»  tbe  miod."    (Am.  J.  8ci.  (3),  xxn,  63  and  310.) 

Atonic  Wei^kt  Determinationa. 

-Owing  to  the  discrepancies  in  tbe  existing  figures  for 
_  _  t  weight  of  didyminm,  B.  Braaner  has  re-examined  tbe  sab* 
^.^  t.t»Te  had  previously  assigned  the  figures  147.2,  und  Btanner 
litoMMtf  had  KMind  146.58.    The  latter  undertook  experimeota  to  decidQ 
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vhich  of  the  atunbera  represents,  or  more  uearly  approaches,  the  true 
atomic  weight,  and  to  ascertaiu  whether  pore  didyD)laiii  is  a  hotnoge- 
neons  bodj,  or  whether  it  can  be  split  ap  ioto  heterogeneous  constit- 
aents,  as  has  been  proved  to  be  the  case  with  several  metals  of  the 
rare  earths.  Branner  fonsd  by  his  new  ezperimeots  Di'=  115.13.  This 
number  differs  much  from  that  previously  obtaiued  by  Brauner,  who 
believes  the  discrepanoy  due  to  the  elimination  of  an  element  of  a 
higher  atomio  weight  and  of  a  less  basic  nature  than  didymlnm.  This 
proved  to  be  samarinm,  q.  v.    {J.  Ohem.  Soe.f  1883,  278.) 

P.  T.  Gleve  has  also  examined  this  question,  and  having  eliminated 
foreign  bodies  by  fractional  precipitation  he  obtained  the  value  Di  = 
142.33,  when  O  =  16.  He  had  previoaaly  obtained  (in  1874)  Di  =  147.2, 
but  he  attributes  the  discrepancy  to  the  presence  of  the  then  unknown 
element  samarium.     [Bull.  too.  ehetn^  mix,  289.) 

Sanarium — Braaoer,  in  the  coarse  of  his  researches  into  the  atomic 
weight  of  didymiom,  investigated  the  atomic  weight  of  samariom,  and 
assigns  to  it  the  value  150.7.     (J.  Ohait.  Boc.,  1883,  278.) 

P.  T.  Cleve  has  also  determined  the  atomic  weight  of  samariom  by 
conrertisg  the  pore  oxide  SnisOj  into  the  sulphate,  and  obtained  from 
six  closely  agreeiug  experiments  the  value  150.021,  or,  in  round  numbers, 
150,  Cleve  thinks  samarium  entitled  to  fill  the  eighth  line,  eighth 
group  of  MendelejefTs  Periodic  System.     (J.  Ohem.  Soc^  1883,  362.) 

ZatUKanum. — In  1874  P.  T.  Cleve  fonnd  the  atomic  weight  of  La=U9., 
figures  which  agreed  well  with  determinations  by  Marignac  and  Bcaa- 
ner.  More  recent  investigations  by  Branner  led  to  the  value  138.28,  and 
Im  researches  seemed  to  denote  the  existence  of  a  foreign  oxide  accom- 
panying the  lanthanum.  Cleve  himself  was  at  one  time  inclined  to  ad- 
mit the  existence  of  an<di  a  substance  by  the  observation  of  a  blue  ray 
{i  =  4333.5)  in  the  spectrom  of  the  fractions  intermediate  between  lan- 
tbaDom  and  didymitun;  bat  this  ray  proved  to  belong  to  lautbannm. 
To  decide  the  goestion  of  the  existence  of  this  hyxrathetical  body  between 
La  and  Dd,  Cleve  submitted  mixtures  to  several  series  of  partial  precipi- 
tations by  dilate  ammonia.  Hia  lesolts  give  for  La  138.019  (O  =  15.9633). 
They  also  show  that  La  is  not  split  up,  hut  is  a  homogeneous  body. 
{BiUL  son.  ekem.f  wvtt,  ]itl.) 

Tttrium  has  again  been  examined  by  P.  T.  Cleve,  who  effected  a  more 
complete  separation  from  terlfinm  by  precipitating  the  avid  solution  of 
the  Qftrate  by  means  of  oxalio  add.  In  the  succeesive  fractions  thus 
obtained  Cleve  determined  the  atomic  weight,  which  he  places  at  89.02 
for  Y^',  when  0=16.  Determinations  by  Uie  same  author  in  1872  g^ve 
him  89.485.    (Oomptea  rendus,  December  11, 1882.) 

T^u^ri^lm  has  been  re-examined  by  L.-  F.  Nilson,  who  determined  its 
spedfic  heat,  and  thenoe  estimates  the  atomio  weight  at  232.4  forTb". 
{Ctmptea  rendiu,  icvi,  p.  346.)  "nno  \c 
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IXthium. — D.  Tommasi,  od  purely  tbeoretical  grontids,  tbinks  tb«  ato- 
mic! weight  of  Lithiam  ia  its  core  pounds  is  doable  that  which  it  ponsesees 
in  a  free  state.  He  proposes  for  lithium  chloride  the  fonnola  LiCIt, 
brioging  tbe  metal  into  the  family  gronp  Ba,  Sr,  and  Ca,  with  which, 
in  its  compounds,  it  certainly  bears  many  analogies.  {Cosmos,  la  noii- 
rfcs,  No.  2, 18(i3.) 

Olueinum. — By  determining  anew  the  specific  beat  of  metallic  glaci- 
num,  Dr.  T.  S.  Hampidge  obtained  the  fignres  0.4455,  and  this  gives 
an  atomic  weight=13.C3  instead  of  O.I,  as  naaally  assigned.  (Ckm. 
JV«tf«,  XLTII,  181.) 

Hampidge's  reanlts  hare  been  qnestiooedby  Dr.  J.  Emerson  Eeynolds, 
who  shows  that  tbe  material  osed  by  Bampidge  was  less  pnre  than  thai 
used  by  Messrs.  !Nilson  and  Pettersoo.  He  tbinks  that  tbe  weight  of  evi- 
dence is  in  favor  of  the  ralne  9.2  for  the  atomic  weight,  the  metal  being 
A  dyad.  To  this  criticism,  however,  Dr.  Hampidge  replies  in  a  third 
article,  maintaintngthe  parity  of  the  material  ased  and  r^ecting  Bey> 
nolds'  views  as  to  the  valence  of  the  element.   {Ckem.  News,  zlth,  p-  297.) 

JVfanium.— -The  atomic  weight  of  titaniom  has  been  careftilly  revised 
by  Prof.  T.  E.  Thorpe;  who  obtained  aa  a  mean  of  nineteen  detennina- 
Uona  Ti=4&00.    [Chem.  Kact,  xltih,  251.) 

Manganese. — Professors  James  Dewar  and  Alexander  Scott,  of  Cam- 
bridge, England,  have  redetermined  the  atomic  weight  of  manganese, 
and  obtain  as  a  mean  of  eight  experiments  the  value  55.038  when  0  = 
16  and  Ag  =  107.93.  Tbe  methods  employed  were  the  redaction  of  sil- 
ver permanganate  by  hydrogen  {which,  however,  was  nnsatisf^ctory), 
and  the  reduction  of  the  same  salt  by  sulpbnrons  acid,  sodinm  formate, 
or  potassium  nitrite,  and  eobsequent  titration  of  tbe  silver  with  dilute 
potassiam  bromide.    {Chem.  Nrwt,  XLVii,  OS.) 

Marignac  has  also  redetermined  this  constant,  obtaining  Mo  =  55.07. 
{Arekivee  des  »ei.  phya.  7«rf.  (3),  x,  5.) 

Antimony. — Bongartz  has  recently  estimated  anew  tbe  atomic  weight 
of  antimony  by  the  method  proposed  by  Classen.  The  average  of  twelve 
experiments  was  120.193,  which  very  closely  approximates  the  lesolts  of 
Schneider  and  of  Cootce.     {Ber.  d.  chem.  Oes.,  xvi,  1942.) 

Additional  Redeterminations  of  Atomic  Weights. 

yickel :  Ni=&s.75  by  Baabigny.    (Comptes  rendus,  xcvn,  951.) 
Copper:  Ca=63.46,  by  Banbigny.    {Comptes  rendus,  xcvir,  906.) 
Tellurium:  Te=125.0  by  Brauner.     {Ber.  d.  chem.  6es.,  xn,  3055.) 
Bismuth :  Bi=208.16  by  Marignac.     {Archives  des  set.  phys.  nat  (3),  I, 

5.)     Also  by  Lowe,  who  obtained  Bt=i;07.33.     {Zeilsckr.  anal.  Chem., 

XXU,  489.) 
Zinc :  Zn=65.29  by  Marignac.     {Archives  dea  sci.  pkys.  nat.  (3),  X,  5.) 
Magoesium:  Mg=24,37  by  Marignac.      {Archives  dei  fici.  phss.  naL 

(3),  1, 5.)  ,        C.OO'^lC 
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Atomie  Weights  of  the  Elements. 

Lochar  Meyer  and  E.  Seubert  have  publisLed  a  recalcalation  of  tbe 
atomic  weights  of  tbe  elements  from  tbe  original  uumbers.  The  valnes 
obtaiued  differ  but  little  ftom  those  preriooaly  pabiished  by  F.  W.  Clarke 
{Cautanta  o/  Nature,  Part  Y),  though  they  are  not  all  ideDtical.  The 
following  table  may  be  asefally  reprinted  here,  since  it  contains  most 
reliable  fignres.  All  ralnefl  whose  possible  error  lies  between  0.01  and 
0^  H  are  denoted  by  (a). 


Name. 

3ymbol. 

Atomic 
weight. 

Nuns. 

Symbol 

Atomie 
weight. 

Al 
Sb 
A» 
Bft 
B« 
Bi 
B 
Br 
Cd 
Ob 
C» 

8. 

CI 
Cr 
Co 
Ca 

gf 

E 

F 

Gtt 

Aa 

H 

In 

1 

Ir 

Fe 

La 

Pb 

Li 

& 

3S 

Us 

Ni 

(a)  27.  M 

119.6 

(a)  71.9 

<<i}136.8(t 
(a)    9.08 
207.6 
(a)  10.9 
(•)  79.  J6 
a)in.7 

(aim.  7 

(a)  39.91 
(a)  11.97 

141.2 

(o)  35.37 

1-2.  Ij 

58.  fi 

(o)  03.18 

1 

l«i.O 

106 

(a)  19.06 

69.9 

196.2 

(a)    1.00 

(d)113.< 

(aJl^M 

(a)  192. 5 

a)  55. 8S 

138.5 

(0)206.39 

(o)      7.01 

23.94 

M.8 

(a)  199. 8 

W  95.9 

(a)  5S.6 

NiobioiD  or  Colnm- 

Kb 
N 

Sf 

0 
Pd 
P 
Pt 
K 
Rh 
Kb 
Rd 
6s 
8e 
Se 
Si 

^f 

Sr 
8 
Ta 

Tl 
Th 
Til 

Sn 
Ti 
U 

V 

w 
Yb 

Y 

Zn 
Zr 

(a)  14.01 

KiBm ::::: 

Co)  15.96 

(a)  30.96 
«.)194.3 
(a)  39.03 

(0)107.66 
(a)  23.995 

TanUlum 

hS^ 

Thallium 

(fl)  51.1 
{a)lB3.fl 

Wolfram  (TuDgrtan). 

s^^ 

64.  es 

'  See  determiDation  in  preceding  pagea. 


tPerb«p8T8  =  126.3. 


Eifperiments  at  retaarkably  low  Temperatures  ;  Solidification  of  Alco- 
I'ol  and  ofJfilrogen. — The  long-recognized  distinction  between  condensi- 
ble  vapors  and  permanent  gases  was  forevtrr  abolished  in  December, 
l»77,by  tbe  memorable  experiments  of  Messrs.  CaiUetetaud  Baoid  l^ic- 
tet.  These  gentlemen,  working  independently  and  with  different  ap- 
pliances, succeeded,  it  will  be  remembered,  iu  liquefying  oxygen,  nitro- 
gen,  and  even  hydrogen,  in  glass  tubes.    Since  that  date  S.  Wroblewaki 
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and  K.  Olszewski  have  taken  up  the  atady  of  the  liqaefactioa  of  gases 
with  great  success.  Id  1882  Cailletet  Lad  recommended  liquefied  ethy- 
lene as  a  means  of  producing  iotenae  cold ;  this  liquid  at  the  normal 
pressure  boils  at  — 105°  0.  Having  compressed  oxygen  in  a  tube,  and 
cooled  it  by  means  of  liquid  ethylene  to  — 105°,  Cailletet  observed,  when 
some  of  the  gas  was  allowed  to  escape,  "  a  tamultuons  ebullition  which 
lasted  for  an  appreciable  time  and  resembled  the  projection  of  a  liqaid 
into  the  cooled  portion  of  the  tube,"  but  the  liquid  and  gas  could  not  be 
separated.  Bj  means  of  a  new  apparatus,  the  Austrian  chi^mists  sub- 
jected comparatively  large  amoniits  of  gad  to  a  pressure  of  several  hnn- 
dred  atmospheres,  and  thereby  obtained  some  remarkably  low  tempera- 
tures; carbon  disulphide  and  alcohol  were  solidified,  and  oxygen  was 
easily  and  completely  liquefied.  By  allowing  the  liquefied  ethylene  to 
boil  in  a  vacuum  a  temperature  of — I3Q<^  was  obtained,  as  determined 
by  the  hydrogen  thermometer.  Oxygen  begins  to  liquefy  at  a  pressure 
of  26.5  atmospheres  aud  a  temperature  of — 131.6°,  and  forms  a  colorless 
transparent  liquid,  ver>'  mobile,  and  yielding  a  sharp  meniscus.  Carbon 
disolpfaide  freezes  at  about  — I1C° ;  alcohol  becomes  viscous  like  oil  at 
aboot  — 129°,  and  solidifies  to  a  white  mass  at  — 130.6°. 

These  results  were  communicated  to  the  French  Academy  of  Sciences 
early  in  the  yearlSSt,  and  on  the  last  day  of  the  same  year  Wroblewski 
announced  the  following  additioual  reanlts. 

Having  succeeded  in  obtaining  liquefied  oxygen  in  large  quantity  he 
employed  it  as  a  refrigerating  agent.  When  liquid  oxygen  is  suddenly 
allowed  to  evaporate  by  release  of  the  pressure  it  does  not  solidify  like 
carbon  dioxide,  but  it  leaves  a  crystalline  residue  on  the  bottom  of  the 
apparatus.  Whether  this  is  crj'stallized  oxygen  or  not,  Wroblewski 
was  unable  to  determine.  In  attempting  to  measure  the  temperature  of 
oxygen  in  a  state  of  ebullition  he  made  use  of  a  thermo-electric  method 
which  admits  of  the  registration  of  all  the  sudden  changes  of  tempera- 
ture of  the  medium  and  is  also  very  sensitive.  Wroblewski  gives  the 
temperature  of  —186*^  C.  "  as  the  first  approximation  to  the  temperature 
produced  by  the  sudden  release  from  pressure  of  liquefied  ozygeu."  By 
submitting  nitrogen  to  this  low  temperature,  the  compressed  gas  allowed 
to  expand  a  little  solidifies  and  '■  falls  like  snow  in  crystals  of  remarka- 
ble size." 

Experiments  of  this  character  demand  great  resources  and  are  not 
devoid  of  danger.  Wroblewski  states  that  since  the  apparatus  is  partly 
constructed  of  glass  great  inconvenience  is  caused  by  the  constant  dan- 
ger of  serious  explosions,  and  having  experienced  several  accidents  he 
MmI  his  assistants  always  work  with  masks  before  their  faces.  {Con^Ui 
■rmdiuc,  XCTI,  114U  et  ttq.  Also,  abstracts  in  Am.  Cltcm.  Jmaiu,  Y, 
\lft.  aud  Ckem.  News,  XLix,  13.) 

totiMmt  Matter  Speetroteopy,  a  new  Method  of  Spectrum  AnalytU.— 
Vk-.  :iM»  l^Tookes  gave  the  Bakerian  Lecture  before  the  Royal  Society 


CHEHI8TRT.  635 

on  May  31,  1883,  nnder  the  above  title,  and  presented  a  novel  and  re- 
markable extension  of  investigations  into  the  phenomena  of  radiant 
matter  with  which  his  name  is  identified. 

Muoy  snhstances  vben  stmck  bj  the  molecular  discharge  from  the 
uegiitive  pole  in  a  highly  exhansted  tnbe  emit  phosphorescent  light, 
gome  faintly  and  others  with  great  intensity.  Ou  ezamioing  the  emitted 
light  io  the  apectroscope  most  bodies  gave  a  faint  continuons  spectmm, 
and  more  rarely  the  spectrum  of  the  phosphorescent  light  is  discon- 
tinnons.  Especial  attention  has  been  directed  to  the  latter  phenomenon. 
After  a  long  and  laborioas  search  foran  unknown  substance  which  gave 
nnder  the  above  conditions  a  bright  citron-colored  band  or  line,  Crookes 
found  it  belonged  to  yttrium.  lu  the  course  of  his  investigations  he 
worked  up  10  pounds  of  North  Carolina  zircons,  2  pounds  of  oraugite 
and  thorite  and  about  16  pounds  of  i^orth  Carolina  samarskite,  review- 
ing the  characteristics  of  all  the  rare  earths  known  to  exist  in  these  min- 
erals and  those  awaiting  confirmation.  Crookes  finally  narrowed  the 
elngive  substance  down  to  yttrium,  the  spectrum  of  -which  in  a  radiant 
matter  tube  is  very  beaalifnl,  consistiiig  of  an  intensely  brilliant  citron 
band  and  two  bright  green  bauds  together  with  Moter  lines  not  cbarac- 
teriBtJc.  The  best  results  are  obtained  with  the  sulphate ;  pure  yttria 
|H«cipitated  by  ammonia  does  not  phosphoresce  in  the  slightest  degree. 

The  extraordinary  delicacy  of  this  new  test  for  yttrium  is  such  that 
the  element  was  detected  when  present  in  one-millionth  part.  Crookes 
foond  in  pink  coral  1  part  of  yttrium  in  200  parts;  strontianite  contains 
1  in  600 ;  calcite  1  in  10,000 ;  ox  bone  1  in  10,000 ;  an  earthy  meteorite 
linlOO.OOO;  and  t»baoco  ash  1  part  in  1,000,000.  The  vide  distribution 
of  yttrium  is  notable.    {Chem.  Newi,  XLVit,  261.) 

Ration  hetween  the  CompotitUm  and  Abtorption  Spectra  of  Organic 
Bodiet. — Gerhard  Krilss  and  S.  (Economides  have  examined  the  ab- 
sorption spectraof  indigo  and  its  methyl,  ethyl,  uitro-and  amido-de- 
rivatives,  with  a  view  to  determining  the  relation  between  chemical 
composition  and  absorption  spectra.  They  conclude  that  the  introduc- 
tion of  methyl,  oxymethyl,  ethyl,  and  bromine  in  the  place  of  au  atom 
of  hydrogen  moves  the  alMorption  bands  to  the  less  refrangible  end  of 
the  spectram,  and  the  introduction  of  the  nitro  and  amido  groups  has 
an  opposite  effect.  The  apparatus  employed  was  the  universal  spec- 
troscope, by  A.  Krilss  of  Hanover,  having  flue  adjustments.  (Ber.  d, 
ehem.  Get.,  XTI,  2051.) 

inOBGAKIO. 

Bcron. — ^The  sobstances  obtained  by  the  aetion  of  aluminium  on  boric 
add  at  a  very  high  temperature  have  been  variously  described  by 
chemists;  Deville  and  WSbler  obtained  yellowish  or  reddish  regular 
octahedra,  containing  variable  proportions  of  carboD  and  of  alumin- 
ium, together  with  Instrons  black  scales  or  plates  containing  2.4  per 
cent,  carbon.    On  the  other  hand,  Hampe  assigned  to  the  black  crystal- 
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line  plates  the  formula  Al  6«  and  to  tbe  yellow  octahedra  the  fonDula 
G|A1|Bm.  These  disorepanoies  hare  led  to  an  ezammation  of  the  SQb- 
jeot  by  A.  Jolyf  who  states  that  at  the  elevated  temperatore  used  b; 
Deville  and  Wfihler  only  very  small  qoantities  of  the  large  black  plates 
were  obtained,  bat  at  a  lower  temperatnre,  with  email  quantities  of 
material,  smaller  black  oryatals  anited  to  the  yellow  ones  are  formed. 
It  is  this  aabatanoe  that  Derille  and  Wdhler  probably  analyzed,  while 
Hampe  reduced  boric  aeid  in  cl^  umcibles  at  a  macb  lower  temper- 
atore and  obtained  targe  black  crystals  containing  bat  little  carbon. 
Joly  also  finds  that  the  yeUow  crystals  AIB«  dissolve  readily  in  boiling 
nitrio  aoid  without  a  resldne,  bnt  the  brown  or  black  ctyBtals  obtained 
at  a  high  temperatnre  leave  a  earbonaceons  reaidne  when  treated  with 
the  same  oxidizing  agent.  The  prodocts  of  the  redaction  of  boric  acid 
by  alumininm  therefore  embrace : 

(1)  AIB,  yellow  hexagonal  plates. 

(2)  AlBa,  large  black  ciystalline  Males. 

(3)  Yellow  cnbioal  crystals  containing  At  and  C. 

(4)  Several  compoands  of  carbon  and  boron  not  fbrther  character 
ized.    (Oomptei  rautut,  xorn,  456.) 

By&rated  Carbon  Ditulpkide. — All  who  have  worked  with  cartwn  ' 
disolphide  are  fflTnillfip  with  the  pecaliar  canliflower-like  growth  of  a 
snow-white  substance  which  forms  when  tbe  volatile  liquid  is  filtered 
or  otherwise  exposed  to  rapid  evaporation.  Berthelot,  Warthii^  Ballo, 
and  others,  have  stodEed  this  sutwtance,  and  the  latter  has  recorded 
some  experiments  to  prove  that  the  white  excrescence  is  a  hydrate  and 
not  solid  carlwn  disnlphide.  Frof.  F.  P.  Yenable,  of  the  Uuiversitj  of 
Korth  Caroliua,  bas  studied  aneV  this  body  and  obtained  evidence 
that  the  amount  of  moisture  in  tbe  air  bas  a  decided  effect  npon  tbe 
ease  and  rapidity  of  its  production.  No  fixed  law,  however,  conld  be 
deduced.  Tbe  fallowing  experiment  is  conclusive  and  confirms  Hallo's 
results:  An  open-necked  bell-jar,  ground,  greased,  and  tightly  fitting 
to  a  groand-glass  plate  was  provided  with  a  large  mbber  stopper 
pieioed  with  two  boles.  Through  one  of  these  openings  a  caldnm 
chloride  tnbe  250  mm.  long  was  inserted,  and  through  the  otbera  glass 
tnlw  with  a  glass  rod  working  tightly  in  it  and  rendered  air  tight  by 
rubber  tubing.  Inside  tbe  betl-jar  was  placed  a  wateb  glass  contain- 
ing purified  carbon  disnlphide  supported  above  a  vessel  of  fresh  con- 
centrated Bulphnric  acid.  A  small  strip  of  previously  dried  filter  pap^r 
was  attached  to  the  end  of  the  glass  rod  within  the  bell-Jar,  and  when 
this  was  towered  it  dipped  into  tbe  volatile  liquid;  the  liquid  rose  rap- 
idly in  tbe  pores  of  tbe  paper,  bnt  even  after  some  minutes  no  sign  of 
a  solid  incrustation  was  visible.  TyheD,  however,  the  solpbnric  add 
was  replaced  by  water  tbe  solid  t>egan  to  form  immediately  after  ibe 
lowering  of  the  paper.  By  drawing  air  through  the  jar  until  it  waa 
filled  with  aqueous  vapor  the  solid  hydrate  soddenly  and  complclely 
melted  away.    Danng  the  evaporation  of  ^be  carbon  disnlpbide  in  an 
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iHien  ithallow  disb  tbe  liquid  reached  a  temperatnre  of  — 6<^  C.  By  for- 
ciDg  air  over  it  tbe  thermometer  fell  to  — 19.5°  0.  {Am.  Ckem.  Joum., 
T,  15.) 

Blue  Chloride  of  Sodium. — This  mineralogical  curiosity  occurs  id  small 
qnantity  in  the  salt  mines  of  Stassfurt  and  tbe  canse  of  the  blue  colora- 
tion has  beeo  studied  by  B.  Wittjen  and  H.  Precht.  As  already  no- 
ticed by  F.  Bischof,  the  blue  salt  imparts  uo  color  to  its  aqneoua  soln- 
tioo;  and  tbe  authors  of  this  paper  find  that  no  coloring  matter  can  be 
extracted  by  ether  or  by  carbon  disolphide.  S.  W.  Johnson  has  sug- 
gested that  the  blue  color  is  doe  to  aodinm  snbchloride,  but  these  au- 
thors find  that  the  color  is  not  at  all  affected  by  beating  tbe  salt  at  lOO^ 
C.  in  chlorine  gas.  Tbey  therefore  conclude  that  the  bine  color  is  an 
optical  phenomenon.  Pulverization  and  heating  to  280°  G.  destroys 
tbe  color,  probably  owing  to  the  liberation  of  confined  gases.  (Ber.  d. 
ekm.  Gea.,  xn,  1454.) 

The  Flwnine  con^otmda  of  Uranium  were  made  the  snl^ect  of  inves- 
tigation in  1866  by  H.  Oarrington  Bolton.  Ditte  (Comptea  Tendut,  91) 
afterwards  prepared  the  same  bodies  and  gave  an^ytical  data  differ- 
ing widely  fttjm  those  of  Bolton.  Arthur  Smithells  has  now  gone  over 
the  same  ground  and  coofirms  the  results  previously  obtained  by  Bol- 
ton, and  shows  that  the  compounds  claimeil  by  Ditte  have  no  existence. 
(J.  Cliem.  8oe.,  March,  1883.) 

Xitrogen  Setenide  has  been  prepared  by  M.  Yemeuil,  hy  acting  on  a 
mixture  of  selenium  percbloride  and  carbon  dichloride  with  dry  am- 
monia gas.  It«  composition  is  Set's,  and  it  forma  a  light  orange  amor- 
phous powder,  insoluble  in  water,  ether,  and  alcohol,  slightly  soluble  in 
benzene  and  carbon  disulphido.  Wben  dry  it  detonates  if  struck  with 
a  bard  body,  and  explodes  if  heated  to  ^0<^  G.  (Bull  soc.  chim., 
xxzvm,  548.) 

Occurrmee  of  TAoIIJum  in  Sglvite  and  CamaUite.—Jaliaa  Schramm 
gives  the  following  analysis  of  sylvite  ftvm  Kalusz: 

Potassium  chloride 99.260 

Sodiam  chloride 0. 594 

Calcimn  chloride 0. 012 

Caldnm  sulphate 0. 143 

Thallium  chloride traces. 


Tbe  aotbor  fbond  thalliam  in  camallite  and  in  kainitej  in  the  former 
it  ifi  assodated  with  rubidinm,  but  tbe  latter  contains  neither  rubidium 
nor  cfBsinm.  He  thinks  this  association  gives  additional  grounds  for 
classifying  thalliam  with  tbe  alkali-metals:  sodium,  lithinm  andctesiom 
occur  together  on  one  hand,  and  potassium,  rabidium,  and  tballinm  on 
the  other.    (Liebig's  A»nal«n,  Cozee,  374.)  .i^H^qIc 
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Betearches  on  the  Compounds  of  Gold. — P.  Schottliiader  haa  pablisb^ 
an  extended  rescRrch  on  golA  and  its  salts,  in  wbich  he  describes  mt- 
eral  new  bodies  and  examines  with  care  reactione  already  known.  An- 
ro-potassinm  bromide  forms  a  very  stable  salt,  neither  deliquescent  i>or 
efflorescent  and  obtnined  in  large  crystals.  The  action  of  manganons 
acetate  on  neatral  gold  chloride  yields  a  mixtare  of  metallic  gold  and 
bydrated  oxide  of  manganese  of  varied  composition.  Hydrated  gold 
monoxide  Au'^O,  (OH),  forms  a  light  crystalline  powder  of  a  pure  black 
color.  Hydrochloric  acid  decomposes  it  with  formation  of  the  metal, 
trioxide  and  water.  Nitrate  of  goldtrioxiuitrate,  aarylnitrate,  acid 
aojylsnlpbate  and  its  potassium  corngKiond  and  gold  monoxysulphate 
Aa"SO(  are  further  described  in  this  paper.  Scbottl&nder  regards  gold 
as  divalent.    (Liebig's  Anno/en,  ccxnti,  312.) 

ManufactHre  of  Alvmiittum. — Secular  papers  and  scientiAc  jonmals 
contain  notices  of  improved  methode  in  the  industrial  preparation  of 
ainmininm,  some  of  which  were  patented  in  the  year  1882,  and  great 
claims  are  advanced  as  respects  the  economy  of  the  processes.  Alumin- 
ium, it  will  be  remembered,  was  firnt  obtained  in  its  metalllo  state  by 
Friedrich  Wohler  in  1826,  who  decompoced  the  chloride  by  sodium,  aod 
althongh  (with  one  exception)  alamiaiam  is  tbe  most  abundant  metal 
known,  thirty  years  elapsed  before  its  indostrial  preparation  was  sua- 
cefisfblly  accomplished.  This  was  done  by  Henri  Sainte  Olaire  Deville, 
who  improved  greatly  the  preparation  of  sodium,  the  most  ex^nsive 
ingredient  used.  Still  the  metal  has  sold  at  the  relatively  high  price 
of  t20  per  pound,  and  ite  physical  properties  are  onch  that  its  produc- 
tion at  cheaper  rates  is  most  desirable.  James  Webster,  an  English 
chemist  and  metallnrgist,  has  devised  tbe  fbllowing  method  for  the 
preparation  of  alnmina  for  the  purpose  of  manufacturing  thie  metal: 
Three  parts  of  alum  are  mixed  with  one  part  of  coal  pitch,  and  the 
mixture  heated  to  200°  to  26(K>  for  abont  three  hours.  The  mass  is 
cooled,  broken  into  pieces,  and  hydrochloric  acid  of  20  to  2fi  per  oent  ii 
poured  over  them,  giving  rise  to  the  evolution  of  snlpbnretted  bydrogen. 
"When  this  gas  ceases  to  come  off  about  5  per  cent,  of  charcoal  powder 
OT  lamp-blaok  is  added  and  enough  water  to  make  a  thick  mass.  This 
mass  ie  thorongbly  broken  up  and  mixed  in  a  mill,  and  then  worked 
into  bails  weighing  abont  one-half  kilogram  each.  These  balls  are  per- 
forated to  t^ilitate  drying,  and  dried  first  in  a  chamber  heated  to  40° 
and  then  in  a  furnace  at  9d°  to  150°.  The  balls  are  then  placed  in  re- 
torts and  heated  to  low  redness  for  abont  three  hours,  while  a  mixtare 
of  two  parts  of  water  vapor  and  one  ofair  is  passed  through,  so  that  sdI- 
phnE  and  charcoal  are  converted  into  sulpbnr  dioxide  and  carbon  diox- 
ide and  thos  escape.  The  dry  residue,  oonsisting  of  alnmininm,  oxide 
and  potassinm  sulphate,  is  removed  from  the  retorts,  cooled,  gronnd  to 
powder  in  a,  mill,  and  treated  with  abont  seven  times  its  weight  of  water, 
and  after  boiling  by  means  of  steam,  the  solution  containing  potaesiam 
sulphate  is  run  off  &nd  evaporated  Ut  dryness.    The  residue,  consisting 
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of  Etlnminiam  oxide,  is  wDsbed  and  dried.  At  tbe  Aluminium  Croum 
mPmI  TTorfts,  iu  Hollywood,  aoder  the  direction  of  Mr.  'Webster,  anotber 
melbod  is  said  to  be  employed.  The  mineral  beaaxite,  an  aluminium* 
ferric  hydrate,  is  ignited  with  sodiam  carbonate,  and  the  Bodinm  alnmin- 
ateformedia  decomposed  with  carbonic  anhydride, yielding  pure  alu- 
mina ;  this  is  then  heated  with  charcoal  in  a  current  of  chlorine,  Ibrming 
»  doable  chloride  of  sodiam  and  aluminium,  which  ia  finally  decomposed 
by  sodium,  furnishing  alnminium.  It  is  said  that  a  ton  of  the  metal 
costB  by  this  process  only  $500,  whereas  it  formerly  cost  #5,000,  At 
Webster's  works,  it  is  said  that  the  output  of  metal  amounts  to  20  (I) 
tons  per  week,  a  manifest  exaggeration. 

J.  Morris,  of  UddingtoD,  near  Glasgow,  has  obtained  a  patent  for  man- 
ufacturing alnmininm  by  treating  sn  intimate  mixture  of  alumina  and 
charcoal  with  carbonic  anhydride  at  a  low  red  heat,  a  reaction  which  is 
regarded  as  doubtful  by  many  chemists.  Morris  claims  that  the  car- 
bimicanhydrideis  reduced  to  carbon  monoxide  by  thecharcoal.and  that 
in  trim  reduces  the  alumina.  The  metal  is  obtained  by  this  process  as  a 
porous,  spongy  mass  which  (s  melted  and  poured  into  molds. 

At  Saliodres,  France,  about  2,400  kilogrammes  of  aluminium  are  mao- 
B&ctnred  annually.  Tbe  process  is  the  old  one  of  decomposing  the 
double  chloride  of  alnmioium  and  sodium  by  metallic  sodium,  some  cry- 
olite being  added  as  a  dux.  ' 

Tbe  chief  value  of  alnmioinm  at  present  is  in  tempering  or  giving 
Btrengtlf  and  a  surface  or  body  to  alloys,  bronzes,  or  metals  so  tbey  will 
not  corrode.  In  the  bronze  -^^  pi^rt  of  aluminium  tends  to  soften  the 
brittle  and  hard  nature  of  the  baser  metal.  The  tensile  strength  of  aln- 
mininm bronze  is  great ;  it  bears  a  strain  of  42  tons  to  the  square  incb, 
or  13  tons  more  than  the  best  Bessemer  steel.  It  is  said  to  be  nue- 
qnaled  Ibr  pianos  and  telegraph  wires.  Dr.  Gegring,  of  Land  street,  is 
reported  to  hare  inreirted  an  inexpensive  process  for  coating  ordinary 
iron  with  alnmininm,  and  the  coating  can  be  given  any  color  desired. 
{IJiuf^e^B  polytecknitehes  Journal,  and  other  sources.) 

Pre»ent  Condition  of  the  Soda  Industry  in  Europe. — Mr.  Walter  Weldon 
read  an  important  paper  on  the  above  subject  before  the  London  section 
of  the  Society  of  Chemical  Industry,  on  January  8, 1883.  He  stated  that 
in  recent  years  manufacturers  of  soda  by  the  Leblanc  process  had  failed 
to  reap  satisfactory  profits  and  in  some  cases  bad  met  with  financial  ruin. 
Of  twenty-five  alkali  works  which  were  in  operation  in  the  neighbor* 
hood  of  Newcastle-on-Tyne  a  very  few  years  ago  only  thirteen  are  in 
operation  now,  and  of  the  other  twelve,  not  fewer  than  eight  have  been 
acttially  dismantled,  in  utter  despair  of  its  ever  again  being  possible  to 
maaofactnre  soda  in  them  by  the  Lebla&c  process  except  at  an  absolute 
loss.  In  Belgium  fhe  industry  has  entirely  ceased ;  iuFrance,  Germany, 
and  Austria  the  industry  still  exists,  being  protected  by  impost  duties. 
Aided  by  mauafactnrers  in  all  parts  of  the  world  Mr.  Weldon  ha9 
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compiled  the  following  table  of  the  present  sodn  productioD  iu  rarioiu 
conntries : 


PretetU  mda  production  of  the 

worU. 

Conntries. 

LebUnc 
soda. 

soda. 

Totals. 

mt  cent  ot 
toutltodiL 

SbO.OOO 
70.000 
66,500 
39,000 

52,000 
57,  lite 

«.ooo 

1,000 

8,000 
1,100 

432,000 
127.125 
100,500 
40,000 
8,000 
1.100 

U9 

ts 

545,500 

163,225 

706,725 

From  thia  it  is  evident  that  the  total  qnantity  of  soda  now  l>eiDg  man- 
ufactured anunally  is  nearly  709,000  tons,  of  which  more  than  163,000 
tonS  are  made  by  the  ammonia  process.     ' 

Altbongh  the  ammonia  process  was  first  proposed  by  Dyer  &  Ham- 
ming more  than  forty-seven  years  ago,  it  is  less  than  seventeen  yean 
since  it  has  been  carried  on  iadnstrially.  In  1866  Ernest  Solvay,  of 
Snissels,  began  to  prodnce  soda  by  the  ammonia  process  at  his  works 
nearCharleroi;  in  lS66-'67  be  manafactured  179  tons;  this  increased 
to  11,580  tons  in  1876-'77,  and  63,400  tons  ia  1881-'82.  Mr.  Weldon 
estimates  that  abont  40  per  cent,  of  the  total  soda  now  made  on  the  con- 
tinent is  produced  by  the  ammonia  process.  In  England,  also,  the  com- 
petition of  the  ammonia  process  has  attained  a  magnitude  which  is 
alarming  the  makers  of  Leblanc  soda. 

Another  circumstance  is  injariously  affecting  the  Leblanc  system, 
viz,  the  loss  of  profits  on  the  by-products.  Originally,  soda  was  the 
only  commercial  product  of  the  process,  the  hydrochloric  acid  being 
turned  to  no  account.  In  time  a  demand  gi<ew  up  for  chloriue,  and  the 
hydrochloric  acid  began  to  be  utilized  profitably  j  then  the  soda  ceased 
to  be  profitable,  and  became  a  by-product  in  the  manufacture  of  chlo- 
rine ;  next,  this  source  of  profit  failed  and  recourse  was  had  to  the  "  bnmt 
ore  "  or  "  pyrites  cinders  "  obtained  as  a  secondary  product  by  roasting 
pyrites  for  sulphuric  acid,  and  which  is  treated  for  copper,  silver,  and 
to  some  extent  for  gold.  The  Bio  Tinto  Company,  of  Spain,  owning 
enormous  deposits  of  pyrites,  intend  establishing  in  France  and  else- 
where works  for  manufacturing  Leblanc  soda,  and  expect  to  derive  their 
profits  neither  ftvm  the  soda  nor  from  the  chlorine,  bnt  from  the  copper 
and  the  residual  oxide  o'f  iron. 

The  nxtension  of  the  ammonia  process  of  mnnnfactnring  soda  lias  led 
to  devising  plans  for  obtaining  ammonia  itself  more  cheaply,  aod  it  is 
now  collected  &om  coke  ovens  in  France  and  in  En^aod,  and  fVom 
blast  furnaces  in  Scotland.    From  the  latter  soaroe  alone  Ur.  Weldon 

,      .;     ,C  ■Otitic 
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eetimatefi  the  amoaQt  of  ammonium  solphatfi  pi'odaced  at  20,000  tons 
pe/  aanum. 

To  maintaiD  the  Leblanc  iDdastry  in  England,  Mr.  Weldon  thinks  the 
ffiauafactnrers  mast  have  cheaper  pjriles,  and  mast  perfect  methods  for 
the  recovery  of  sulpbnr  from  the  alkali  waste.  He  regards  favorably 
tbe  SebatTner  and  Helbig  process  for  sulphur  recovery,  which  consists 
of  tvo  operations  indicated  by  the  following  equations: 

First  operation. 

C»  8  +  Mg  CI,  +  2H,0  =  H,S  +  Ca  CI,  +  Mg  HiQ,. 

Second  operation. 

Ca  01,  +  Mg  HjO,  +  CO,  =  Mg  CI,  +  Ca  COj  +  H,0. 

In  closing  bis  int«restiDg  paper,  of  which  we  have  given  but  a  brief 
Bommary,  Mr.  Weldon  states  that  the  immediate  ftitore  of  the  Bnglish 
Leblanc  soda  industry  is  somewhat  gloomy,  bat  suggests  the  motto  nil 
ie^erandwn.    {Chem.  Xewa,  XLTii,  67  et  leq.) 

Pho^kidet  of  Platinum.— Prof.  F.  W.  Clarke  and  Mr.  O.  T.  Joslin  have 
examined  the  bodies  resulting  from  the  fusion  of  plationm  and  phos- 
phorus, a  process  suggested  by  the  discovery  of  Mr.  Holland,  recorded 
in  our  previous  report.  Professor  Clarke  finds  proof  of  the  existence  of 
threesimple  phosphides,  PtP],PtP,  and  Pt^P,  and  of  a  doable  phosphide, 
Pt,P^  The  moDophosphide  by  virtue  of  its  insolubility  in  aqua  regia, 
is  the  most  noteworthy.  The  compound  Pt«P  is  malleable  and  is  anal- 
ogous to  PtsP  previously  described,  and  called  in  tbe  patent  of  Mr. 
Holland  "  fused  iridium."  Tbe  compound  PtPt  is  probably  identical 
with  the  phosphide  described  by  Schrotter  and  obtained  by  heating  the 
finely  divided  metal  in  phosphorus  vapor.    {Am.  Chem.  Jour.,  T,  231.) 

Betearekeg  on  the  Complex  Inorganic  Adda.'—Dt.  "Wolcott  GJbbs,  in  two 
additioQal  papers,  continues  bis  investigations  in  the  remarkable  field 
mentioned  in  our  report  for  1882.  He  describes  the  preparation  and 
properties,  and  discusses  the  stractnral  formula  of  hypopbospho-molyb- 
datea,  hypopbospho-tungstates,  phosphoroso-molybdates,  vanadio-mol- 
ybdates,  vanadio-tungstates,  pbospho-vanadio-molybdatea,  vanadio-va- 
uadico-molybdates,  vanadio-vauadico-tungstates,  phospho-vanadio-va- 
nadico-tnngstates. 

It  is  impossible  in  tbe  brief  space  at  our  command  to  give  an  adequate 
idea  of  these  remarkable  researches.  Theevidentbeaaty  of  many  of  the 
well  crystallizing  complex  salts,  the  ex<)bedingly  difficult  problems  in 
analytical  chemistry  which  are  involved,  and  the  admirable  theoretical 
diBcnasions  conjoined,  make  these  papers  masterpieces  in  tbe  science. 
{Am.  Chem.  J.,  Y,  361  and  391.) 

Mitnv/waure  of  Potash  Alum  from  Feldtpar^la  1882  Mr.  John  Spiiler 

published  an  article  proposing  to  mann&cture  potash  alum  by  treating 

H.Mi8.f 
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feldspar  with  Bulpliaric  acid  and  a  flaoride,  the  latter  beiog  either  finw- 
Bpar  or  cryolite.  Both  these  minerals  can  be  had  very  cheaply,  bat  Hr. 
Henry  Pemberton,  jr.,  ondertakee  to  show  that  the  difflcnlties  of  tlie 
process  are  sncb  as  to  leave  little  or  no  margin  for  profit.  The  weak 
point  in  the  process  is  the  qnantity  of  acid  required,  and  in  the  prodnc- 
UoD  of  three  tons  of  balky,  insoluble,  oompaiatively  aselese  calciam  sul- 
phate for  erery  ton  of  alom  made.  Cryolite  is  shown  to  be  too  expen- 
sive, and  moreover  yields  the  wrong  alkali,  soda  in  pla«eof  potash. 
And  if  tbe  necessary  potash  were  added,  enormous  qnantities  of  OteQ- 
bei's-salt  woald  be  left  npon  tbe  manofactnier's  bandi).  {Joum.  FratiiL 
JiMt,  1883.) 

Andljf$ei  of  the  Qonter  Water*  and  Dtpositt  of  the  YeUowatone  IfatioMl 


Dr.  Henry  Leffmann  has  pnbliahed  analyses  of  the  waters  of  several 
of  the  Yellowstone  Geysers  and  of  the  incraatations  forming  in  th«i 
vioinit;.    From  these  ve  select  the  following: 

I. — Pearl  Oegser, 

Ormina  in  imp.  galloo. 

Oaloiom  snlphate 1. 40 

Sodiam  sulphate 1. 89 

Sodium  chloride 61.39 

SiUca 7.84 

72.62 

At  the  bottom  of  the  bottle  containing  this  water  impare  gelatinoiu 
dlica  was  found  yielding  after  drying  over  strong  snlpharic  add : 

Per  oent. 

Water 4. 9 

Silica 79.1 

Alumina traces 

Ferric  oxide traces 

Oaldnm  oxide traces 

n.—Opal  SpHng. 

The  water  of  this  spring  is  opalescent  and  on  evaporation  gelatiniaea 
before  becoming  dry : 

Qtaina  in  imp.  g^Uon. 

Sodium  chloride 72. 18 

Calciam  sulphate 3. 22 

Caloinm  chloride 4.06 

SiUca 53. 76 


143.22 

by  Google 
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m.— Water  of  Mammoth  Sot  ^ririga. 

Qrains  io  imp.  galloD. 

Sodinm  sulpbate 34. 44 

Sodium  chloride 18.00 

Calciam  carbonate 17. 92 

Magaesimu  carbonate 8. 68 

SUica 3. 36 

83.30 

IV. — DepotUfrottt  Mammotk  Sot  Springs. 

Oaloium  carbonate 96. 80 

Magnesiam  carbonate 1. 36 

AlomUia  and  iron 0.45 

Silica 0.26 

Water 0. 50 

99.36 
(Am.  J.  Set.,  OXXT,  104  and  351.) 

Deeompontion  of  Minerals  by  Oilrie  Acid. 

H.  OairiogtoD  Bolton  has  continued  hia  investfgatioDS  as  to  tbe  aetioa 
of  organic  acids  on  minerals,  and  publishes  tbe  following  results.  The 
acid  employed  was  citric  acid,  vbicb,  as  the  author  has  shown,  has  a 
power  of  decomposing  minerals  little  less  than  that  of  hydroohlorio 
add ;  the  effect  of  prolonged  action  at  ordinary  temperatures  was  espe- 
dally  considered.  Of  the  sulphides,  chalcocite  showed  signs  of  decom- 
position at  the  end  of  ten  days,  and  after  several  months  a  partial  solu- 
tion of  a  green  color  was  obtained;  pyrite  was  attacked  in  eight  days, 
and  a  month  later  a  solation  of  a  reddish  yellow  color  was  obtained ; 
ehaloopyrite  acted  similarly ;  one  gram  lost  11  per  cent  afl«r  fourteen 
months'  contact  with  the  citric  acid  solution.  Uf  tbe  oxides  magnetite 
and  Umonite  were  strongly  attacked  in  eight  days,  hematite  yielding 
moreslowly.  Of  the  silicates datolite  was  tbe  mostqoickly  decomposed, 
yielding  gelatinous  silica  after  twenty-four  hours ;  hornblende,  pyrox- 
ene, almaodite,  epidote,  and  serpentine  were  decidedly  decomposed  in 
eight  days,  and  after  fourteen  months  the  last  named  yielded  a  dry,  ge- 
latinons  mass.  Tbe  feldspars  are  unequally  attacked  under  like  condi- 
tions ;  labradorite  yielded  most  easily.  Muscovite  and  biotite  yielded 
very  slowly,  the  latter  showing  signs  of  decomposition  tbe  sooner,  mi- 
nnt«  scales  and  slimy  silica  separating  after  two  years'  subjection  to  the 
add  Bolotion. 


sdbvGoo^^lc 


644  SCIENTIFIC  BECOBD  FOR    I88S. 

Dr.  BoltoD  gives  the  foUowiag : 

Table  akowing  approximate  relative  diaintegration  of  rockforminf  (imd 
ateociated )  minerah  by  citric  acid  in  aolutityn. 


Quickly  docompoMd. 

Very  slowly  deoom- 
poaed. 

Cixbonaies. 

6«rpeDtii)e. 

OrthoclMe. 

Qoarti. 
ConiDdiuD. 

PhuepbaMA. 
Procblonto. 

PyroxeDe. 

OliKoclaae. 
Alblte.  (?) 

Bombleude. 

Spinel. 

ChrraoKte. 
Neplielite. 

Labradorito. 

Biotite. 

B^to. 

Ounet 

MuMOVito. 

Epidote. 

Tounualiue. 

TUo.(?) 

VMiiivl»Dite. 

SMurollte. 

Eykoite. 

Pyrlt*. 

Hematite. 

LimouiU. 

Magnetite. 

Gyp«im.  (?) 

(Prooeedtngs  Am.  Assoc.  Adv.  Science,  xxn,  271.) 

New  Sxplosivea. — PyroDome  is  the  uame  given  by  M.  Sandoy  to  a  new 
explosive  mixture  consisting  of  69  parts  saltpeter,  0  of  sulpbor,  10  ot 
cbaicoal,  8  of  metallic  antimony,  5  of  potasBiom  chlorate,  4  of  rye  flooTf 
aod  a  few  centigrams  of  iMtassium  chromate.  These  are  to  be  icixed 
in  an  equal  volume  of  boiling  water,  and  the  mass  evaporated  down  to 
a  paste,  dried  and  powd^«d  as  wanted.  This  mixture  is  said  to  be 
cheaper  than  dynamite,  but  its  manufacture  and  use  must  be  attended 
with  oonaiderable  danger. 

8.  B.  Hinde  proposes  a  new  explosive  mixture  composed  of  64  paits 
of  niiro-glyceriue,  12  of  ammonium  citrate,  0.25  of  ethyl  paluitate,  0.26 
of  calcium  carbonate,  23  of  coal,  and  0.50  of  sodium  carbonate.  Hie 
special  advantages  of  tbis  complex  mixtore  do  not  appear. 

A  new  explosive  has  just  been  patented  in  England  by  Dr.  G.  W. 
Siemens.  The  compound  is  a  mixture  of  saltpeter,  chlorate  of  potash, 
and  a  solid  bj'drocarboo,  and  is  suitable  both  for  mining  porposee  and 
firearms,  while,  if  ignited  in  the  open  air,  the  combustion  takea  place 
slowly  and  imperfectly,  aod,  therefore,  without  danger.  Tbe  new  com- 
pound, which  has  about  the  same  density  as  ordinary'  gunpowder,  and 
is  very  hard,  possesses  with  equal  volume  more  than  double  tbe  ex- 
plosive force  of  tbe  latter.  Tbe  intensity  of  explosion  can  be  regulated 
at  will  by  varying  the  proportions  of  tbe  ingredients  and  the  size  of  die 
granules.    (Munroe's  yotea  on  the  Literature  of  Exploiive».) 

Use  of  Limed  Coal  in  Oas-maJcing. — Prof.  J.  Alfred  WanUyn  read  a 
paper  on  tbe  above  subject  before  the  British  Association  for  the  Ad- 
vancement of  Science  at  the  Soutbport  meeting  in  Augnst,  1883. 

Ab  the  gas  manufacture  is  usually  carried  on,  only  a  small  part  of 
the  nitrogen  contained  in  the  coal  is  recovered  in  the  form  of  anuDonia; 
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Tfaereas  the  coal  migbt  foroisb  25  to  50  poonds  of  ammouia  per  ton  of 
coal,  only  6  or  6  pounds  are  actnally  obtained.  B;  mixing  a  little  lime 
with  the  coal  before  introdacing  it  into  the  retort,  the  yield  of  ammonia 
is  greatly  increased,  and  at  the  same  time  the  gas  fonned  loses  its  fetid 
'  odor.  The  invention  is  patented,  and  is  known  as  Goopei's  liming 
procees. 

At  the  BecktongBB- works,  where  a  series  of  experiments  were  carried 
OD,  the  addition  of  lime  prodnced  a  gain  of  36  per  cent,  of  ammonia. 
Besides  this,  there  is  a  gain  in  tar  and  a  diminntion  in  the  snlphnretted 
hydrogen  and  carbon  disnlpbide.  So  marked  is  the  latter  feature  that 
the  time  purifier  proves  to  be  soperflnons  where  the  process  is  used,  and 
gas-works,  being  no  longer  offensive,  cease  to  be  a  pablic  nnisance. 
{Okem.  Neica,  iLVin,  174.) 


Few  Sttb»tancet/rom  Plants. — Jamaica  dogwood  (Piscidia  erythrina) 
has  been  examined  by  Prof.  Edward  Hart,  of  Lafayette  College,  who 
obtained  therefrom  the  active  principle,  piteidia,  OuHmOi.  This  body 
is  insolable  in  water,  bot  crystallizes  from  alcohol  in  small  colorless  four 
or  six  sided  prisms,  which  have  a  melting  point  of  192°  0.  It  is  easily 
Bolnblein  benzene  and  in  chloroform.  Its  physiological  effects  are  that 
of  a  direct  sedative,  narcotic  bat  re&esbing.  [Am.  Ghent.  Jowm.,  T,  39.) 
Algin  is  the  name  given  by  Edward  0.  C.  Stanford  co  a  new  substance 
obtained  from  some  of  the  commoner  species  of  marine  algte,  and  which 
possess  valuable  properties  as  a  gelatizer.  It  has  characteristic  reao- 
tioDB  distinguishing  it  from  gelatin,  from  starch,  from  dextrin,  pectin, 
gam  arabic,  and  other  gummy  bodies.  Dilate  mineral  acids  generally 
Goagatate  it  when  in  solution.  Mr.  Stanford  thinks  it  can  be  nsed  in 
the  soluble  form  as  a  stiffener  of  fabrics ;  altbongh  not  so  rigid  as  starch, 
it  is  tongher,  more  elastic,  and  more  transparent.  It  may  also  have 
some  value  as  a  food  on  account  of  its  nitrogenous  character.  Ita  ag- 
glutinating power  enables  one  to  convert  non-coherent  bodies,  sach  as 
aOica,  lime,  magnesia,  alumina,  chalk,  graphite,  and  charcoal,  into  solid 
hard  blocks.  A  new  "carbon  cement"  for  covering  steam-boilers  con- 
sists of  97  per  cent,  charcoal  and  3  per  cent,  algin.  In  its  insolable  form 
algin  resembles  horn,  and  may  be  used  as  a  substitute  for  it.  Algin  is 
ao  excellent  non-conductor  of  electricity,  and  can  be  used  also  in  emnl- 
nijing  oils  and  fining  wines  and  spirits.    (Cftmt.  ifeuw,  zi.Tn,  254.) 

A  itew  acid  has  been  obtained  by  Yon  Lippmann  from  the  jnice  of 
the  beet  root.  The  incrnstations  formed  on  the  pans  in  which  beet  jaice 
isevaporatedcontaius,  besides  citric,  aconitac,tricarbaIlylic,  and  malouic 
adds,  a  new  acid  which  appears  to  be  identical  witb  the  oxycitrie  de- 
scribed by  PawoUeck.  The  new  acid  forms  needle  shaped  crystals, 
Boloble  in  water,  alcohol,  and  etber,  having  the  formula  OtHgUj.  It  is 
tribasic,  ita  barium  salt  having  the  fonnnla  (O(E^Oi)a  Ba*  5  HjO.  {Ber. 
d.  ektm.  6e».,  XTi,  1078.) 
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Saponin  waa  discovered  iu  1809  by  Schroder  in  the  root  of  Saponarid 
rubra.  Stiitz  prepares  it  from  the  bark  of  QuUUtja  saponaria  as  foilovB: 
10  kilograms  are  exti'acted  with  water,  the  evaporated  hquid  is  dried, 
palverized  and  extracted  with  hot  alcohol,  which  on  cooling  yields  flocks 
of  saponin ;  these  are  purilled  by  resolution  iu  hot  alcohol.  In  this  ' 
way  10  kilograms  of  bark  yielded  200  grams  of  sapooio.  It  is  a  white, 
amorphons  powder,  neutral  aud  tastelees.  It  is  soluble  in  water  iu  all 
propcfftioDS,  and  even  when  dilute  the  solutions  fVoth  like  a  soap  eola- 
tion. It  has  the  composition  expressed  in  the  formula  ChHmOid,  hat  con- 
tains also  2.4  per  cent,  ash,  cousistiog  of  the  carbonates  of  magnesium, 
calciam,  and  potassium.  Experiments  lead  theaathor  to  conclude  that 
the  constitution  is  expressed  in  the  formula  Ci|Hig(OH)gO]Oi.  (Liehiffa 
Annalen,  ooxtiii,  231.) 

A  New  Stmrce  of  lfanitt(«.-~-L.  Liudet  has  fonud  this  sngar  quite 
abuDdant  in  the  pineapple  of  Brazil,  amounting,  he  claims,  to  1  per  cent 
of  the  fresh  fruit.  The  mannite  is  extracted  from  the  fermented  pulp  by 
neutralization  with  sodium  carbonate  and  evapoatJon  to  the  consist- 
ence of  molaases.  On  oooling  small  needle-shaped  crystals,  havmga 
slightly  sweet  taste,  are  obtained;  purified  by  solution  in  boiling  al- 
cohol they  give  the  true  characters  of  mannite.  He  intends  to  pn»- 
ecnte  the  study  with  a  view  to  ascertaining  whether  the  mannite  was 
formed  during  the  fermentation  or  whether  it  exiata  already  formed  iu 
the  fruit  itself. '   {BuU.  goc.  chem.,  xi<,  65.) 

Saaeharone  and  Saccharine. — By  the  action  of  calcium  hydrate  on  dex- 
trose and  on  levulose  P^ligot  obtained  in  1880  a  body  having  great  sta- 
bility and  crystallizing  with  facility,  which  he  called  saccharine.  Hdn- 
rich  Kiliani,  by  acting  on  this  body  with  concentrated  nitric  acid,  has 
obtained  anew  substance,  which  be  uamea  saccharone,  aud  which  is 
both  a  lactone  and  a  monobasic  acid.  Consequently  both  eaGoharooe 
potafisium  C«BtOK  and  saccharonate  of  potassium  CgHgO,Cj  are  obtained 
when  saccharone  is  treated  with  potassium,  the  latt«r  at  a  boiling  teta.- 
perature.  By  the  action  of  hydriodic  acid  on  saccharone,  sacchaiinic 
acid,  a  dibasic  acid  is  obtained,  having  the  formula  CgHnOs.  (Liebigfs 
Annalen,  cczviii,  361.) 

Borneol  from  Camphor. — Professors  G.  Loriug  Jackson  and  A.  E. 
Menke  rocommeod  the  following  process  for  preparing  borneol  ttma 
camphor  on  account  of  its  simplicity,  rapidity,  aud  economy.  The  cam- 
phor is  dissolved  in  about  ten  times  its  weight  of  common  alcohol,  and 
an  excess  of  sodium  is  added  in  pieces  of  somewhat  less  thau  a  gram  at 
a  time.  By  working  with  quantities  not  over  ten  grams  the  action  cut 
be  carried  ou  in  an  open  flask  without  cooliog.  As  soon  as  all  the 
sodium  has  disappeared,  part  of  the  alcohol  is  distilled  off  and  water 
added,  which  precipitates  crude  borneol.  This  is  freed  from  sodiom 
hydroxide  by  washing  with  water,  and  crystallized  from  hota  1 
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Bomeol  melts  at  197° ;  10  grams  of  camphor  yield  9.5  grame  of  borneol 
being  94  per  cent,  of  the  theory.    [Am.  Ch«m.  Joum.,  T,  270.) 

Segearchtg  on  Atropine. — In  1863,  Eraut  decomposed  atropine  by  a 
boiling  barinm  hydrate  solntion  into  atropic  acid  CrHbO,,  and  tropine 
CgHn^Oi ;  the  formala  for  the  latter  base  was  corrected  by  LoBsen,  who 
found  CiHu^O,  and  showed  that  atropic  acid  was  only  a  secondary  pro- 
duct of  the  decomposition,  the  primary  being  tropic  acid  C«H]dO]. 
Ladenburg  in  late  researches  has  affected  the  synthesis  of  atropine  by 
the  dehydration  of  tropate  of  tropine.  The  best  results  were  obtained 
by  the  action  of  dilate  hydrochloric  acid.  The  identity  of  the  artifi- 
cial atropine  with  that  extracted  from  atropa  belladonna  was  taOy  estab- 
lished by  obemical  and  physiological  experiments.  Tropate  of  tropine 
exerts  no  action  whatever  on  the  eye,  even  in  a  10  per  cent  solation. 
(Liebig's  Annalen,  ooxm,  71.) 

TIte  Oxidation  of  Sidntitution  Prodaots  of  the  Aromatic  Bydrocarbotu. — 
Dr.  Ira  Bemsen  is  pnrsaing  his  investigations  grouped  nnder  the  above 
title,  and  publishes  two  additional  contributions  on  the  oxidation  of 
betacymenesnlpbamide  and  of  i>aradipropylbenzenesalphamide  in  which 
lie  has  been  assisted  by  Mr.  W.  C.  Bay  and  Dr.  E.  H.  Keiser,  respect- 
ively. 

By  treating  betacymenesnlphamide  with  potasijium  pyrochromate  and 
snlphorie  acid  a  body  was  obtained  which  proved  to  be  salphamine- 
parapropylbeoKoic  acid  having  the  formula — 

C,H  J  SOjNHt  {o) 
(  CO,H  (p) 

Under  similar  treatment  paradipropylbenzenesnlphamide  yielded  as 
a  principal  product  alphasulphaminepropyllbeozoic  acid,  the  formation 
of  which  onder  the  conditions  given  proves  that  the  sulphamide  group 
exerts  a  partial  protective  action  upon  one  of  the  propyl  groups.  The 
protection,  however,  is  not  perfect,  because  sulpbo-terepbtbalic  acid  is 
.  formed  at  the  same  time.  These  results  are  in  perfect  harmony  with 
the  views  advanced  some  time  ago  by  Dr.  Bemsen  as  to  the  law  of  pro- 
tection.   {Am.  Ohem.  Joum.,  v,  p.  149.) 

Syn(ke»i»  of  Salicin — Prof.  Artbor  Michael,  of  Tufts  College,  bas  the 
honor  of  accomplishing  the  first  synthesis  of  a  glucoside  occurring  in 
nature.  Having  obtained  belicin  synthetically  by  the  action  of  sodium 
salicylaldebyde  on  acetochlorhydroae,  he  submitted  tbe  belicin  to  the 
action  of  sodium  amalgam,  as  suggested  by  Lisenko,  and  obtained  a 
body  tbe  properties  and  composition  of  which  agree  perfectly  with 
natural  salicin.    {Am.  Ohem.  Joum.,  y,  p.  171.) 

A  new  Sjfnthetis  of  Anthracene. — With  the  expectation  of  obtaining  an 
isomeric  tetraphenyletbane,  Anchfitz  and  Eltzbacker  examined  tbe  ac- 
tion of  alnmininm  chloride  upon  a  benzene  solution  of  acetylene  tetra- 


648  SCIENTIFIC   BECORD  FOB  188S. 

bromide.  Tbe  reBolting  hydrocarboD  was  easily  isolated  and  proved  to 
be  antbracene.  This  syotbesis  establiebes  the  foct  tiiat  the  middle 
carbon  atoms  Id  antbracene  are  directly  anit«d,  a  snppoeition  genetallf 
held  bnt  not  previonsly  determined  by  experiment.  The  fonnnls  of 
anthracene  is  accordingly  represented  thos : 

CH  - 


C,H,<^     I      J>CH, 


{Bo'.  d.  (Aem.  0«$.,  xn,  623.) 

Pyridine  and  QuinoUM  Bases. — The  close  connection  which  has  bwn 
established  between  several  important  alkaloids  and  the  derivatives  of 
pyridine  and  qainoline  is  being  confirmed  by  namerons  reseaichn.  All 
tbe  evidence  accumnlated  thos  far  is  in  harmony  with  the  vi«v  that 
many  of  tbe  important  alkaloids  are  derivatives  of  pyridine,  a  coDstito- 
ent  of  bone-oil  and  of  coal-tar,  which,  moreover,  has  been  obtained  b; 
tbe  diy  distillation  of  nicotine.  Tbe  relation  between  these  slkaloidg 
and  pyridine  is  somewhat  analogons  to  that  between  tbe  aromatie  com- 
pounds  and  benzene.  According  to  K6mer  pyridine  is  benccne  in 
which  one  of  the  sir  CH  groups  is  replaced  by  N,  and  this  view  ha* 
recently  fonnd  additional  support. 

Tbe  investigations  of  Eonigs,  Skraop,  and  otbers  go  to  establish  ■ 
close  connection  between  quinoline  (and  its  homologaes  lepidine,  dispo- 
lioe,  and  tetrabiroliae)  and  snch  alkaloids  as  qainine,  cinchooiDe,  and 
their  isomers.    (E.  H.  E.  in  Am.  Cham.  Journ.,  y,  60.) 

Comtitventa  of  (Ac  Vf^ol^im  of  Galioia. — According  to  Lachowici,  tie 
X>etroleum  of  0-alicia  contains  a  large  number  of  hydrocarbons  of  the 
marsh-gas  series,  isopentane,  normal  pentane,  bexane,  both  normal  and 
secondary,  and  heptane,  together  with  several  of  the  aromatic  series, 
benzene  (benzol)  tolnol,  isoxylol  mesitylene,  and  tbe  so-called  Vreden'a 
hydrocarbons.  Members  of  tbe  ethylene  series  are  entirely  vaoting. 
(Liebig's  Annalen,  coxx,  168.) 

Productt  of  the  Dry  DittiHaHon  of  Wood  at  low  TemperaiHret.'-Vnl- 
G.  F.  Mabery  has  examined  the  more  volatile  prodacts  of  the  dry  (li«- 
tillation  of  wood  in  tbe  man  ubctnre  of  acetic  acid.  The  greater  |ian  of 
tbe  prodnct  consists  of  methyl  alcohol  and  methyl  acetate^  besi<l€S 
these  are  found  acetic  aldehyde,  acetic  acid,  acetone,  acetal,  dimellijl- 
acetal,  metbylethylketoue,  and  allyl  alcohol,  together  with  tracer  oftbe 
higher  ketones.  A  new  constituent  is  methyl  formiate.  The  higber 
boiling  oils  contained  furfurol,  and  by  tbe  action  of  alkalies  npoo  it  a 
small  quantity  of  pyroxantbin.  The  proportion  of  acetone  was  smalL 
{Am.  Ohem.  Journ.,  v,  256.) 

The  Oomtituente  of  OzoJterJte.— Ozokerite  from  tbe  isluid  Tscbeleken, 
In  tlie  Caspian  Sea,  has  been  examined  by  F.  Beilstein  and  E.  Wisfcaod. 
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The  raw  material  formed  a  browDieb -black,  sticky  mass,  almost  wholly 
nlnble  in  boiling  benzine.  On  adding  alcohol  to  the  filtered  solntion 
most  of  the  paraffine  precipitates  and  the  oils  remain  in  solution.  By 
treating  the  powdered  bzokerite  with  ether  nearly  all  the  oily  matters 
and  coloring  matters  are  removed  from  the  para£Bne,  and  this  may  be 
farther  porified  by  solution  in  benzine,  boiling  with  animal  charcoal 
and  precipitation  by  alcohol.  By  repeating  this  process,  shining  white 
ciystals,  having  a  definite  melting  point,  were  obtained,  which  the 
authors  name  Lekene,  from  the  island  above  referred  to.  Lekene  has  the 
following  properties :  Melting  point,  79°;  sp.gr.,  0.93917.  Soluble  in 
124.3  parta  of  benzine  at  16°,  1334.8  parts  of  chloroform  at  16°,  9534 
parts  of  alcohol  at  16°,  and  15257  parts  of  absolute  acetic  ether  at  16° 
C.  It.  distills  unaltered  in  vacno,  and  hence  may  be  obtained  by  this 
process  ou  a  commercial  scale.  Nitric  acid  diluted  with  two  volumes 
of  water  scarcely  attacks  lekene  at  all ;  fuming  sulphuric  acid  converts 
it  quickly  into  a  black,  pulverulent  mass.  The  analysis  made  gave  fol- 
loning  figures:  C=S5.23  per  cent.,  H=14.72  per  cent.  It  does  not  ap- 
pear whether  lekene  belongs  to  the  series  Cq  Hin,  or  G^  'Ete^-  The  oil 
extTacte<)  by  ether  fh>m  the  ozokerite  was  purified  by  distillation  in 
vacuo  and  gave  86.13  per  cent.  C.  and  13.70  per  cent.  H.  Its  sp.  gr.= 
0.8450  at  18.5°.     [Ber.  d.  chem.  Oca.,  XTi,  1647). 

Ratarches  into  the  Nature  of  Reaina, — Prof.  Arthur  Michael  has  in- 
atitnted  an  investigation  into  the  action  of  aldehydes  on  phenols, 
and  arrives  at  the  following  conclusions:  (1)  Mixtnres  of  aromatic 
aldehydes  and  phenols  are  converted  by  mere  traces  of  acids,  more  or 
less  rapidly,  according  to  the  acids  used,  into  white  resins;  (2)  the  re- 
Bonan-benzaldehyde  resin  is  converted  by  the  further  action  of  dUut« 
acids  into  two  crystalline  compounds,  one  of  which  is  Isomeric  with  the 
resin  when  the  latter  is  dried  at  100°  C. ;  (3)  fixed  alkalies  and  potas- 
sium carbonate  convert  a  mixture  of  resorcin  and  benzoic  aldehyde  into 
a  resin ;  (4)  the  properties  of  the  ciiystalline  compound  CjcHnOi  resem- 
ble those  of  the  so-called  crystallizable  resins.  From  its  alkaline  soln- 
tion it  is  precipitated  by  acids  in  the  form  of  a  resin,  which  separates 
in  form  of  the  original  crystals  from  the  alcoholic  solntion ;  (6)  the 
above  results  make  it  extremely  probable  that  tlie  formation  of  at  least 
Bome  of  the  resins  in  the  vegetable  world  is  due  to  aldehydes  and  phe- 
nols coming  in  contact  with  the  contents  of  the  cells,  as  both  of  these 
dasaes  of  compounds  are  undoubtedly  among  the  products  formed  in 
plan^Ufe.     [Am.  Chem.  Joum.,  T,  338.) 

Coniferin,  the  source  of  vanillin,  has  been  found  by  Edmund  O.  von 
Lippmann  to  exist  in  the  woody  fiber  of  the  sugar-beet.  It  is  believed 
that  the  coniferin  does  not  exist  to  any  great  amount  ready  formed  in 
the  woody  fiber,  but  that  it  is  produced  by  the  decomposition  of  lignin 
in  Uie  process  of  extraction.  Whether  or  not  the  sogar-t>eet  will  ever 
become  a  commercial  source  of  vanillin  has  not  been  determined.  {Ser. 
iekfflB.  Gm.,  xn,  44.}  ,        CklO^lc 


SOIEIITIFIC  KECOBD  FOB   1883. 


A  simple  and  convenient  apparatus  for  rapid  gas  analysis  bas  been 
devised  and  described  by  Arthnr  H.  Elliott.  Qy  its  aid  a  complete  gas 
analysis  can  be  made  in  less  than  one  hoar.  For  details  and  figure  of 
the  apparatus  we  refer  to  Annals  of  the  New  York  Academy  of  Sciences, 
Vol.  II,  No.  12,  1883. 

Carbon  moooxide  is  coDTeoiently  prepared,  according  to  E.  Noack,  by 
passiug  carbon  dioxide  over  zinc  dost  heated  in  a  glass  tnbe  below  a  red 
beat    In  one  honr  13  liters  of  CO,  yielded  11  liters  of  CO. 

Dr.  W.  SpriDg  oootintiea  his  researches  on  the  formation  of  chemical 
compoaads  by  great  pressure.  He  baa  prepared,  nnder  pressure  of  6,600 
atmospheres,  compounds  of  arsenic  with  zinc,  lead,  copper,  tJn,  and  di- 
ver direct  from  mixtures  of  the  coostitnents.  Also  many  metaUic  sul- 
phides ia  like  manner. 

The  composition  of  bleaching -powder  has  again  been  investigated  by 
Longe  and  Naef,  who  find  that  calcium  chloride  is  decomposed  at  ordi- 
nary temperatures  by  bypochlorous  acid,  with  the  prodnction  of  CaOGl) 
aud  Cli.  These  chemists  bold  to  the  formnia  CI  —  Ca  —  OCl,  first  pro- 
posed by  Odling,  as  tbe  most  correct.    (Ber.  d.  ckem,  Oct.,  zn,  840.) 

Water  is  decomposed  by  both  sulphnr  and  arsenic,  accoMing  to  0.  Z. 
CroBS  aud  A.  F.  Higgin,  yielding  both  the  oxygen  and  bydiogen  ooni- 
pounds  of  the  elements. 

Dr.  J.  Lawrence  Smith  gives  in  tbe  American  Chemical  JonrDaL,T,P' 
44,  details  of  hie  method  of  decomposing  and  analyzing  samarskite.  The 
powdered  and  dried  mineral  is  decomposed  by  fiuorbydric  acid  and  tbe 
insoluble  portion  treated  with  concentrated  sntphuric  acid  and  the  con- 
tained earths  converted  into  oxalates,  which  are  then  submitted  to 
careful  analysis. 

Satnarium,  discovered  in  1S78  in  samarskite  by  Lecoq  de  BoisbandnD, 
has  been  carefully  studied  by  F.  T.  Cleve,  of  Upsala.  He  obtained  the 
pure  oxide,  Sm^  Og  and  several  salts, including  the  chloride,  Sm  Cl>  6H,0, 
chloroplatinate,  nitrate,  Sm  (N03)3. 6  H,0,  acetate,  oxalate,  and  sulphate, 
Sm,  {S0i)3-  8  HiO.  Tbe  salts  in  general  agree  closely  in  composition  witb 
the  (lidymium  salts,  but  are  distinguished  by  a  peculiar  spectrum  com- 
posed of  several  bands,  four  in  the  blue  part  being  cbaracteristic.  {J- 
Chem.  Soe.,  1883,  362.) 

Tbe  emission  spectra  of  scandinm,  ytterbium,  and  erbium  have  been 
examined  by  Th.  Thalki.  Scandium  presents  a  notable  spectrum,  bar- 
iug  many  lines  of  medium  intensity  in  tbe  orange  and  the  indigo,  and 
very  fine  brilliant  line8,forming  several  groups,  iu  the  yellow,  green,  aod 
blue  portions. 

Pure  nickel,  capable  of  being  wrought,  rolled,  and  hammered,  is  now 
made  by  Mr.  Joseph  Wharton  at  Camden.  A  small  quantity  of  mt^e- 
sinm  addedtometalgreatly  aidsiu  thereflningaod  improves  its  quality- 
Mermet  recommends  the  use  of  nickel  crucibles  in  place  of  silver  in 
ciiemical  manipulations,  being  much  cheaper  and  less  easily  flised. 
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yoteson  the  lAteratweof  Explotives. — Under  this  title  Prof.  GbarleaE. 
Uunroe,  of  the  United  StatesKaval  Academy,  is  publishing  a  seriesof 
papenigiyiog  a  compendiom  of  discoveries  in  the  field  mentioned.  The 
articles  appear  in  the  Proceedings  United  8tat«a  Naval  Tnstitate,  Nos. 
20,  21,  22,  24,  and  27  et  seq. 

A  white  modification  of  phosphorus  has  been  described  by  Dps.  Ira 
Bemsen  and  E.  H.  Seiser.  It  is  obtained  by  distilling  ordinary  pbps- 
phorns  in  hydrogen  and  collecting  the  element  in  ice-cold  water.  This 
white  phosphorus  is  light  and  plastic,  is  soluble  in  carbon  disalphide, 
and  melts  at  the  same  point  as  ordinary  phosphoms.  It  bears  the  same 
relation  to  ordinary  phospboms  as  "  flowers  of  sulphur"  to  "  roll  brim- 
stone." 

The  conduct  of  moist  phosphorus  and  air  towards  carbon  monoxide 
has  been  again  most  carefully  examined  by  Ira  Bemsen,  assisted  by 
£.  H.  Keiser,  and,  contrary  to  the  views  of  Leeds,  negative  results  are 
reported.  The  small  amount  of  carbon  dioxide  obtained  by  Leeds  is 
ascribed  to  oxidation  of  the  carbon  in  the  phospboms,  the  presence  of 
which wasnotghowever,  demonstrated  by  the  author.  {Am.  Ckem.  J.,  t, 
424.) 

According  to  the  latest  returns  pablished  by  the  Italian  Government, 
the  average  annoal  production  of  snlpbor  in  Sicily  and  Italy  during 
the  five  years  1875-1879,  inclusive,  was  282,000  tons,  of  which  216,000 
tons  were  ez]K)rted.  Delivered  at  Marseilles  tbe  snlpbor  sells  at  about 
125  per  ton.     {Ohem.  Newa,  SLTii,  88.) 

Cadmium  iodide  has  been  studied  by  Prof.  F.  W.  Clarke,  who  obtained 
evidence  of  the  existence  of  two  allotropic  varieties,  differing  in  specific 
gravity  by  about  a  unit.  The  higher  or  normal  salt  is  white,  and  un- 
dergoes no  pwceptible  change  when  heated  below  250<^ ;  the  lower  salt 
Is  brownish,  and  loses  weight  at  40°. 

The  use  of  mercury  thermometers,  and  especially  the  determination 
of  melting  point  and  boiling  point,  is  the  subject  of  an  exhaustive  re- 
search by  Pro£  J.  M.  Crafts,  who  points  out  that  the  defects  in  the  pro- 
cesses of  graduating  these  instruments,  as  usually  conducted,  can  be 
remedied  by  means  easily  within  the  reach  of  a  careful  mechanic. 

Tbiophene  is  a  new  substance,  C,H,S,  discovered  by  Victor  Meyer  in 
benzene  (benzol)  from  coal  tar,  and  which  is  marked  by  its  containing 
sulphur  in  its  composition.  It  forms  a  light,  limpid,  mobile  oil,  boiling 
at  about  84°,  and  remaining  liquid  when  subjected  to  the  cold  of  a 
mixture  of  ice  and  salt.  Pure  coal-tar  benzene  contains  about  0.5  per 
cent,  of  thiopbene.     [Btsr.  d.  ckem.  Qea.,  XTi,  1465.) 

The  Ethyl  Derivatives  of  Anhydro-benzdiamido-benzine  have  been 
treated  in  a  paper  by  Prof.  James  Lewis  Howe,  of  the  Central  Univer- 
sity, Richmond,  Ky.,  and  published  in  the  Am.  Chem.  J.,  T,  418. 

Arabic  acid  has  been  prepared  in  a  pure  state  and  carefully  studied 
by  C.  (VSuUivao,  who  assigns  to  it  the  formula  CsgHi^jOji. 

Oryptidlu  has  been  synthetically  made  by  Dr.  Albert  R.  Leeds.  It  has 
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the  formnla  OitHnK.  The  same  cbemist  describes  ceDantboIanilin, 
CBDaDtbolxjlidiD,  and  (enaDtholDaphtjIamiD,  bodies  having  agreeable 
etberial  odors,  and  yield  amorphous  sublimate^  with  partial  decompo- 
sition.— {Ber.  d.  chem.  Ge».,  ZTI,  287  and  289.) 

Silicon-ethers  of  phenol,  according  to  A.  Martini  and  A.  Weber,  sm 
easily  prepared  by  heating  the  phenols  with  silicinm  tetrachloride. 
Tetraphenylsilicate  and  tetraparakresylsilicate  are  described  by  then. 
{Ber.  d.  chem.  Get.,  xvi,  1252.) 

The  Liebig  memorial  was  nnveiled  at  Mnnicb,  Angnst  6,  1883. 
Prof.  A.  W.  Hofmann  made  the  principal  address  on  the  occasion,  re- 
viewing the  indnence  of  Liebig'a  discoveries  in  chemistry.  A  fe» 
months  aft«r  the  ceremony,  the  white  marble  statue  of  Liebig  was 
wantonly  injured  by  some  black  liquid  which  was  thrown  over  the  head 
and  left  shoulder.  It  wns  feared  that  the  statue  was  permaDently  in- 
jured, for  (he  black  substance  bad  penetrated  the  pores  of  the  marble. 
Lat«r  advices  show  that  the  liquid  used  was  nitrate  of  silver.  Ooe 
tboDsand  marks  reward  were  offered  for  the  perpetrator.  InI>eGember 
the  stains  were  successfully  removed. 

Frederick  Wobler  is  fitly  honored  in  the  Berichte  der  deutsehen  ekemi- 
tchen  OeaelUcha/t  by  a  long  biography  and  bibliography  prepared  by 
Prof.  A.  W.  Hofmann.  Wohlei's  contributions  to  chemical  literatore 
number  280.  The  paper  is  accompanied  by  a  portrait  and  a  ibc-simile 
letter. 

Honora  to  an  American  chemUt.~-The  German  Chemical  Society  (tf 
Berlin  has  on  its  rolls  the  following  sixteen  honorary  members,  repn- 
senting,  as  will  be  seen,  a  variety  of  nationalities:  B.  Bunsen  of  Hei- 
delberg, J.  Dumos  of  Paris,  H.  Kopp  of  Heidellterg,  S.  Canuizearo  of 
Bome,  E.  Frankland  of  England,  B.  Fresenios  of  Wiesbaden,  J.  S.  Stas 
of  Bmseels,  A-  Williamson  of  London,  A.  Wnrtz  of  Paris,  ti.  Kircbb(^ 
of  Berlin,  H,  E.  Boscoe  of  Manchester,  C.  von  Marignac  of  Geneva,  F. 
Abel  of  Woolwicb,  A.  Butlerow  of  St.  Petersburg,  Warren  de  la  Bue 
of  London,  and  Q.  Sella  of  Borne.  The  society  in  1883  honored  itsdf 
and  recognized  the  claims  of  the  United  States  by  adding  to  this  die- 
tinguisbed  company  Dr.  Wolcott  Gibbs,  professor  of  chemistry  in  Har- 
vaid  University,  who  coofessedl;  stands  in  the  foremost  rank  of  scien- 
tific investigators. 
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BsiTABD,  A.    Traits  des  mati6res  colorantes  du  blanchiment  et  de  la 
teintare  du  ooton.    Paris,  1883.    8to.    Aveo  un  album  de  83  ^han> 
tillona. 
BiOHTBB,  H.  M.    TabeUen  der  Eohlenstoffrerbindungen  nach  dereu 


656  SCIENTIFIC  RECOBD   FOB   188S. 

BiCBTBS,  ViOTOB  TON.  A.  t«zt-tx>ok  of  inorganic  dtemistry.  Tians- 
luted  by  Edgar  F.  Smith.    Philadelphia,  1883.    8vo. 

B^DSDAUB,  0.  H.  Chemical  percentage  tables  and  laboratory  calcula- 
tions.   Manchester,  1883. 

BiGO,  A.,  aad  W.  T.  Goolden.  Easy  introdaction  to  chemistry.  Lon- 
don, 1883.    roy.  8va. 

BiFPBB,  W.  Practical  chemistry;  with  notes  and  questions  on  theoret- 
ical chemistry.    London,  1883.    8to. 

BoMEGiAXXi,  A.  Goutribuziooe  alia  t«oria  della  fermentazione  aoetica 
e  alia  teonologia  dell'  acetiflcazione.    Boma,  1883.    8to. 

Both,  E.    Die  Chemie  der  Bothweine.    Heiddberg,  1883.    8vo. 

Boux,  J.  P.  La  fobrioatioa  de  I'alcool,  la  rectiflcation,  etc.  Paris,  1SS3. 
8to. 

Saunibb,  E.  Tableaox  syuth^tiqaeB  de  chimie  atomiqne,  th^oriqae  et 
pratique,  avec  tea  piopri^t^  pbysiologiqaes  et  tazicologiqaes,  les 
r^actif^,  contre-poiaons,  usage,  details  de  manipolations,  etc  3  edit. 
Bmzelles,  1883.    12mo. 

Sbbiziolo,  M.  Trattato  di  chimioa  generale  inoiganica  ed  oi^aniea 
eapoeto  sotto  il  panto  di  vista  della  dottrina  modema.  Napoli, 
1883.    8vo. 

SOHAEDLXB,  C.  Die  Technologie  der  Fette  and  Oele  des  Thier-  nod 
Pflanzenreicbs.    Berlin,  1883.    8vo. 

SoHHELOK,  L.  Chemistry  of  the  ^onregian  yorth  Atiantio  ezpedi- 
tioD.    ObrietiaQia,  1882.    roy.  4to. 

SoBULTz,  G.  Die  Chemie  dee  Steiuhohlentheers,  mit  beeonderer  Be- 
riicksiohtigimg  der  kiinstlicheu  organisohen  Farbstoffe.  BraoD- 
schweig,  1883.    8vo. 

ScBUTZENBEBOEB,  P.  Traits  de  chimie  g6ntetle  comprenant  les  prin- 
cipales  applications  de  la  chimie  aax  sciences  biologiqaes  et  anx 
arts  indnstriels.    Vol.  in.    Paris,  1883.    Svo. 

SOHWAOKHdPEB,  F.  Lehrbnch  der  Ifuidwirthschaftlich-chemiacbeii 
Technologie.    Wien,  1883.    Vol.  i.    8va 

SoHWANBBT,  H.  Lehrboch  der  pbarmacentiBohen  Chemie.  YoL  n. 
Braunschweig,  1883. 

SuiTB,  B.  Ahqus.  a  centenary  of  science  in  Manchester.  For  the 
hundredth  year  6f  tbe  Literary  and  Philosophio^  Society  of  Man- 
chester (1881).    Loudon,  1883.     8to. 

Spengeb,  J.  Elementaiy  practical  cbemistry  and  laboratoiy  praotiee. 
London,  1883.    12mo. 

Stoddabd,  John  T.  An  oatUne  of  qoalitatiTe  aniUysis  for  beginners. 
Northampton,  Mass.,  1883.    12mo. 

SOTTON,  F.  Manoel  syst^matique  d'analyse  ohimiqne  volumdtriqBe. 
Tradoit  par  C.  M^hn.    Paris,  1883.    Sro. 

Tessieb,  p.  Chimie  pyrotechnique,  on  traits  pratiqae  des  fenx  colorts. 
Parts,  1883.    Sto. 
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Thojisen,  Julius.  Tbermouliciniscbe  Untersucliuiifccii.  3  vols.  Leip- 
tig,  1882'83. 

TsoosT,  L.     Pnk:i8  de  cbimie.     16  edit.    Paris,  1883. 

VuLTA,  A.     Nozioni  di  chimica.    Milano,  1882. 

Wabd,  G.  M.    Compend  of  cliemistry.    Philadetpbia,  1883.     I2iuo. 

Watts,  Hekey.  A  maDual  of  chemistry.  Vol.  i.  Physical  and  inor- 
gsuic.    LoQdoD,  1883. 

Webster,  N.  B.  Uullines  of  cliemiBtry  for  agricultural  colleger,  pub- 
lic and  private  schools,  aud  individual  tearuers.  Kew  York,  1883. 
31»mo. 

Wkunisr.  Leitfaden  der  Chemic,  niit  besonderer  Beriicksicbtiguug  dei 
landwirthschaftlichen  Gewerbe.    Berlin,  1883.    Svo. 

Wknohopfeb,  h.  Lehrliuch  der  anorgauiscben,  reinen  uud  t«chui- 
achen  Chemie  anf  Grimdlage  der  nenesten  Forschungen  uod  der 
Portschritte  der  Tecknik.    I  part.     Stuttgart,  1883.    Svo. 

Weselsky,  p.,  und  B.  Benedikt.  Dreittsig  Uebnugaaufgaben  ala 
erste  Anieitnog  znr  quantitativen  Analyse.     Wieu,  1883.    Svo. 

Will,  H.  Anleitatig  znr  cberoischeD  Analyse.  12  edit.  Leipzig,  1883. 
8vo. 

.    Tafeln  zar  qualitativen  chemischen  Analyse.    12  edit.    Leip- 
zig, 1883. 

WisBEE,  John  P.  Chemical  manipulations.  Course  of  sciences  ap- 
plied to  military  art.  Printed  at  the  United  States  Artillery  School, 
Fort  Monroe,  Va.     18S3.    roy.  Svo. 

WiTTHAUS,  K.  A.    The  Medical  Student's  Manual  of  Chemistry.    1883. 

Woodward,  C.  J.  Arithmetical  chemistry,  or  arithmetical  exercises 
for  chemical  stnrlents.    London,  1883.    Svo. 

Wboblewski,  S.  yon,  und  Olszewski.  Ueber  die  Verfliissiguog  des 
Saaerstoffes  und  die  Erstarrungdes  Schwefelkohlenstofies  und  Al- 
cohols.   Wien,  1883. 

WdRTZ,  Adolphe.  Dictionnaire  de  chimie  pureet  appliqu^  Sup- 
plement.   Fasc.  3.     Paris,  1883.    roy.  Svo. 

WuRTz,  Abolphe.   Lefons  ^l^men  taires  de  cbimie  moderne.  5  edition, 

Paris,  1883. 
Zaengeble,  M.    Gmndriss  der  Obemie  und  Mineralogie.     Nach  deo 
Deaest(.>n  Ausichten  <ter  Wisoenscbaft  fur  den  Unterricht  an  Mit- 
telschulen,  besonders  Gewerbe-,  Handels-  und  Bealschulen  bear- 
beitet^    1  part.    Braunschweig,  1SS3.    Svo. 

NBCROLOQT  OF  CHEUtSTS,   1883. 

Dr.  J.  Lawrence  Smith,  of  Louisvdle,  Ky.,  died  October  12, 1883. 
Dr.  Smith  was  born  near  Obarleston,  S.  0.,  December  16,  ISIS;  was 
gradanted  from  the  University  of  Virginia,  and  from  the  medical  de- 
partment of  the  University  of  South  Carolina.  In  early  life  he  followed 
the  profession  of  civil  engineer,  but  afterward  turned  his  atteotioD  to 
H.  Mi..  6.^—42  .,„„g|^. 
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cbetnistry  and  mineralogy,  making  also  a  specialty  of  meteorites,  lie 
was  the  inreutor  of  the  iiivertetl  microscope,  so  useful  in  the  study  of 
chemical  reactions.  In  1851  he  was  elected  professor  of  chemistry  in 
tbe  University  of  Virginia,  and  later  to  the  same  chair  in  the  Medical 
College  at  Louisville,  Ky.  During  bis  later  years  he  was  the  chemist 
and  superintendent  of  the  Louisville  Gas  Works. 

Dr.  Smith's  original  contributions  to  chemistry  and  mineralogy  are 
numerous  and  important;  with  the  smaller  papers  they  aggregate 
nearly  one  hundred.  He  published  his  collected  researches  in  18T3  in 
an  8vo  volume  of  400  pages.  These  embrace  several  papers  on  emeiy, 
of  both  Chester,  Mass.,  and  of  Asia  Minor ;  several  memoirs  on  meteor- 
ites, describing  more  than  twenty-five  different  specimens,  and  valu- 
able papers  on  analytical  methods  with  which  his  name  will  always 
bo  associated.  Dr.  Smith  was  a  member  of  many  learned  socieiies,  and 
received  high  honors  from  several  European  Governments. 

Dr.  IiEONABD  D.  Gale  died  in  Washington,  D.  C,  October  22,  in 
his  eighty-fourth  year.  Dr.  Gale  was  a  chemist  and  physicist  and 
aided  Prof.  S-  F.  B.  Morse  in  his  early  experiments  in  telegraphy. 

Chaeles  HEsnEBT  Hutchinson,  a  pharmaceutical  chemist,  died 
in  London  in  A]>nl,  aged  24.  He  published  several  original  researches, 
and  at  the  time  of  his  death  was  assistant  t«  Professor  Armstrong  at 
tbe  London  Institution. 

Peter  Sfbncb,  bom  at  Brechin,  Scotland,  in  IS06,  died  at  Old 
Tiafford  July  5,  1883.  He  founded  the  Pendleton  Alum  Works,  uear 
Itlanchester,  which  were  the  largest  in  the  world,  being  capable  of 
prwiuciug  200  tons  of  alum  per  week.  Mr.  Spence  took  out  fiftj'  to 
si.\ty  i>atents,  nearly  all  for  improvements  in  chemical  processes.  He 
was  accounted  one  of  the  best  practical  chemists  of  the  day,  obtaining 
this  distinction  by  hartl  work  in  the  laboratory. 

Dr.  James  Yuhkg,  the  distinguished  industrial  chemist  of  Scotland, 
died  near  Gla»^ow,  May  14, 1883,  in  bis  seventy-first  year.  His  name 
has  long  been  ideutilied  with  the  paraffin  industry,  in  which  he  amassed 
great  wealth, 

John  Elliott  Howabd,  a  well-known  chemist  of  London,  died  in 
November,  aged  seventy-six  years. 

Dr.  Arthue  F.  Tayloe,  jirofessor  of  chemistry  in  the  Case  School 
of  Applied  Science,  Cleveland,  Ohio,  died  suddenly  in  New  York  City, 
June  28,  aged  thirty-two  years.  Dr.  Taylor  was  bom  in  Aodover, 
Mass.,  December  10,  1853,  was  graduated  at  Dartmouth  in  1874,  and 
at  th ;  University  of  Gottengen  two  years  later.  He  took  au  active 
jiart  in  the  organization  of  the  Case  School  of  Applied  Sciences,  and 
his  early  death  removed  therefrom  a  man  of  bright  promise. 

Dr.  Kabl  LtJDWia  Beimeb,  an  iudtistriul  chemist  of  Prussia,  died 
January  15,  1883.  Beimer  was  born  December  25,  lS4fi,  in  Lei|izig. 
In  1875  he  made  the  neat  discovery  that  salivylaldehyde  results  fruui 
the  action  of  chloroform  on  phenol  in  the  presence  of  alkalies. 
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Prof.  WiLHBLM  Weith,  of  Zurich,  who  died  November  29, 1881,  is 
bonoied  with  a  full  obituary  and  portrait  in  the  Beriekte  der  deuUckea 
ditmiichea  OaieUschaft  for  1882.  Weith  was  born  at  Homburg  May  0, 
1846. 

Prof.  ViKZSNZ  Klbtzinsky  died  March  18, 1832.  He  was  born  July 
16, 1826,  in  Gatenbrunn,  Ixtwer  Anstria.  A  ftiU  notice  of  his  life  and 
labors  is  published  in  the  Berichte  der  deuUchen  ehemUchen  QeaelUohf^t 
for  18^. 
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MINERALOGY. 


By  Prof.  Edwaed  a  DANA, 
TaU  College,  Neie  Baren,  Cotm. 


OENEBAL  WORKS  ON  HINERALOOT. 

The  most  important  cODtribatiou  of  tbe  .year  1883  to  miDeralogical  bib- 
liography is  tbe  worli  of  Prof.  Antonio  D'Auliiardi,  of  Pisa,  upou  tlie 
metals,  their  ores  aad  ore-deposits.  This  worli  differs  from  the  earlier 
pnblicatiOD  of  the  same  anthor  (on  the  Miueralogy  of  Tuscany,  1872 
-73),  ID  that  its  object  is  mainly  technit^l,  and  yet  the  amonnt  of  mate- 
rial brought  together  is  so  large  aud  the  manner  of  handling  the  subject 
BO  masterly  that  it  is  of  no  less  value  to  the  mineralogical  student 
than  to  the  roiDiog  eugiueer.  The  work  is  contained  in  two  volumes 
aggregating  more  than  a  tbonsaud  pages.  The  author  takes  up  the  im- 
portant metals,  as  gold,  silver,  copper,  and  so  on,  in  detail,  but  inclades 
in  tbe  discussion  uearly  all  tbe  elements,  even  the  rarest  of  them,  as 
galliom,  samarium,  &c  Under  each  head  a  description  is  given  of  the 
important  minerals  furnishing  the  element  in  question,  then  of  their 
oredeposilK,  and  with  this  is  coupled  a  valuable  discussion  of  the 
methods  of  deposition,  the  formation  of  mineral  veins,  and  similar  mat- 
ters. In  regard  to  the  latter  snbject,  it  may  Ite  noted  that  tbe  author 
is  in  general  inclined  to  look  for  tbe  source  of  the  metals  to  the 
depths  from  which  the  eruptive  rocks,  which  so  often  occur  with  the  ore- 
deposits,  have  been  derived;  he  favors  the  view,  further,  that  in  the 
majority  oC cases  the  ores  have  reached  the  vein  by  hydroplutonic  pro- 
ceuses  in  connection  with  eruptions,  and  as  compounds  with  sulphur, 
antimony,  or  arsenic. 

Tbe  Lebrlmck  der  Mineralogie,  by  Tschermak,  has  been  completed  dur- 
ing tbe  past  year,  and  forms,  perhaps,  the  best  general  text- book  in  the 
German  language.  The  ])hy8ie4il  portion  of  the  subject  is  presented 
with  much  clearness,  but  the  descriptiou  of  many  of  the  most  important 
species  is  meager  and  unsatisfactory,  even  for  the  cLtss  of  students  for 
which  the  book  was  especially  prepared.  A  valuable  general  work 
on  miueralogy  by  A.  de  Lappareut  has  also  appeared.  It  is  divided 
into  three  parts,  of  which  the  first  is  devoted  to  Geometrical  Crystnllo- 
giapby,  tbe  second  to  Physical  Grystullography,  and  the  third  to  the 
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Deficription  of  Species.  The  method  of  classificatioD  of  species  is  novel, 
the  part  wliich  each  species  plays  in  the  formation  of  the  earth's  crust 
lieing  the  determining  point.  Thus  four  classes  are  recognized:  (1) 
Silicates  or  elements  of  the  fandamental  rocks;  (2)  Elements  of  lain- 
eral  veins;  (3)  Metallic  minerals:  (4)  Combustible  minerals.  The 
book  is  intended  particularly  for  the  use  of  geologists,  as  will  be  in- 
ferred from  the  syntem  of  arrangement  of  species  adopted. 

Professor  Heddle,  of  St.  Andrew's,  Scotland,  has  pnblished  in  thel6tli 
volume  of  the  Encyclopedia  Britannica  a  chapter  ou  mineralogy,  which 
covera  nearly  one  hundred  qnarto  pages,  and  which  deserves  to  be  rec- 
cognized  as  an  addition  to  the  list  of  general  treatises  upon  the  science. 
The  author  covers  more  or  leas  completely  all  the  departments  of  Lis 
subject,  giviog  a  large  number  of  illustrations.  The  description  of 
s]>ecie8  is,  on  the  wholej  more  complete  than  could  have  been  expected, 
considering  the  obvious  limitations  to  which  the  author  was  subjected. 

A  new  and  enlarged  edition  of  Dana's  Text-book  of  Mineralogy  has 
been  publis'bed.  This  includes  several  new  chapters  upon  improved 
instruments  for  crystallograpbic  and  optical  study,  upon  new  methods 
employed  in  determining  the  physical  characters  of  minerals,  as,  for 
example,  the  specific  gravity  and  so  on,  and  also  a  chapter  containing 
brief  descriptions  of  new  species,  and  new  points  iu  regard  to  old 
species.  A  second  appendix  has  been  issued  to  the  third  edition  of  the 
Mineralogy  of  Chili,  by  I.  Domeyko,  which  contains  some  new  matter, 
chiefly  of  local  interest.  Of  local  character,  also,  is  the  second  edition 
of  the  Mituralg  of  Neie  South  Walea,  by  Liversidge. 

Under  the  ausiiices  of  the  United  States  Geological  Survey,  Mr. 
Albert  Williams,  jr.,  has  prepared  a  volume  of  much  importance,  enti- 
tled Mineral  Betourcea  of  tke  United  States.  The  design  of  the  work  is 
chiefly  technical.  It  is  divided  into  two  parts:  the  first  contains  state- 
ments and  statistics  in  regard  to  the  occurrence  and  production  of  the 
more  Important  mineral  products,  such  as  iron,  copper,  lead,  zinc,  Ac, 
also  coat  and  petroleum ;  still  further,  building-stones,  bricks,  cUys, 
fertilizers,  salt,  borax,  sulphur,  &c.  Chapters  of  considerable  lengUi 
are  devoted  to  the  more  important  of  these,  which  have  been  prepuvd 
iu  most  cases  by  specialists,  whose  past  experience  has  giren  them  no- 
usual  facilities  for  acquiring  the  kind  of  information  called  for.  The  sec- 
ond part  of  the  volume  contains  statistics  arranged  in  tabular  form 
for  each  State,  giving  the  scientific  and  popular  names  of  the  various 
ores,  minerals,  &c.,  which  are  now  mined,  and,  in  a  second  table,  tboee 
which  are  known  to  occur,  but  which  are  not  mined  at  present,  with, 
in  each  case,  a  general  statement  of  the  localities.  These  tables  have 
been  prepared  very  rapidly,  and  hence  are  professedly  inoomplete;  but 
the  design  is  to  revise  and  enlarge  them  as  additional  material  is  col- 
lected. 

Although  not  strictly  devoted  to  mineralogy,  a  newwork  undertaken 
by  Tschermak  deser\'ea  to  be  mentioned.     It  is  to  be  devoted  to  the 
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description  of  the  microscopic  coDstitationof  meteorites,  and  will  conaist 
largely  of  photographic  illastrations,  together  with  such  dedcnptions 
SDd  explanations  in  the  test  as  the  subject  calls  for.  The  preparation  of 
the  illustrated  plates  has  been  intrasted  to  J.  Grimm,  of  OfFenburg, 
who  has  carried  through  in  so  admirable  a  manner  the  work  of  Cohen 
demoted  to  the  illustration  of  the  microscopic  stmcture  of  minerals. 
One  part  of  this  work  on  meteorites  has  appeared,  and  the  remainder 
will  be  looked  for  with  interest.  It  promises  to  supply  along-felt  need, 
that  of  a  general  work  which  shall  present,  in  systematic  form,  for 
the  benefit  of  the  many  interested  in  the  subject,  the  large  amount  of  in- 
formation which  the  microscopic  study  of  meteorites  has  led  to. 

CBT8TAI.LOOBAFHT  AND  PHYSICAL  UIKEBAI.0OT. 

A  very  large  namber  of  articles  have  been  published  devoted  to  a  do- 
Bcription  of  the  crystalline  form  of  minerals,  but  most  of  them  are  of 
too  limited  Interest  to  require  notice  here.  Attention  will  be  called  only 
to  a  few  of  more  general  character.  The  sitecies  of  the  feldspar  group 
have  been  the  objects  of  much  study  both  with  reference  to  their  crys- 
talline form  and  their  optical  proiierties.  Klockmaun,  for  example 
{ZeiUch.  Kryat.,  Tt,  493},  has  studied  the  various  kinds  of  twin-crystals 
of  orthoclase  which  occur  in  the  granitite  of  the  Biesengebirge,  with  the 
result  of  adding  materially  to  our  knowledge  of  this  already  complex 
subject.  Forstner  {Zeitaoh.  Eryst.,  Till,  125,  also,  I,  647)  has  devoted 
himself  to  the  feldspars  which  occur  in  the  volcanic  rocks  of  the  island 
Paiitelleria.  He  has  proved,  in  the  first  place,  the  existence  there  of  a 
lodtyortkoclase,  monoclinic  in  crystallization  aud  near  albite  in  angle. 
The  compositiou  corresponds  to  one  molecule  of  orthoclase,  or  potassium 
alumiDum  silicate,  aud  two  molecules  of  an  analogous  sodium-aluminum 
silicate.  Other  cases  of  a  sodium-bearing  orthoclase  have  long  been 
known,  but  the  sodium  plays  here  a  more  prominent  part,  aud  the 
erystallograpbic  and  optical  data  given  by  Forstiier  are  of  great  value 
in  showing  the  relation  of  this  monoclinic  member  of  the  feldspar 
family  to  the  potassium-bearing  varieties  of  the  triclinic  feldspars  or 
plagioclase.  Fiirstner'a  investigation  of  the  plagioclase  feldspars  of  the 
same  locality  is  most  complete,  aud  yields  many  interesting  points  which 
can  he  only  hinted  at  here.  The  interest  connected  with  this  group  of 
feldspars  has  been  much  increased  since  tbe  general  acceptance  of 
Tschermak's  well-understood  theory  as  to  their  relation  in  composition, 
and  since  the  optical  investigations  of  Schuster  have  shown  that  in 
optical  characters  there  is  a  transitioa  analogous  to  that  in  composition 
Iroo  the  one  extreme  (anorthite)  to  the  other  (albite).  Tbe  feldspars 
examined  by  Fiirstner  form  a  seiics  with  little  calcium  aud  rich  in  so- 
dium,  and  hence  approximatiug  to  albite ;  but  at  the  same  time  the  nu- 
nsoal  large  i>erceutage  amount  of  potassium  separates  them  from  the 
ordinary  plagioclase.  The  author  shows,  however,  that  they  can  be  con- 
udeted,  in  the  sense  of  tbe  Tschermak  theory,  as  isomorphons  mixtures 
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of  tlie  three  known  species  of  plagioclasc,  cootainiag  respectively  cal- 
cium, Bodiam,  and  potassiam.  He  shows,  also,  that  there  is  the  same 
sort  of  correspoodenco  in  optical  characters  aa  that  prove*l  by  Schaater 
for  the  varieties  of  plagioclase  coDtaioiiifr  no  iwtassium. 

A  Homber  of  other  important  mrmoint  on  the  feldspars  can  only  be 
alludeil  to  here,  as  those  of  Wiik  on  the  feldspars  of  St-.  Gotthard  unil 
of  Fiuuland  (ZeiUch.  Kiyst.,  Tii,  76;  viri,  203),  and  of  Bcutell  {ZrUiti. 
Kryst.,  viji,  351),  on  some  Silesiaii  feldspars  of  the  potassium-sodtam 
type.  More  important  than  these  is  a  new  memoir  liy  Dea  CloiEcans 
[Bull,  Soc  Mia.  France,  vi,  89),  who  lias  contributed  more  to  our  knowl- 
edge of  the  optical  characters  of  themembei'sof  thegroup  than  any  one 
else.  He  has  made  a  new  determination  of  the  angle  of  the  optic  axes. 
the  orientation  of  their  plane,  and  of  their  bisectrices,  and  of  tke  dif- 
ferent kinds  of  dispersion  in  a  liii^e  number  of  varieties  of  albite  and 
oligoclase.  As  the  result  of  these,  he  admits  that  the  relations  shown 
by  Schuster  exist  in  many  cases,  bnt  he  finds  numerous  exceptioDs, 
and  concludes  that  these  relations  are  not  generally  true  as  claimed  by 
Sohuater.  The  same  author  has  also  described  a  soda-orthoclase  from 
the  island  of  Quatre  Bibeiras  [Ibid.,  ti,  107),  which  is  interesting  be- 
cause it  corresponds  so  closely  to  the  varieties  found  by  Forslner  iu 
Paotelleria  as  described  above. 

The  discassion  in  regard  to  the  cause  of  the  so-oalled  optical  anoma- 
Iies  observed  in  many  crystals — alluded  to  at  some  length  in  the  last 
volume  of  this  Report — has  been  actively  carried  on  during  the  past 
year.  The  most  imi>ortant  contribution  to  the  subject  is  that  of  Bitck- 
iog  [Zeittch.  Kryst,  vii,  555),  who  has  investigated  the  effect  of  a  knowD 
pressure  upon  doubly  refracting  minerals,  following  oat  a  line  of  inves- 
tigation already  entered  into  by  himself,  Klocke,  and  others.  Expm- 
ments  were  made  with  sections  out  transverse  to  the  optic  axis  of  apatite, 
beryl,  and  tourmaline,  and  one  of  sanidine  transverse  to  the  acute  bixcc- 
trix.  With  apatite  the  pressure  changed  the  uniaxial  figure,  seen  iu 
couvergiug  polarized  light,  into  a  biaxial  figure,  the  axial  angle  appear- 
ing in  the  plane  perpendicular  to  the  pressure,  lo  the  case  of  berjl,  the 
section  employed  showed  already  a  biaxial  figure  with  the  angle  in  Ibe 
direction  of  the  pressure;  pressure  diminished  this,  and  as  it  was  in- 
creased an  axial  angle  [»erpeodicalar  to  the  direction  of  pressure  arosit. 
Results  similar  to  the  above  were  obtained  with  tourmaline,  though  tbe 
axial  angle  was  smaller  than  in  the  other  cases,  and  even  a  pressure  of 
100  pounds  ])rodnced  no  change  that  was  i>ern)anent.  It  need  hardly 
be  added  that  experiments  such  us  the  above  are  most  conelustve  in 
showing  that  pressure,  as  produced  by  iulernid  tension,  muttt  in  man; 
cases  be  tbe  true  explanation  of  the  opticid  anomalies. 

Brauns  (Jakrb.  JUin,,  1833,  ii,  102)  has  made  another  valuable  contri- 
bution  to  the  subject.  He  has  followed  Klocke  in  investigating  ahim, 
lead  nitrate,  and  some  other  salts.  His  conclusions  are  that  chemically 
pure  crystals  (of  alum,  &c.,)  are  completely  isotropic,  while  the  anoma- 
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Ions  double  refractioo  arises  with  the  admixture  of  aa  isomorphous  salt. 
For  exninptfl,  pure  crystals  of  potash  alum  were  isotropic,  while  crystals 
formed  of  isomorphous  mixtures  of  potash-alum  and  auiroonia-alum 
xhowed  a  more  or  less  distinct  double  refraction.  From  this  it  is  argued 
that  the  mixtures  of  unlike  molecules  must  exert  nn  influence  upon  each 
other,  causing  in  some  way  not  clearly  made  out  a  sort  of  internal  ten- 
sion. Further  inrestigatious  in  the  same  field  and  on  a  wider  range  of 
iramoqihous  compounds  are  much  to  be  desired. 

The  si>ecie8  boracite  is  one  about  which  mnch  interest  has  centered 
in  connection  with  this  subject,  and  the  thorough  investigations  of  Klein, 
alluded  to  in  the  Beport  for  1382,  had  seemed  tn  prove  pnttty  clearly 
that  it  was  to  be  referred  back  to  the  isometric  system,  and  it«  optical 
characters  designated  as  true  "anomalies"  doe  to  molecular  tension. 
The  subject  has  been  further  investigated  by  Mallard  [Bull.  Soc.  Min. 
Pramx,  vi,  122, 129),  chiefly  with  reference  to  the  effect  of  heat  upon 
its  optical  properties.  His  results,  as  interpreted  by  Klein,  go  to  prove 
that  boracite  is  dimorphous,  since  only  at  a  temperature  of  about  30U<3 
do  tlie  sections  become  isotropic.  At  the  elevated  temperature,  then 
the  molecules  satisfy  the  demands  of  isotropism  corresponding  ti>  an 
isometric  form,  while  at  ordinary  temperatures  the  condition  of  the 
molecules  is  abnormal  and  corresponds  to  their  arrangement,  or  their 
own  symmetry  corresponds  to  an  optically  biaxial  crystal. 

Some  additional  observations  have  been  made  by  Ben-Sande  {Bull. 
Soc  Min.  France,  Tl,  260),  whose  investigations  of  analcite  and  perofs- 
kite  are  well  known.  These  relate  to  rock  salt  and  sylvite;  he  finds 
the  probable  cause  of  their  doubly  refi-acting  character,  as  oliserved  by 
him,  in  part  by  irregularities  produced  by  rapidity  of  crystallization  and 
in  part  by  a  cause  like  that  suggested  by  Brauns,  as  stated  above. 

Klein  has  published  {Jakrb.  Min.,  1883,  i,  87)  results  of  an  exhaustive 
study  of  garnet,  with  reference  to  its  anomalous  optical  character. 
These  are  of  especial  interest,  because  garnet  is  oft«n  takei>  by  the 
French  school  (Mallard,  Bertrand)  as  a  typical  example  of  "pseudo- 
Kymmetry,"  they  explaining  the  optical  character  as  really  belonging  to 
the  molei;ular  structure  and  the  outward  form  a  complex  twin.  Klein's 
observations  are  most  conclusive  in  showing  that  the  latter  explana- 
tion is  not  the  correct  one;  on  the  contrary,  that  garnet  is  to  be  still 
considered  as  a  trne  isometric  si>ecies,  and  that  the  anomalous  optit^I 
characters  are  due  to  secondary  causes.  This  memoir  of  Klein  is  one 
of  the  most  important  that  has  been  devoted  to  this  subject. 

The  memoir  of  Groth  {ZeiUch.  Ki-yst.,  vil,  375, 4.'i7)  Hi>on  the  members 
of  tbe  cryolite  group  has  been  coneludeil  (the  first  part  was  alluded  to 
in  tbe  report  for  1882).  Tbe  same  subject  has  been  written  upon  by 
Dbb  Cloizeaux  (Bidl.  Soc.  Min.  France,  V,  310,  vi,  254)  and  by  Krenner 
{Berichte  atu  Ungam,  i).  Further,  Gross  and  Hillebrand  {Amer.  Journ. 
Se.,  ZXTI,  271)  have  published  an  exhaustive  account  of  the  minerals 
of  this  group  from  the  Pike's  Peak  region,  Colorado.     The  crystallo- 
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fn^pliic,  optic&I,  and  chemical  relntiooR  of  these  mineralB  are  too  iatri- 
cate  to  allow  of  their  being  developed  here,  but  it  may  be  Raid  in 
geoeral  that  the  resalt  of  the  large  amount  of  work  done  npon  this  dif- 
ficult group  has  been  to  establish  definitely  the  form  and  composition 
of  moAt  of  the  members,  so  that,  thongh  the  conclusions  reached  are  to 
some  extent  contr8dictor>',  we  are  much  nearer  to  a  fall  onderstandiDg 
of  the  subject  than  was  the  case  a  few  years  since. 

It  has  been  shown  by  H.  C.  Lewis  that  the  magnetite  present  in  den- 
ftritio  forms  iu  many  specimens  of  mica  acconls  iu  the  direction  of  ita 
markings  with  the  directions  of  the  lines  of  the  "atrike-figures"  pro- 
duced by  a  blow  on  the  mica  snrface  with  a  blunt  point.  It  ia,  then,  a 
case  of  parallelism  between  tlie  crj'stalline  directions  of  the  two  species, 
analogous  to  many  similar  examples,  like  rutiie  on  hematite,  albiteon 
orthoclase,  tetrahedrite  on  chalcopyrite,  and  so  on.  The  same  author 
{Proc.  Acad.  Sat.  8oi.  Philad.,  February,  1883)  has  described  what  he 
regards  as  a  crystallized  serpentine  from  Way's  quarry,  Delaware.  A 
very  much  detailed  article  on  the  structural  peeuliarities  of  the  danburite 
crystals  from  the  Skopi,  Switzerland,  has  been  published  by  Schas(«r. 
{Tschermak,  Min.  Petr.  Mittlt.,  T,  397.) 

Some  progress  has  been  made  in  the  inves^gation  of  the  relations  of 
crystals  with  respect  to  cohetion.  Qleitfi&che  is  the  German  name  for  » 
slipping  surface,  or  the  direction  in  a  crystal  in  which  a  slipping  of  the 
molecules  may  be  made  to  take  place  by  pressure  or  a  blow.  This  sub- 
ject was  first  developed  by  Reuscli,  but  others  have  since  followed  in 
the  same  line.  The  well-known  artificial  twins  of  calcite  (as  shown  by 
Baumhaner]  are  a  good  example  of  this  molecular  slippiug.  Recently 
the  subject  has  been  further  investigated  by  MUgge  {Jakrh.  Min.,  1883, 
I,  32;  II,  13)  with  respect  to  gypsum,  stibnite,  and  some  other  species. 
More  important  than  his  special  observations  are  the  conclusions  which 
be  reaches  that  these  "Gleittliichen"  appear  to  be  limited  to  miner^ 
showing  great  differences  of  cohesion  in  different  directions — that  is, 
those  with  perfect  cleavage— and  they  exist  most  distinctly  at  right 
angles  to  this  cleavage  direction,  or  where  the  cohesion  is  a  maximum. 
This  molecular  slipping  then  takes  place  l>ecaose  the  cohesion  being 
greatest  a  separation  of  the  molecules  can  be  effected  with  most  difli- 
culty,  while  the  slipping  takes  place  with  no  more  diflQculty  than  in 
other  directions.  Planes  of  cleavage  and  of  molecular  slipping  are  then 
diametrically  opposed  to  each  other. 

The  methods  of  determining  the  specific  gravity  of  minerals  and  of 
separating:  mechanically  miuernl  mixtures  have  been  reviewed  by 
Gisevius  in  au  inaugural  dissertation  published  in  Bonn.  The  aathor 
concludes  that  the  methods  usually  employed,  involving  the  use  of  the 
hydrostatic  balance,  the  pycnometer,  and  the  spiral  balance  of  Jollr, 
are  all  liable  to  considerable  error.  He  then  goes  on  to  the  discussion 
of  a  method  suggested  by  Briigelmaun,  namely,  to  determine  tiie  aheo- 
lute  weight  of  the  fragment  by  a  balance,  and  theu  its  volume  by  tbe 
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)  ID  volnme  which  it  canses  when  introdnced  into  a  liquid  god- 
tsined  in  a  calibrated  cylioder.  The  aatbor  suggests  an  improvement 
intbe  latter  p»rtof  the  process,  and  gives  the  results  of  niitneroos 
detomiiDations  of  the  specific  gravity  of  qnartz  fragments.  The  namber^ 
obtained  vary  rather  .widely  in  the  second  dcitimal  place,  which  the 
author  conclades  is  dne  to  imparities  aDd  inclosures  in  the  specimens 
taken;  which,  however,  would  hardly  seem  possible  if  the  material  was 
selected  with  any  care.  For  the  mechnnical  separation  of  mineral  mixt- 
ores  the  author  regards  the  solotioa  of  D.  Klein  (see  report  for  1S82), 
Ihe  borotoDgstate  of  cadmium,  as  being  the  best  means,  preferable  to  the 
SoDstadt  Rolution — that  is,  potassinm-mercury  iodide. 

Rohrbach  ( Wiedemann's  Annalen,  xs,  169]  has  snggested  as  a  substi- 
tute for  the  Sonntadt  solution  a  solution  of  barium-mercury  iodide. 
It  is  obtained  by  mixing  together  thoroughly  in  a  flask  100  parta  barium 
iodide  and  13U  parts  of  mercury  iodide,  then  atlding  2Q  cc.  of  distilled 
water,  and  heating  to  150°  or  200°  over  an  oil-bath.  The  solution  is 
agitated  constantly,  and  when  complete  it  is  evaporated  down  in  a 
water-bath,  and  then  on  cooling  a  solntion  in  which  topaz  doats  is 
obtained.  The  specific  gravity  of  the  solotioD  is  from  3.676  to  3.588, 
It  is  less  easy  to  use  than  the  Soustadt  solution,  being  very  hygroscopic, 
and  besides  It  is  decomposed  on  the  addition  of  water,  crystals  of  red 
mercury  iodide  separating  out.  It  can  only  be  diluted  consequently  by 
the  addition  of  a  dilute  solution  specially  prepare<l.  BUttgenbach  bas 
proposed  a  metbotl  by  which  different  minerals  may  be  separated  from 
their  mixtures  on  a  large  scale  by  taking  advantage  of  their  different 
degrees  of  cohesion.  If,  for  example,  two  minerals  of  different  brittle- 
ness  are  thrown  against  a  solid  surface,  one  is  broken  up  into  smaller 
fragments  than  the  other.  Thus  when  sphalerite  and  pyrite  were  thrown 
several  times' against  a  cyliDder  and  then  sifted,  it  was  found  that  the 
larger  sieves  collected  the  fragments  of  pyrite,  while  the  particles  of 
sphalerite,  being  finer,  passed  through  and  were  collected  on  otbers. 
liiis  ia  only  useful  as  a  metallurgical  process^ 

In  the  subject  of  heat  a  memoir  by  Fletcher  (Phil,  Mag.,  October, 
November,  December,  1S83)  must  be  mentioned,  which  discusses  from 
a  mathematical  standpoint  the  expansion  of  crystals  upon  change  of  tem- 
perature. This  memoir  forms  a  continuation  of  an  early  discussioo  of 
the  subject  by  tbe  same  author,  in  which  a  series  of  propositions  -are 
established  by  mathematical  reasoning,  which  result  from  the  assnmptioo 
that  the  geometrical  and  physical  character  of  a  crystal  are  the  same 
along  all  lines  having  the  same  direction.  Since  the  publication  of  the 
first  paper  an  extcDsive  series  of  measurements  has  been  made  by  Beck- 
enkamp  with  a  view  to  determining  the  degree  of  permanency  of  the 
thermic  axes  (as  defined  by  Neumann),  and  this  second  paper  is  largely 
devoted  to  a  discussion  of  the  bearing  of  Beckenkamp's  measurements 
and  tbeir  mathematical  explanation.  M.  Dufet  {BuU.  Soc.  Min.  France, 
VL,  76)  bas  given  a  discussion  of  the  variation  in  the  indices  of  refrac- 


668  SCIENTIFIC   RECOED  FOR    1883. 

tjou  of  quartz  under  tiie  iaflaence  of  change  of  temperature,  a  sabiect 
on  which  mucli  work  has  already  been  clone,  es|>ecially  by  French 
pliysiciats. 

In  the  dcpai'tmeot  of  electricity  attention  may  be  called  to  a  memoir 
of  llankcl  {Abltandt.  Sachs.  Oes.  Wissenscha/ten,  xii,  552),  wbich  formsa 
continuation  of  a  line  of  experiments  which  he  has  been  following  oat 
ftir  a  series  of  years.  In  this,  the  sixteenth  paper,  he  gives  the  thenno- 
electrical  properties  of  a  number  of  minerals,  as  helvite,  pyromorpUite, 
phenactte,  and  so  on ;  hia  experimenta  go  to  show  the  distribution  of  the 
positive  and  negative  electricity  on  the  crystalline  surfaces  of  the  min- 
erals under  examination.  Roatgen  has  published  ( Oberheas.  Qei.  yatur.- 
und  Heilkunde,  xxii,  49,  97, 181)  several  memoirs  dealing  with  tke  elec- 
trical properties  of  quartz,  and  with  its  optical  properties  as  inflnenced 
by  electricity.  Thus  he  explains  the  development  of  free  electricity 
in  qaartz  by  pressure,  or  by  piezoelectricity  {as  defined  by  Hankel). 
This  subject  has  already  been  treated  by  J.  and  P.  Curie,  bnt  Bont^ 
carries  it  further  than  these  authors,  making  use  of  a  sphere  of  qnartz 
which  could  be  subjected  to  pressure  in  any  desired  direction.  He  also 
esplaius  the  development  of  electricity  by  change  of  tempenttare 
(thermo-electricity)  and  by  radiation  (called  actino-electricity).  Still 
furi:her,  be  shows  wbat  changes  in  the  double-refractiuD  of  qaartz  are 
caosed  by  electrical  forces.  Kundt  ( Wiedemann's  Annalen,  XYUi,  228) 
has  followed  a  somewhat  Btmilar  line  of  investigation,  developing  tfae 
optical  Iwhavior  of  quariz  when  placed  in  an  electrical  field.  Tbua  a 
prism  of  quartz,  cnt  parallel  to  the  vertical  axis,  and  with  a  square  sec- 
tion, was  electrified  ou  the  opposite  pair  of  prismatic  faces  witli  positive 
and  negative  electricity.  This  batl  the  effect  of  changing  the  circles 
of  the  interference  figures,  as  seen  in  polarized  light,  into  .ellipses  whose 
axes  varied  in  position  according  to  wbich  pair  of  faces  was  then  elec- 
trified— the  change  cori-espoudiug  to  an  expansion  or  coutractioQ  of  the 
crystal.  Another  memoir  by  Kuudt  {Ber.  Ak.  Berlin,  April  5,  1833) 
is  devoted  to  the  explanation  of  a  simple  method  by  which  the  pyro- 
electricity  and  itiezo-electricitycan  be  investigated  by  means  of  the  nse 
of  the  so-called  "Lichtenberg  flgiires." 

Tbepyro-electricity  of  sphalerite  and  boracite  forms  the  subject  of  an 
important  pajwr  by  Friedel  and  Curie  {Bull.  Soc.  Min.  France,  vi,  191). 
Th'e  observations  on  boracite  are  especially  interesting  in  connection 
with  the  results  obtained  by  Mallard,  as  stated  above,  tliat  boracite  is 
truly  isometric  above  205°  C. ;  they  show  that  boracite  becomes  pyro- 
electric  oidy  when  it  ceases,  on  the  fall  of  temperature,  to  be  iaonietric. 

The  use  of  the  new  contact-lever  goniometer  {FUlU-Hebel  Goniometer) 
of  Pness  is  discussed  by  Schmidt  {Zeitsch.  Kryst,  Till,  1 ).  He  shows  (hat 
under  favorable  cirenmstances  the  degree  of  accuracy  is  very  great.  It 
need  hardly  be  recalled  here  that  the  object  of  this  goniometer  ia  to 
measure  the  angles  between  two  crystalline  faces,  wbich  are  not  capable 
of  affonting  reflections,  so  that  the  reflecting  goniometer  iiao  be  eat- 
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ployed.  It  coDSists,  briefly,  of  »  Wollaston  guniomoter  and  a  lever  ar- 
rangement attached  to  the  stand,  which  brings  a  fine  point  down  to  the 
plane  to  be  measured.  By  use  of  the  lever  ea«h  of  the  planes  can  be 
adjusted  so  that  its  snrface  is  perpendicular  to  their  index,  and  then  the 
aogle  betweea  the  planes  is  given  in  the  usual  way ;  in  a  word  the  touch 
of  the  index  takes  the  place  of  the  reflection  to  the  eye  in  fixing  the 
position  of  the  two  planes  la  succession. 

The  stanroscope,  the  degreeof  accuracy  it  admits  of,  and  the  kind  of 
errors  it  involves,  is  the  subject  of  a  somewhat  diffuse  paper  by  Las- 
peyree  {Zeitsck.  Eryst.^  Tin,  97).  He  claims  for  the  instrument  a  high 
degree  of  accuracy,  but  shows  that  there  are  certain  unavoidable  errors 
vbich  limit  its  use  as  the  instrnmenta  are  now  constmcted. 

CHEMICAL  MIKEBALOOr. 

The  subject  of  the  artificial  production  of  minerals  continues  to  be 
one  to  which  many  contributions  are  being  made,  particularly  by  the 
French  chemists.  Bourgeois  {Bull.  Soc.  Min.  Prance,  VJ,  64)  describes 
the  prodactioD  of  crystallized  rhodonite  by  fusing  together  silica  and 
manganese  dioxide.  Oorgea  has  obtained  {lb.,  p.  136)  bausmannit«  in 
brilliant  octahedral  crystals  by  the  aid  of  manganese  chloride  kept 
fused  at  a  red  heat  in  an  oxidizing  atmosphere  charged  with  water 
vapor.  The  same  author  {1  b.,  p.  283)  has  succeeded  in  forming,  by  the 
synthetic  method,  the  manganese  garnet,  spessartite.  Lacroix  {lb., 
173, 176)  describes  artificial  crystals  of  gypsum,  and  also  crystals  of 
cerussite,  which  had  formed  in  bronze  coins  of  Roman  origin  found  in 
Algeria. 

Two  important  papers  bearing  upon  the  paragenesis  of  certain  me- 
tallic minerals  have  been  presented  by  Le  Gonte  (Amer.  Jour.  Sc,  xxv, 
424;  KXVl,  1).  In  one  of  them  he  describes  the  mineral  vein  formation — 
chief  in  interest  the  cinnabar  deposits — which  is  now  in  progress  at 
Steamboat  Springs,  in  Nevada,  thus  following  up  a^  earlier  paper  on 
the  phenomena  observed  at  Sulphur  Bank.  The  locality  at  Steamboat 
Springs  has  already  been  the  object  of  extended  papers  by  Laur  in  the 
Annaleg  da  Mines,  1863,  and  by  Phillips  in  the  Quarterly  Journal  of  the 
Oeoloffieal  Society  of  London,  1879.  The  phenomena  at  Sulphur  Bank 
and  Steamboat  Springs  are  in  some  respects  very  similar,  tbongh  in 
others  they  are  quite  different.  At  Steamboat  Springs  the  deposit  of 
silica  is  mach  more  extended,  as  explained  by  the  fact  that  the  hot 
waters  contain  mainly  alkaline  carbonates  which  carry  silica  in  solution, 
while  at  Sniphnr  Bank  they  contain  also  largely  alkaline  sulphides  and 
carry  metallic  sulphides  in  solution.  In  the  second  piiper  Le  Conte  dis- 
cDSHes  in  general  the  genesis  of  metalliferous  veins,  arriving  at  various 
interesttDg  conclusions  in  regard  to  theui ;  they  are  in  i)art  a  couflrma- 
tioo  of  earlier  results  reached  by  others. 

Of  the  many  papers  dealing  with  chemical  composition  of  the  differ- 
eut  mineral  species,  the  most  important  is  that  of  Tschermak  {Sitxber.  Ak.    , 
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Wien,  Kovember,  1883)  upon  the  scapolite  groap,  vhich  may  be  taken 
as  a  companion  to  the  earlier  memoirs  by  the  same  aathor  apon  the 
feldspars  and  apon  tlio  mica  group.  The  sobject  of  the  scapolites  is  » 
peculiarly  dlfficnlt  one,  since  there  is  the  wide  variation  of  composition 
but  without  a  corresponding  variation  in  cryatallographic  or  optiesl 
properties  such  as  characterizes  the  members  of  the  feldspar  gtonp. 
Tschermak's  work  is  based  largely  upon  new  analyses  made  with 
especial  care  to  insure  the  highest  possible  degree  of  accuracy.  His 
method  Is  essentially  that  which  has  served  to  throw  so  macb  light 
upon  the  feldspars,  uamely,  to  explain  all  the  varying  componnda  m 
ieomorphous  mixtures  of  two  end  silicates.  In  the  case  of  the  fcldspan 
the  two  extremes  of  the  series  have  a  re^  existence,  and  hence  Uie 
theory  rests  upon  fact,  iu  the  case  of  the  scapolite  hypothesis  plays  a 
more  prominent  part,  and  hence  the  system  is  to  some  extent  artifioal 
The  two  fundamental  silicates  assumed  as  fundamental  among  the 
Bcapolites  are  the  meionite  silicate  Si|,  Aln  Ga*  On  aud  maritdite  silieat« 
Siig  Alg  Nag  Ou  Cli,  and  all  the  others  are  regarded  as  intermediate 
isomorpbons  mixtures  of  these  two  extremes  iu  different  proportions. 

Among  the  many  more  papers  which  might  be  referred  to,  can  be 
mentioned  a  few  by  title  only,  as  the  dissertation  by  McCay  npou  the 
arsenides  of  iron  and  cobalt  (Freiberg);  a  paper  by  Heddle  ( TVaiM.  £ejr. 
Soe.  Edinburgh,  XXX)  upon  the  ores  of  iron,  manganese,  titaniam,  &c, 
in  Scotland ;  tlie  papers  on  the  cryolite  group  alladed  to  on  an  earlier 
page;  a  paper  by  Penfield  {Amer,  Jotir.  Se.,  xzti,  361)  on  a  peenhar 
massive  variety  of  descloizite  (near  tritochorite  of  Frenzel)  from  Mexico; 
a  paper  containing  analyses  of  zeolites  ttom  Zritz,  PeoDBylvania,  by 
Sadtler  {Amer.  Cheat.  Joum.,  it,  3d6),  and  another  by  E.  F.  Smith  (A^ 
T,  272),  on  mineraln  from  Lehigh  County,  Pennsylvania,  and  by  D.  B. 
Brunner  {lb.,  v,  279)  and  E.  F.  Smith,  on  the  composition  of  some  min- 
erals from  Berks  County,  Pennsylvania. 

0C0UBREI4CE  OFUINEBALS,  ESPEOULLY  IN  THE  UNITED  STATES. 
The  State  of  Maine,  always  remarkable  for  the  fine  and  rare  minenls 
it  has  affoi-ded,  has  bad  several  interesting  localities  added  to  its  already 
long  list.  At  Stonehaui,  in  Oxford  Connty,  Mr.  Nathan  W.  Perry  dis- 
covered a  fine  topaz  locality.  Subsequent  work  there  by  himself  and 
by  Mr.  George  F.  Kuuz  has  brought  to  light  some  very  remarkable 
8i>ecimeus.  The  Quest  topaz  crystal,  in  beauty  of  appearance  and  oom- 
plexity  of  form,  is  worthy  of  being  ranked  with  the  fine  topaz  cryetals 
from  Siberia.  The  locality  at  Stonebam  (briefly  alluded  to  in  the  Be- 
Iiort  for  1882)  was  described  by  Mr.  Kuuz  at  the  Minneapolis  meeting 
of  the  American  Association  for  the  Advancement  of  Science.  I%« 
topaz  crystals  occur  in  pockets  in  the  albite.  They  vary  in  size  fbm 
the  smaller  ones,  which  are  nearly  transparent  and  of  a  white  or  foint 
green  or  blue  color,  to  very  large,  coarse  crystals,  or  fragments  of 
ciystals,  weighing  more  than  40  pounds.    An  analysis  by  Mr.  C.  IL 
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Bradbury,  made  at  the  laboratory  of  Prof.  J.  W.  Mallet,  seems  to  sboT 
that  the  vouipositiun  uf  this  topaz  is  unnsiial  iu  having  tbree-foarths 
of  the  oxygen  replaced  byfluorioe,  iustead  of  one-half,  as  aaual.  A'sttO- 
ciated  with  the  topaz  are  a  number  of  miuerals,  the  most  interesting 
being  tripltte,  tripbylite,  columbite,  aud  beryl.  Stonefaam  also  afforded 
Mine  very  fiuu  aquamarines.  One  crystal  That  was  found  loose  in  the 
soil  had  a  length  of  5  inches,  and  was  perfectly  transparent  and  of  a 
rich  sea-greou  color.  Auburn,  Me.,  has  recently  afforded  some  beauti- 
fal  tourmalines,  mostly  of  smaller  size,  tboagb  one  bad  a  length  of  4 
iuches;  they  have  delicate  shades  of  pink,  blue,  and  green.  A  paper 
OD  this  locality  was  also  read  by  Mr,  Knnz  at  the  Minneapolis  meeting 
of  the  Association,  as  were  others  describing  the  occorrence  of  large 
crystals  of  audalusite  at  Gorham,  Me.,  and  of  transparent  whit«  garnets 
uear  Hull,  township  of  Wakefleld,  in  Canada. 

Mr.  W.  E.  Hidden  (Amer.Jour.  Sd.,  XXT,  393)  describes  the  occurrence 
of  some  remarkable  fluid-bearing  quartz  crystals  in  Alexander  County, 
North  Carolina.  From  a  single  large  pocket  400  pounds  of  fine  quartz 
crystals  were  obtained,  and  many  fragments.  Some  of  the  crystals  con- 
tained enormous  cavities  (the  largest  2^  inches)  filled  with  a  fluid,  and 
smaller  cavities  similarly  filled  were  very  common.  The  liquid  was 
water  with  some  carbon  dioxide.  Unfortunately  the  collection  of  crys- 
tals was  left  exposed  on  a  cold  night,  and  the  result  was  the  freezing  of 
the  inclosed  water  and  consequent  shattering  of  the  crystals,  a  coherent 
mass  of  fragments  and  cementing  ice  being  obtained. 

The  occurrence  of  rare  minerals  in  Amelia  County,  Virginia  (alluded 
to  in  the  Report  for  1882),  has  been  tbe  subject  of  a  paper  by  W.  F.  Fon- 
taine {Amer.  Jour,  Sci.,  XXV,  330),  Earlier  accounts  of  some  of  tlie 
ffliDemU  have  been  published  by  other  writers,  but  the  complete  de- 
scription of  the  locality  is  now  given  for  the  first  time.  The  minerals 
were  found  uear  Amelia  Court-House,  iu  excavations  in  coarse  granite 
▼eiuB  made  for  the  purpose  of  obtaining  mica.  The  rriatious  are  much 
Che'  sune  as  at  other  localities  io  granit«  veins,  so  that  the  locality 
furnishes  do  very  new  points  of  general  interest  except  the  individual 
minerals  it  affords-  Tbe  most  noteworthy  of  these  are  allauitei  found 
in  thin-bladed crystals,  sometimes  15  inches  long;  microlite,iu  modified 
octahedral  crystals  of,  for  this  species,  very  remarkable  size  (one  masti 
weighed  4  pounds);  mouazite,  in  rough  crystals,  in  one  case  weighing  8 
poQDds;  helvite,  in  granular  particles  aud  indistinct  crystals;  colum- 
bite,  in  masses  of  6  to  8  pounds.  There  are  also  beryl,  fiuorite,  garnet, 
aod  rarely  a  few  other  species. 

The  very  remarkable  occurrence  of  cryolite  and  other  fluorides  in  Col- 
orado, described  by  W.  Cross  and  W.  F.  Hillebrand,  has  been  mentioned 
OD  an  earlier  page.  A  new  topaz  locality  in  Colorado  has  been  described 
by  the  Bev,  B.  T.  Cross  {Amer.  Jour.  Sei.,  xxti,  334).  It  was  discovered 
by  Walter  B.  Smith  near  Platte  Mountain,  25  miles  north  of  Pike's  Peak, 
A  pocket  iu  decomposed  albtte  ^ielde4  itpwards  of  100  crystals  and . 
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cleiivnge  fragments,  and  associated  with  tbem  feldspar,  quartz,  Kotbite, 
tindSuurite.  Tbe1arge»t  topaz  fragment  weighed  11^  ouiiceu;  thelurgest 
crystal  weiglied4ouiice8,aDd  waa  of  a  light  straw  color,  perfectly  traug- 
pareut,  and  free  from  flaws.    The  crystals  are  highly  modified. 

A  new  locality  for  cassiterite  has  Iweu  descrJIted  by  W.  P.  Blake 
{Amer.  Jour.  Sci.,  XXTI,  235)  near  Harney,  iu  the  Black  Hills,  Dakota. 
It  occurs  in  a  coarsely  crystalline  granite,  together  with  spodumene,  iu 
gigantic  crystals  2  tp  Q  feet  in  length.  The  tin  ore  is  also  foumi  in 
stream  deposits  in  the  same  region.  Cassiterite  is  also  reported  froai 
Itockbridge County,  Virginia,  King's  Mountain, North  Carolina.aniliienr 
Ashland,  Clay  County,  Alabama.  Professor  Blake  also  desttribes  a  nev 
locality  of  green  turquoise  or  clialckutte  (from  the  Mexican  chalekikvill)  in 
Cochise  County,  Arizona.  This  locality  is  about  20  miles  from  Tomb- 
stone, on  n  spur  of  the  Dragoon  Mountains,  in  what  is  called  Tarqiieiiw 
district.  It  is  interesting  to  note  that,  like  the  Los  Cerillos  locality, 
there  are  ancient  excavations  which  were  worked  a_  long  time  since. 
The  color  of  the  niineral  is  a  light  apple-green  or  pea-green,  and  it  is 
less  abundant  than  at  the  Now  Mexico  locality. 

Professor  Harrington,  of  Montreal,  has  given  {Tram.  Roy.  Soc  Can- 
ada, May  2, 1333)  a  description  of  the  occurrence,  with  analyses,  of  some 
interesting  miuerals  Dew  to  Canada,  viz,  menegbiuite,  from  near  Mnrblc 
Lake,  township  of  Barrie,  Ontario;  tennantite,  from  the  Crown  mine, 
Capelton,  Qoebec;  strontianite,  from  Saint  Helen's  Island,  near  Mon- 
treal, and  acmite,  as  a  constituent  of  tbe'nepbelioe  syenites  of  Montreal 
and  Beloeil. 

Of  new  foreign  localities  little  need  be  said  here.  The  magniRcent 
stibnites  recently  brongbt  from  Japan,  however,  mnst  be  mentinnHl 
(see  Amer,  Jour.  Sci.,xxvi,  214).  Tbo  locality  is  on  the  island  of  Shik- 
oku,  in  Southern  Japan.  The  autimony  uiin^s  at  this  place  have  been 
long  worked,  and  the  Japanese  have  long  prized  as  ornaments  the  &m 
gronp  of  crystals  they  hare  yielded.  It  is  stated  that  they  monnt  them 
in  flower-pots  to  adorn  their  dwellings.  The  crystals  which  bare  come 
to  this  country  are  not  only  by  far  the  fluest  known  specimens  of  the 
species,  but  they  outrank  in  size  and  beauty  the  crystals  of  all  other 
metallic  mioerals.  The  crystals  are  of  splendid  luster,  often  very  highly 
modified  crystallographically,  and  of  remarkable  size.  Crystals  in  tb« 
Yale  Museum,  for  example,  have  been  described  which  have  a  slender, 
spear-like  form  and  are  nearly  2  feet  long.  There  are  also  large  groups 
with  diverging  crystals  3  or  6  inches  in  length. 

NEW  MINERALS. 

Bertrandite. — This  mineral  was  briefly  announced  by  M.  Bertram! 
several  years  since  (Bu/t.  Soc.  Min.,  iil,  06);  and  now  its  cbatucters 
having  been  fully  made  out,  it  has  been  named  after  him  by  his  col- 
leagne,  M.  Damour.  It  occurs  in  minnte  crystals  attaining  a  maiiamm 
length  of  three  or  four  millimeters.    These  crystals  belong  to  the  ortho- 
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rhombic  system,  and  are  sometimes  tabular  in  babit  through  the  ex- 
tension of  the  bracbyjiinacoiil,  but  more  Irequently  the  basal  plane  pre- 
(lamioates  and  the  ontline  is  bexagoual.  The  prismatic  angle  is  121° 
'^,  and  twins  with  a  re-entrant  angle  of  about  6(P  have  been  observed. 
The  plane  of  the  optic  axes  is  parallel  to  the  bracbypinacoid,  and  the 
acnte  negative  bisectrix  is  iiurmul  to  the  mucrupiDucoid.  The  crystals 
are  generally  |)erfectly  transparent,  and  either  colorless  or  with  a  slight 
tinge  of  yellow.  The  luster  is  brilliant  and  vitreoua.  The  hartluesn  '  < 
nearly  that  of  feldspar,  and  the  siwcific  gravity  is  2.50.  The  chemiciil 
composition  of  the  mineral  ban  been  establislied  by  M.  Damour.  He 
shows  it  to  be  a  hydrous  silicate  of  beryllium  (gluciuum),  conforming 
to  the  formula  3  Bej  Si  0*  +  Hi  O ;  the  water  goes  off  only  when  the 
mineral  is  subjected  to  a  red  heat.  In  composition,  then,  it  is  near  the 
rare  mineral  pheoacite.  fVom  which  it  differs  in  that  it  contains  water 
as  well  as  in  its  physical  aspects.  Bertraudite  has  been  found  at  the 
quarries  at  Petit-Port  and  at  Barbin,  in  the  neighborhood  of  Nantes. 
It  occurs  implanted  upon  quartz  and  feldspar  in  cavities  in  pegmatite. 
{Bull  Soc.  Mm.,  VI,  248,  25-^.} 

DumreuAerite. — In  a  memoir  on  the  volcanic  rocks  and  minerals  of 
the  Cape  Verde  Islands,  Doelter  describes  a  new  mineral  of  the  alum 
group  to  which  he  gives  tlie  name  Dumreicherite,  in  honor  of  Baron  von 
Dumreicher,  of  Lisbon.  It  is  a  mineral  of  secondary  origin,  occurring 
in  cniBtB  lining  crevices  in  the  lava.  Under  the  microscope  these 
crusts  are  seen  to  be  made  up  of  an  aggregate  of  fibrous  crystals,  whose 
optical  characters  correspond  with  the  monoclinic  system.  Crystals 
were  obtained  from  a  snlatioo  of  the  mineral,  but  they  did  not  afford 
the  means  of  definitely  fixing  the  form.  The  mineral  has  an  astringent 
taste,  dissolves  readily  in  water,  and  melts  in  its  water  of  crystalliza- 
tion. An  analysis  by  F.  Kertscher  showed  that  in  composition  it  cou- 
Hists  of  four  molecules  of  magnesium  sulphate,  one  of  alamiuum  sul- 
phate, and  thirty-six  of  water. 

Ekhwaldite. — See  below  under  Jeremejeffite. 

Empkolite. — A  new  mineral  from  the  remarkable  locality  of  Hfirrsjij- 
heig  in  Wermland,  Sweden.  It  is  descritied  by  IgetstrSm,  and  nameil 
from  the  Greek  word  signifying  to  hide,  in  allusion  to  the  difficulty  of 
recognizing  it  in  consequence  of  its  minuteness  and  of  its  being  con- 
founded with  the  inclosing  gaugne.  It  occurs  in  very  minute,  white, 
transparent  prismatic  crystals,  with  brilliant  luster.  According  to  an 
examination  by  Mr.  Bertraod,  the  crystals  belong  to  the  orthorhombio 
system,  with  a  prismatic  angle  of  128°  to  130°;  the  cleavage  is  perfect, 
parallel  to  the  brachypinacoid,  and  yields  brilliant  suifaces.  The  plane 
of  the  optic  axes  corresponds  to  the  direction  of  cleavage,  and  the  acute 
positive  bisectrix  is  parallel  to  the  bracbydiagonal  axis.  The  hardness 
of  the  mineral  is  about  six.  Before  the  blow-pii»e  it  is  infusible,  and 
with  cobalt  solution  it  gives  a  deep  blue.  According  to  several  analy- 
iu>s  it  is  csscniiallr  a  hydrous  silicate  of  aiuminum,  containing  also  a 
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little  magneaia,  lime,  and  iron  protoxide.  The  leBnlts  obtained  utuA 
very  satisfactory  because  the  material  analyzed  oontaioed  about  ni- 
teen  per  cent,  of  gangae.  The  composition  brings  empholite  neu  the 
davreozite  of  M.  de  KoniDck,  which,  however,  differs  in  ooDlaining  len 
water.  The  gaogoe  in  which  the  crystals  of  empholite  are  imbedded 
coasiste  essentially  of  damoarite  and  pyropbyllite ;  it  forms  a  wbite 
finely  micaceoas  mass  with  greasy  feel;  bome  other  associated  minenls 
are  mtile,  menaccanite,  svanbergite,  black  toarmalioe.  (Bull.  800.  Mik, 
VI,  40.) 

Oroddeekite. — Described  by  Arzrani  (Zeitseh.  Kryat.,  Tin,  343),  u 
a  new  zeolite  belonging  to  the  chabazite  group,  more  properly  to  be 
regarded  as  a  variety  of  gmelinite.  It  occurs  in  small  transparent  cryi- 
tals  similar  to  ordinary  gmelinite  in  habit  and  angles.  In  oompositioD 
it  corresponds  with  gmelinite  in  general,  bat  contains  nearly  8  per  cent. 
of  iron  sesqnioxide  and  3  per  cent,  of  mf^^nesia.  The  mineral  is  knovn 
from  a  single  specimen  only,  which  was  obtained  in  1867  &om  Andnu- 
berg  iu  the  Harz. 

Ig^trOmiU. — This  is  properly  a  variety  of  the  mineral  knebelite.  It 
is  described  by  Mate  Weibull  as  occnrring  with  other  manganese  min- 
erals at  Vester-Sitfbei^,  ^orrbiirke  pariah,  Sweden.  It  forms  grayish- 
black  crystnlline  masses  with  irregular  texture,  sometimes  almost  homo- 
geneouB  and  again  mixed  with  magnetite  and  carbonate  of  calcium  and 
manganese.  The  crystalline  form  was  not  determined,  bnt  two  dear- 
ages  were  observed  making  an  angle  of  131°  with  each  other,  and  alw 
a  third  indistinct  cleavage  at  right  angles  to  the  others.  It  is  trans' 
lucent  with  a  yellowish  color  and  vitreous  to  greasy  luster.  The  specific 
gravity  is  4.17.  An  analysis  showed  that  it  was  a  silicate  couttuning  41 
per  cent,  of  iron  protoxide,  and  19  per  cent,  of  manganese  protoxide, 
with  3  per  cent  of  magnesia..  This  makes  it  a  member  of  the  chrysidile 
gronp  intermediate  between  the  iron  chrysolite  called  fayalite,  and  the 
irou-manganeae  chrysolite  called  knebelite.  It  should  be  added  that 
'Heddle  has  earlier  used  this  name  as  a  synonym  of  pyroanrite.  [QeaL 
F6r.  FOrh.,  Stockholm,  Tl,  600.) 

Jeremt^effUe. — A  remarkable  mineral  both  from  its  physical  and  chem- 
ical characters.  It  was  brought  by  the  Russian  engineer,  M,  J^r^mejew, 
from  the  Soktoai,  southeast  of  Adnn-Tscbilon,  in  Western  Siberia.  It 
was  first  examined  chemically  by  M.  Damonr  (fiwU.  800.  Min.,  Ti,  20), 
who  gave  it  its  new  name.  He  described  it  as  oocnrring  in  hexagoofl 
prisms  resembling  apatite  and  beryl  in  habit.  Its  hardness  is  M,  and 
its  specific  gravity  3.28.  It  is  transparent  and  almost  colorless,  with 
vitreous  luster  on  the  fracture  space.  In  composition  Damonr  showed 
it  to  be  essentially  a  borate  of  ^nminum  containing  also  a  little  iron 
protoxide.  The  crystalline  form  of  the  mineral  has  been  -exhanstirely 
stndied  by  Websky  (Jahrb,f.  Min.,  1884,  i,  p.  1}.  H«  shows  tbat  while 
in  form  the  crystals  are  hexagonal,  in  &ct  only  the  outer  shell  is  opti- 
cally nuiaxiai,  while  the  interior  portion  is  made  up  of  six  segments  at] 
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alike  biaxial.  Between  these  two  parts  of  the  crystal  there  is  a  narrow 
nearly  opaque  ring.  The  boaDdary  lines  of  the  six  interior  segments  are 
perpendicular  to  the  prismatic  planes.  The  optical  characters  of  all  the 
segments  correspond,  the  bisectrix  in  each  being  parallel  to  the  vertical 
axis,  aad  the  axial  plane  makiog  an  angle  of  30°  with  the  sides  of  the 
exterior  hexagon.  Websky  proposes  to  limit  Damour's  name  to  the 
QDiazial  portion,  while  to  the  rest  he  gives  the  name  Eiohwaldite  after 
the  director  of  the  mines  of  Kertschinsk  who  collected  the  crystals;  it 
seems  probable,  however,  that  both  may  have  the  same  composition. 
Thecry8tal]ineform,according  to  Websky,  is  complex;  in  his  view  there 
are  present,  besides  the  prismatic  and  pyramidal  planes  belonging  to  the 
hexagonal  part  of  the  crystals,  also  some  terminal  planes  belonging  to 
the  interior  eichwaldite  which  he  refers  to  a  drilling  of  the  orthorhombic 
system.  It  cannot,  however,  be  regarded  that  the  rolatibus  of  the  two 
parts  of  the  crystals  have  been  fnlly  made  out. 

Manganhedet^ergite. — This  is  another  manganese  mineral  from  the 
same  locality  as  igetstrdmite,  described  above.  It  is  a  grayish-green 
pyroxenic  mineral  very  near  the  variety  of  pyroxene,  called  heden- 
bei^te,  and  differing  only  in  that  it  contains  between  6  and  7  per  cent, 
of  manganese  protoxide.  Its  hardness  is  5  and  its  specific  gravity  is 
3.55.    (Geol  Par.  Fdrh.,  SUtdchohn,  VI,  i99.) 

Pieroepidole. — According  to  the  examination  of  MM.  Damour  and 
Des  Cloizeaux  this  is  a  magnesian  member  of  the  epidoto  group,  differ- 
ing from  ordinary  epidote  in  that  the  calcium  is  replaced  by  mag- 
nesium ;  this  result,  however,  is  based  only  apon  some  qoalitative  teats 
by  M.  Damour,  and  hence  neetla  confirmation.  It  occurs  iu  small 
transparent  t«  translucent  crystals,  which  are  white  or  slightly  yellow- 
i^  in  tint.  They  scratob  glass,  and  are  infusible  before  the  blow-pipe. 
They  were  too  imperfect  for  exact  determination,  but  according  to  M. 
Des  Cloizeaux  correspond  with  ordinary  epidote  in  form  and  optical 
charactere.  The  specimens  examined  were  f^m  Lake  Baikal,  in  Siberia, 
where  they  occur  with  diopside,  calcite,  dolomite,  lapis  lazuli,  and 
pyritc    (Bull  8oc.  Min.,  Ti,  23.) 

Ridtellite. — MM,  G.  Cesaro  and  G.  Despret  have  given  the  name 
richeliite  to  a  supposed  new  mineral  from  Bichelle,  in  the  neigbbor- 
bood  of  Visti,  Belgium.  It  occurs  iu  compact  masses  of  a  cream-yellow 
color,  becoming  ochre-yellow  by  alteration.  The  hardness  is  between 
2  and  3,  the  specific  granty  is  2.  The  luster  is  greasy  or  resinous  to 
earthy.  An  analysis  yielded  some  doubtful  results,  but  led  the  authors 
to  regard  it  as  a  hydrous  fluo-phosphate  of  iron  and  calcium,  with,  as 
they  believe,  the  fluorine  in  combination  with  the  iron.  A  more  com- 
plete examination  is  needed  to  prove  that  it  is  a  new  and  definite 
mloetaL     (Ann.  8oc.  Belg.  Mem.,  X.) 

8e<mUite. — ^This  is  a  hydrous  phosphate  of  didyminm,  yttrium,  and 
other  rare  earths,  described  by  Brush  and  Fenfield  {Am.  J.  8e.,  XXT, 
iS9)j  &om  Salisbary,  Oonn.     It  occurs  sparingly  in  incrustations  in 
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limoiiite  and  ])yrolimite.  It  iu  botryuulal  or  stalactitic  iu  form  aad 
Itiis  ii  flbruuM  ruUiatcd  stnicture.  Tbe  barduesti  is  3.5,  tbv  specific 
gi-avity  uboiit  4.  Tlio  color  is  piiikiab  or  browuisb  to  yeltowisli  wtiitu. 
Tbu  uutbors  huve  sitice  called  atteutioii  to  tbo  fact  tliat  it  w  eitseutially 
idcDtical  with  tbc  tniuoral  rbabdophanc,  wLicb  was  first  announced  lii 
tSlS  by  Lett»om,  and  afterwards  examined  by  Bertrand,  and  uiore  fnlly 
by  Hiirllcj-,  Tbo  analysis  of  tbe  latter  shows  it  to  bv  a  bydrous  phos- 
phate of  tbe  cerium  and  yttrium  earths.  Tbe  Anioricao  mineral  cou- 
laius  uo  cerium  oxide  aud  a  larger  iwrcentage  of  the  yttrium  earths, 
but  tbe  two  conform  to  tbe  same  formula  and  are  essentially  the  same 
species.  BbabOophauc  is  known  only  in  a  few  specimens,  which  wero 
obtained  many  years  ago  iu  Coruwall,  Euglaud,  and  which  have  fiiura 
beeu  culled  blende. 

Sil/bergite. — A  mineral  near  authophyllite,  aud  probably  a  variety 
only  peculiar  iu  containing  8  per  cent,  of  maagauese  protoxide,  it 
occurs  iu  bluded  crystals  aud  crystalliue  af^gregates  with  prismatii; 
cleavage  like  amphibole.  It  bas  a  bouey-yellow  color  and  vitreous 
luster.  It  is  described  by  Mats  Weibull  as  occurring  with  other  man- 
ganese minerals  at  Vester-Silfberg,  Norrbiirke  parish,  Swedeu.  {GeoL 
For.  F&rk.,  Stockholm,  vt,  499.) 

Viandite. — A  nani^  given  by  Goldsmith  (Peale's  Report  on  Thtrmal 
Kprings)  to  au  unusually  hydrous  variety  of  opaliue  silica  or  geyserite 
fi-om  the  Yetlowstoue  Park.  It  6>rms  a  leathery  incrustatiou,  dryitif 
to  a  soft,  crumbling  mass;  it  probably  does  uot  represent  a  dofluite 
stable  compound. 

MINERAXOGICAL   BtBLIOGRAPHY,  1883. 

I. — JUineralogical  works. 

D'AoHiABDi,  A.    1  metaltj,  loro  miuei-ali  e  miuiere.    Vol.  i,  403  pp., 

8vo.    Vol.  II,  635  pp.     Milan. 
DiJfA,  E.  S.    A  text-book  of  mineralogy,  with  an  extended  treatise  on 
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Heddle,  — .  Ores  of  manganese,  iron,  chromiam,  and  titanium.    Trans. 

Boy.  Soc.  Edinburgh,  xxx. 
Eleih,  G.    Optiscbe  Stadien  am  Grauat    Jabrb.  Min.,  1883,  i,  87. 
Ebenneb,  J.  A.    Die  gronlandiscben  Mineralien  der  Kryolitbgnippe. 

Bericht«  ans  Ungam,  i. 
Kditdt,  a.    Ueber  das  optisehe  Verbalten  des  Qnarzes  im  electrischen 

Felde.    Wiedemann's  Annalen,  xnii,  228.    Ueber  eine  einfache 
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Heilknnde,  xxn,  49,  97.    Ueber  de  thermo-,  aktino-,  and  piezo-elec- 
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ScHTTSTEB,  MAX.     StadicD  Uber  die  FlScheDbeacbaiTenbeit  nod  die 
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pODenten  nud  der  Dispeision  feater  KSrper.    Zeitsch.    Kryst.,Tii, 
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RBCBOLOaY  OF  MIHBBALOGIBTS,  1883. 

J.  Reinhabd  Bluu.— Born  October  28, 1802 ;  died  Aagoat  21, 1883. 
For  many  years  professor  of  miner^ogy  at  Heidelberg;  bis  principal 
work  vas  his  treatise  od  paendomorpha,  pablished  in  1843,  with  four  sop- 
plements  pabliahed  in  1847, 1852, 1863,  1879;  he  was  also  tbe  aathorof 
a  general  work  on  mineralogy  and  another  on  lithology. 

FbANZ  ton  Kobkll.— Bom  Jnly  19, 1803;  died  November  11, 1882. 
Professor  of  mineralogy  at  Munich,  aothor  of  a  general  work  on  min- 
eralogy, a  volume  of  tables  for  tbe  determination  of  minerals  (in  11  edi- 
tions), of  a  work  on  tbe  history  of  mineralogy,  and  of  many  separate 
memoirs. 

J.  Lawbenoe  Smith,  of  Lonisvilte,  Ry.  Bom  December  16, 1818; 
died  October  12, 1883.  He  was  the  anther  of  many  memoirs  devoted  to 
Uie  chemical  composition  of  American  minerala,  and  ^80  to  tbe  deaorip- 
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tioa  of  meteorites.    He  was  for  some  years  professor  of  cbemistiy  at 
tbe  TlDiTersity  of  Virginia,  and  later  at  Loaisville. 

Fbikdbbich  WdHLBB. — Bom  Joly  31, 1800 ;  died  September  23, 18S3. 
FiDm  1836  to  his  death  professor  of  cbemistry  at  Qjfttingen.  His  chief 
coQtribations  to  science  were  iu  the  department  of  chemistry,  bat  be  was 
also  ft  mineralogist  and  pablidied  namerons  memoira  on  mineralogical 
efaemistry. 
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BOTANY. 


By  Prof.  William  G.  Farlow. 


The  year  1883  bas  not  been  mnrked  by  any  especially  striking  discoT 
ery  in  regard  to  the  physiology  or  morphology  of  plantn;  although  the 
mass  of  botanical  ht«rature  is  [lerbnps  greater  than  in  previons  yeai-s. 
In  this  conntry,  in  particular,  au  unusually  large  number  of  notes  and 
papers  on  phtenogams  have  appeared,  and  the  same  is  true  of  papers 
relating  to  fungi,  wbilo  there  has  been  a  comparative  dearth  of  writings 
oil  mosses  and  algie.  The  works  on  physiology,  although  nnmerous  and 
ill  many  respects  important,  bave  not  been  so  elaborate  in  character  as 
in  Home  year^:.  The  countless  papers  on  bacteria  can  no  longer  be  con- 
jsidered  under  the  head  of  botany,  for  by  far  the  greater  part  of  them 
have  a  purely  medical  Iwaring. 

VEGETABLE  ANATOMY   AND  PHTSIOLOOT. 

Schimper,  in  Bot.  Zeitung^  gives  the  results  of  observationR  on  the 
development  of  chlorophyll-grains  and  other  pigmeut  bodies,  and,  fol- 
lowing Fr.  Scbmitz,  who  found  that  in  algce  these  bodies  were  not 
formed  from  tbe  protoplasm  directly  but  arose  from  the  division  of 
previonsly  existiug  pigment-grains,  Schimper  has  examined  the  young 
parts  of  plants,  as  well  as  seeds,  and  finds  that  either  chlorophyll-grains 
or  Btarcb-builders  are  always  present,  and  by  their  division  are  formed 
the  pigment-grains  found  in  older  parts  of  tbe  plant.  Th.  W.  Engel- 
mann,  in  Bot.  Zeitung,  has  a  paper  on  color  and  assimilation  in  which  he 
considers  the  qnestion  whether  the  chloropliyll-grains  are  the  only  seat 
of  assimilation  in  green  cells,  and  by  asing  the  bacteria-method  of  detect- 
ing an  evolution  of  oxygen,  he  finds  that  no  oxygen  is  given  off  unless 
living  chlorophyll-grains  are  present.  Tachirch,  in  two  papers  in  Berickt. 
jyeuttck.  Sot,  Oesell.  on  chlorophyll  and  the  morphology  of  chlorophyll- 
grains,  regards  chlorophyllan,  which  is  identical  with  Piingsheim's 
hypochlorin,  as  the  primary  oxidation  product  of  chlorophyll,  and  dif- 
fers with  Meyer  in  believing  that  chlorophyll  and  aleuron-grains  are 
sarronnded  by  a  protoplasmic  membrane,  and  that  the  coloring  matter 
proper  is  in  the  form  of  an  etherial  oil  rather  than  of  granules.  Boebm, 
in  Bot  Zeitung,  expreaaes  the  opinioD  that  the  presence  of  starch  in 
chtorophyll-grainB  ia  not  Boffloient  proof  that  it  is  the  first  prodnot 
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The  stractare  and  fuDction  of  the  epidermal  system  of  plants  is 
treated  iu  detail  by  Westermaier  in  Pringsheim's  Jakrbuecher.  Am- 
brouD,  iu  the  same  journal,  shows  that  the  presence  of  pores  in  Uie 
onter  walls  of  epidermal  cells  is  not  opposed  to  the  theoiy  that  the 
pores  in  ioteroal  cells  are  for  the  purpose  of  assisting  diaHmotic 
changes.  Wilbelm,  iu  BertchL  Deutsch  Bot.  QeselL,  reports  that  is  a 
considerfible  nnmber  of  Coni/era  he  found  the  onter  opening  of  tbe 
stomata  filled  with  a  flne-grained,  waxy  sabstance,  evidently  intended 
to  diminish  transpiration.  In  the  same  jonrnal  are  papers  by  Schvea- 
deoer  on  the  protective  sbeatli  in  stems  and  tbe  way  iu  which  it  is 
strengthened;  a  preliminary  communication  by  A.  Fischer  on  thesiere- 
cell  system  of  Cucurhita;  and  Wilhelm  gives  tbe  resalts  of  some  exper- 
iments with  young  oaks,  which  had  been  stripped  of  their  leaves  id 
June,  and  on  examination  in  tbe  autumn  were  foond  to  have  a  double 
annual  ring,  confirming  the  observations  of  Kiny.  The  Bot.  Centmblett 
has  a  paper  by  Bussow,  Zur  KenntaUt  des  Holze*,  tnaonderheit  da  Com- 
i/fren  Eohei,  which  is  summed  up  as  follows  by  the  author:  The  ves- 
sels and  tracbeids  are  merely  pumps,  by  which  tbe  water  is  transferred 
from  the  roots  to  the  leaves  by  the  action  of  two  forces,  a  suction  act- 
ing through  tbe"zweiseitigen  Hoftuepfel''and  a  direct  pressure  acting 
through  the"eiuseitigen  Hoftnepfel."  The  microscopic  anatoniyofthe 
principal  Japane.se  Coniftra  is  illustrated  by  Kahamura  in  Hartig's 
Untersvch.  forafbot.  In«tit.  Munich.  Klebahn  has  a  paper  on  tbe  stnct- 
ure  and  function  of  Lenticells  and  their  substitutes  in  plants  destitute 
of  lenticells  in  Sericht.  Deutsph.  Bot.  Gesell.  In  tbe  last-named  jonm^ 
is  a  short  paper  by  Korscbelt,  in  which  he  states  that  not  only  in  Oy»- 
nogperms,  as  had  been  shown  by  Dingier,  but  in  certain  Phsnogams 
he  found  that  the  terminal  growth  took  place  by  means  of  a  thiee-sided 
scheitel-cell.  Also  in  tbe  same  journal  is  a  paper  by  Urban  on  the 
morphological  significance  of  the  thorns  of  Aurantiacea.  He  tbuikR 
that  they  are  not  transformed  axillary  branches,  as  is  generally  sup- 
posed, but  tbe  two  lower  leaves  of  an  axillary  branch.  The  Tomj 
Bulletin  has  a  paper  by  Shrenk  on  the  hansstoria  of  Commandra. 

Van  Tieghem  and  Guignard  give  some  observations  on  the  mechao- 
ism  of  the  fall  of  leaves,  and  the  species  specially  examined  hj'  then 
was  Oymnocladus  canadensix.  In  the  case  of  the  leaves  nroppr  a  layer 
of  cork  is  formed  at  the  insertion  of  the  leaf,  and  the  layer  of  sep- 
aration forms  above  the  cork  layer.  The  leaflets  have  a  menstnn 
formed  around  the  vascular  bundle  of  their  petioles,  and  by  the  forcible 
growth  of  the  meristem  tbe  bnndle  is  finally  ruptured.  In  the  Proe. 
Akad.  Witn.  Berlin,  Schwendener,  in  a  paper  entitled  Zur  Theorieder 
Blattstellungen,  replies  to  the  criticisms  of  his  opponents,  especially  C. 
De  Candolle.  Goebel's  paper  in  Priogsheim's  Jahrbvecker  on  tbe  de- 
velopment of  certain  inflorescenses  confines  itself  to  tite  Qrami^ta 
and  UrHcaceas.  In  the  Bot.  Zeitung  Goroschanlun  deBoribes  and  Sgnitf 
sleve-plfttM  in  tbe  membranee  of  the  oorposoolft  of  Cjroadi  ud  Oonl- 
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Tern,  antl  Prohaska  states  that  in  Daphne  tbe  nuclei  of  the  embryo-sack 
neitlier  unite  with  one  auotlier  uor  subsequently  divide  to  form  the 
nnclei  of  the  endosperm,  Celakovaky,  in  Pringsheim's  Jakrbvecker, 
baua  paiier  ou  Bmnologien  der  generativcn  Frodwkte  der  Fruchtblatter  in 
Pliu!Doganis  and  higber  Cryptogams. 

To  tiettle  tbe  question  whether  Droiera  was  really  nourished  by  the 
insects  canght  and  dissolved  by  tbe  leaves,  Bilsgeu  started  with  seedling 
plants  and  kept  them  nn<ler  control,  feeding  some  with  insects  while 
others  were  kept  free  from  insects.  His  results,  given  in  Bot.  Zeitung, 
confirm  tbe  accuracy  of  Darwin's  views,  for  the  Droserce  fed  on  insects 
nere  better  dovelo[>ed  than  those  which  were  not.  Marcns  A.  Jones 
duds  that  insects  are  eangbt  by  Meatzelia  lav\cauU».  Tbe  hairs  on  the 
leaves  are  furnished  with  barbs,  so  that  insects  which  insert  their  heads 
between  the  barbs  cannot  withdraw  them.  There  was  no  evidence, 
however,  that  the  insects  were  digested  by  tbe  plants.  In  the  American 
Saturalut  J.  F.  James,  in  an  article  entitled  Pitcher  Plants,  describes  the 
contrivances  of  Sarracenisc  for  catching  insects. 

Of  the  numerous  pLipers  treating  of  the  mode  of  fertilization  of  differ- 
ent flowers  we  can  refer  only  to  a  few  of  the  more  important.  Kusmos 
has  lieveral  papers  by  Fritz  and  Hermann  Mueller.  In  Die  Btumen  dot 
XehneHhaumai  Ft.  Mueller  remarks  that  Cariea  papaya,  tbe  pawpaw,  is 
an  exception  to  Spreogel's  rule,  tbat,  in  entouophilous  plants  with  im- 
perfect flowers  the  males  are  more  conspi  clous -than  the  female,  and  Her- 
mann Mueller  follows  with  remarks  on  fertilization  of  monoecious  spe- 
cies. The  last-named  botanist  has  two  other  papers  in  Kogmoa .-  one  ou 
tlie  significance  of  the  change  in  color  of  Pulmonaria  o^icinalis;  the 
other,  ArbeiUtheitung  bei  Staubgefceagen,  in  which  he  discusses  the  difer- 
cnt  functions  of  the  stamens  with  long  filaments  and  pale  pollen  and 
those  with  short  filaments  and  showy  pollen  both  in  the  same  flower,  as 
in  the  crape  mjrtle,  Lagerstrcemia.  Tbe  showy  pollen  is  to  attract  in- 
sects and  serves  them  as  food,  "while  the  ptile  pollen  is  for  fertilization  of 
the  flowers.  Facts  on  this  subject  have  also  been  given  by  Fr.  Mueller 
in  }fature.  In  some  biological  obser\'ations  on  flowers  from  South  Brazil, 
in  BerichL  DeuUch.  Bot.  Oesell.,  Fr.  Mueller  describes  the  i)e<:uliar  fertil- 
ization of  two  »i>ecies  of  Cypella. 

Tbe  pollination  oi  Aracea  has  been  studied  by  Arcaugeli,  who  gives 
a  number  of  interesting  details  in  Sow.  Giorn.  Bot.  The  peculiarities 
of  the  anther  of  Roaceea  purpurea  are  described  by  Lynch  in  Jour. 
Linn.  Soc.,  in  which  are  also  papers  by  A.  W.  Bennett  on  tbe  constancy 
of  insects  in  their  visits  to  flowers,  butterflies  being  very  irregnlar  and 
bees  very  constant,  and  by  Christy  ou  the  baliits  of  insects  when  visit- 
ing flowers,  in  which  he  shows  that  insects  prefer  a  number  of  succes- 
sive visits  to  the  same  species  of  flowers.  Aleehan  announces  the  dis- 
covery of  sensitive  stamens  in  BehinomctUH  AVhipplei,  and  he  gives  in 
Proc.  Acad.  Nat.  8ci.  Philadelphia  some  remarks  on  the  fertilization  of 
Ciietacece.    Mechan  reports  in  ^orrey  Bulletin  that  h^  has  found  cleistQ- 
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geoouB  flowera  in  Nemophita  maeulata,  Impatient  pallida,  Opuntia  UfO- 
cautit,  aud  Fioia  sarmmtoaa.  Urban  describes  the  fertilization  of  BMn- 
gia  in  BervM.  Deuttch.  Bot.  Qetell.,  and  a  large  Doiuber  of  facte  with  re- 
gard to  the  fertilizatioa  of  Rutacea  iu  a  paper  on  that  order  jo  JArk. 
Bot.  Gart.  Berlin. 

BAOTEBIA  AND   F£BM£NTS. 

We  can  in  this  connection  mention  merely  some  of  the  more  impor- 
taut  papers  on  bacteria  which  are  of  interest  from  a  botanical  pwDt 
of  view.  By  far  the  greater  part  of  the  very  nnmerous  pa|>ers  on  tfaeae 
organisms  have  treated  the  subject  from  a  medical  or  sanitaiy  stand- 
point ZopPs  Die  Spaltpihe,  originally  pnblished  in  the  Enegklopaiie 
dcr  NaturiFiMenBchnflen,  is  a  clear  and  well-illnstrated  treatise  which 
gives  the  botanical  characters  and  what  is  known  of  the  development 
of  the  principal  Schizomyeeteg  which  produce  chemical  or  pathogenic 
cbangee.  Miller  describes  and  figures  in  the  Berickt.  Deutack.  GatO. 
a  large  form,  Leptothrix  gigantea,  found  on  the  te«th,  aud  in  the  same 
journal  Knrth  describes  a  new  Bacterivm  Zopfii  with  coccus  and  bacte- 
rium forms.  The  Am.  Haturalitt  gives  a  description  of  some  pathogenic 
Micrococci  by  Burrill,  reprintwl  from  the  Report  lUiuois  Masenm. 

The  report  of  the  Carlaberg  Laboratory  has  an  article  by  R  Hansen  m 
the  PkyBiology  and  Morphologg  of  Alcoholic  Ferments.  He  studied  espe- 
cially the  endospores  of  different  Haccharomyeetea  which,  althoagh  tbej 
cannot  be  distinguished  from  one  another  by  morphological  charscten, 
yet  differ  in  the  time  required  for  germination  when  exposed  to  differ- 
ent temperatures.  He  gives  tables  showing  by  curves  the  i 
and  minima  at  different  temperatures.  The  forms  called  by  I 
I'oruUs  resemble  species  of  Saockaromyeea,  but  as  they  do  not  prodnee 
ascospores  they  are  considered  hy  Hansen  to  be  distinct  from  that  genos. 
Hanuen'9  paper  concludes  with  an  acconnt  of  some  secondary  iujorioiu 
changes  which  take  place  in  beer  from  the  growth  of  certain  ferments. 

IHALL0PHYTE8. 

Fiinift.— The  dfth  part  of  Brofeld's  Botanische  UntertuchungeH  treats 
of  UntilajpnecE,  aud  be  has  carefully  studied  the  mode  and  cumlitious  of 
germination  of  the  spores  of  several  genera.  The  form  of  germination 
depends  largely  on  the  nature  of  the  medium  in  which  the  sports  may 
l>e  at  the  time.  Under  certain  circumstances  yeastlike  cells  sie  ])ro- 
dnced  and  these  may  be  propagated  iodelinitely.  Even  iu  other  onkrs, 
as  shown  iu  Ejxhucus,  yeastlike  germinations  occur,  and  Brefelil  is  not 
willing  to  accept  the  view  that  ei)ecies  of  Saeckaromi/cea  are  distinct,  but 
he  regards  them  as  derived  from  other  fungi.  The  development  iif  some 
anomalous  Uittlaginete  has  been  studied  by  Comu  who,  in  the  Attn. 
8ci.  Nat.  describes  aud  figures  some  nuw  genera  distinguished  by  the 
mode  of  germination  aud  anatomical  peculiarities.  The  development  of 
the  anomalous  genus  Orofhiola  has  been  studied  by  Ed.  Fischer,  whoee 
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resalts  have  been  published  in  tlie  Bot,  Zeitung.  An  examination  of  liv- 
ing material  and  of  dried  speAimeoB  inclnding  those  in  BaveDel's  Fungi 
Caroliniani  shows  that  the  geuus  is  not  related  to  ^cidiMtn  as  some  have 
BDppoaed,  although  it  is  not  easy  to  say  in  what  order  of  fangi  Orapkiola 
aboald  be  placed.  The  Proc.  Royal  Society  contain  two  papers  by  Plow- 
Tight;  in  one  Mahonia  aqui/olia  is  stated  to  be  a  propagator  of  the  wheat 
mildew,  the  lecidinm,  of  which  appears  abandantly  on  Mahonia  in  some 
places  in  England  where  the  more  common  ^cidiam  on  barberry  is  scanty 
or  quite  wanting ;  the  second  paper  is  on  the  Life  Sittory  of  the  Dock 
^idium,  which  he  asserts  is  ooonected  with  Puodnia  arundinacea  D.  0. 
The  discostuon  between  Pringsheim  and  De  Bary  in  regard  to  the  de- 
tails of  the  fertilization  in  Saprolegniea  has  been  continaed  this  yeu-. 
The  first-named  tratanist  has  twice  referred  to  the  sobject.  In  the  Bot. 
GetUraUtlalt  he  replies  sharply  to  the  criticisms  of  Zopf  concerning  the 
sappoeed  amcebie  in  the  tabes  and  oogonia  of  Sa^olegnite.  The  other 
paper  appeared  in  Fringsheim's  Jahrbuechery  where  he  reaffirms  his 
riewa  in  opposition  to  the  apogamtc  nature  of  the  spores  in  some  species 
of  Acklya.  In  the  Bot.  Zeitung  of  January,  De  Bary  reiterates  his  be- 
lief in  the  apogamic  character  of  the  reprodaction  and  denies  the  validity 
of  Pringsheim's  views.  The  Centralblatt  has  a  paper  by  Zalewski  on 
the  reproduction  iu  Cystopua  followed  by  a  description  of  the  species  of 
the  genus ;  Baiunter  in  the  Ann.  Sd.  Nat.  has  two  papers  on  Jf  uoorint  in 
ooe  of  which  he  gives  a  detailed  account  of  the  conditions  which  affect 
the  prodnction  of  zygospores,  while  the  other  is  an  abridgment  of  the 
anthoi's  larger  work  on  the  snbject.  In  his  Aperfu  gyat^matiqwe  dee  chy- 
tridiac^  in  the  Arvh.  Bot.  du  Nord,  Sorokin  gives  an  account  of  the 
species  of  the  order  known  to  him  more  especially,  however,  those  ex- 
amiDed  by  him  in  Bnssia  and  the  East.  Hermann  Hesse  in  an  inaugnral 
thesis  discusses  the  systematic  value  of  the  anatomical  stmcture  of  the 
gills  in  Agarieini  without,  however,  arriving  at  any  very  satisfactory 
results.  A  contribution  to  our  knowledge  of  the  lower  forms  of  Myxo 
wyeete*  is  fonnd  in  a  paper  by  Fayoel  iu  Bot  Zatung  whore  he  gives 
the  development  of  OuttvUno  protea.  The  mechanism  of  the  discharge 
of  the  spores  in  atcomycetea  has  been  studied  by  Zopf  who,  in  Zeittchrijt 
naturwimmsckafl  Halle,  describes  and  figures  in  full  the  process  which 
takes  place  in  several  Sordarice  where  by  an  expansion  of  the  proto- 
phutm  behind  the  spore  at  the  tip  of  the  ascas,  the  spore  is  violently 
ejected  and  the  ascns  closed  afterwards.  Eidam  in  Cohu's  Beitrage 
atr  Siologi4S  has  a  paper  on  the  development  of  ascomycetes,  &a  shown 
by  species  of  Sterigmatoeystis,  of  which  some  new  and  curious  forms  are 
deecribed.  In  one  instauce  an  ascus  is  formed  by  the  union  of  two 
similar  spiral  byphee.  At  the  end  of  the  paper  is  a  reply  to  some  of  Bre- 
feld's  views  on  reprodnotion  in  this  gronp. 

The  papers  treating  of  American  species  of  fungi  have  been  unnsuully 
namerons.  The  33d  and  34th  Eeporta  of  the  New  York  Stale  Mmeum 
ioclade  deecriptions  and  figures  of  a  iarge  number  of  fungi  new  to  tlio 
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matt^  by  tbe  State  botanist  Mt.  0.  H.  Feck,  together  with  an  accoDDt 
of  et^trtain  coiiimoii  injuriona  fungi.  Peck  baa  also  several  papers  on 
new  Tuugi  ill  the  Torrey  BulUUn,  including  a  new  fern  nwt,  Ctroma 
('lieilaHthis,  and  a  now  geiina,  Neopeokia  Sacc.,  founded  ou  tbe  older 
Spharia  Coulteri  Pk.  A  considerat}Ie  number  of  new  species  of  the 
United  Slates  have  been  described  in  tbe  Torrey  Bulletin  by  Ellis  aucl 
Kellcrmauu  mid  in  tbe  Am.  Jfaturaliat  by  Ellis  and  Martin.  Hedwigia 
has  notes  and  descriptions  of  se\'eral  United  States  fungi  by  Winter, 
maw  of  the  descriptions  being  also  given  in  Torrey  Bulletin.  Farlow 
ill  I'roc.  Am.  Acad.  Boston  gives  critical  notes  and  descriptions  of  some 
of  tbe  species  contained  in  the  3d  and  11th  centuries  of  Ellis's  Nortli 
American  Fungi.  The  Peronoaporea;  of  the  United  States  is  tbe  title  of 
a  paper  presented  by  Farlow  at  the  ineetiug  of  the  tjoc.  Promntionof 
Agriculture  at  Minneapolis,  and  printed  with  a  supplement  in  the  BoU 
Gazette.  The  same  writer  bas  also  a  paper  on  Some  UstilagtHea  of  the 
United  Statts,  also  in  tbe  Bot.  Gazette.  A  description  and  figure  of  a 
Phallus  colle(;ted  in  I'ennsylvaiiia  by  Kau,  P.  togatua  Kalch.,  are  given 
in  the  Oazelte,  and  in  a  later  number  is  a  note  by  Farlow  who  regards 
tbe  species  as  identical  with  P.  duplicatus  Bosc.  Tbe  Proc,  Cincinnali 
^'oc.  Nat.  Hint,  has  a  pa|>er  by  A.  P.  Morgan,  Myootogio  Flora  of  the 
Miami  Valley,  with  full  descriptious  of  the  Agaridni  known  to  occur  in 
that  region,  illustrated  by  9  colored  plates.  Morgan  has  also  notes  on 
some  Kentucky  fungi  in  the  Gazette.  The  species  of  Vromyce*  fonudiu 
Iowa  are  fully  described  by  J.  C.  Arthur  in  the  Bull.  Minnesota  Aead. 
Set.  A  now  siiecies  of  Entotnophthora  infesting  Calt^tenus  differentiali* 
is  described  by  Bessey  in  Am.  Xaturalist.  New  American  fungi  have 
iiUo  been  tlescribed  by  Cooke  in  Grevillea,  where  among  other  things  be 
reports  the  appearance  of  a  new  Cycloderma  in  Ohio,  an<f  states  that 
MiUeria  herbatica  Fk.  is  the  long-lost  Testtcularia  Cyperi  Klotzsch. 

Ill  Bot.  Gazette  A.  B.  Seymour  has  a  note  on  the  synonymy  of  i^wtnnut 
iieterospnra  B.  &  C.  A  partial  TAst  of  the  Fungi  of  Wisconsin  is  giveu 
by  W.  F.  Bundy  in  the  Geology  of  Wisconsin,  Vol.  i. 

The  motit  extensive  systematic  work  on  fungi  which  has  Appeared 
dnriug  the  year  is  the  second  volume  of  Saccardo's  Sylloge  Fungonn 
including  tbe  remainder  of  the  Pyrenomycetes.  Saccardo  has  also  tssu^ 
A  series  of  plates  illustrating  the  fruit  of  tbe  genera  included  in  the  first 
twovolumesof  the  SyllogeandeT  the  title  Genera  Pyrenomycetum  Sckemm- 
tice  Delineata,  and  the  Fungi  Italici  Delineati  have  been  continued  to 
Ko.  1440.  The  classification  of  Saccardo  is  not  accepted  by  Cooke  in 
many  points,  and  in  Grevillea  tbe  latter  has  given  a  revision  of  some  of 
the  genera  alreiuly  treated  by  Saccardo,  viz,  Xytaria,  ffyporylon,  >'«■•- 
mt^aria,  Antkostonta  and  their  allies,  and  in  the  Journal  of  Botany  a 
revision  of  Spharella.  Tbe  first  volume  of  Cooke's  Illustrations  ofBrititik 
Fungi,  including  Ibe  Lcucospori  in  292  [dates,  has  been  completed,  atid 
the  beginning  of  the  second  volume  biis  a  niimlier  of  tbe  HyporkodH. 
Grevillea  has  also  a  notice  of  new  British  Fnngi  by  Cooke,  a  cla&Jflcai- 
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lion  of  the  BritUk  Vredinea  on  the  oontinental  method  by  Plowright, 
and  a  |iaper  od  the  geoeral  classification  and  nomenclature  of  the  order 
by  Cooke.  The  liingi  of  the  Netherlands  are  treated  by  Ondemans  in 
his  revision  of  the  PerisporiaoecB  of  that  country,  and  by  Calkoens  in  his 
synopsis  of  the  Uredinefe  and  Ustilaginea  of  Bolland.  French  species 
have  been  described  in  several  articles  in  the  Bevue  Mycologigue,  and 
by  Fabre  in  the  Ann.  Sci.  Nat.  in  a  contiunation  of  his  SpluBriaoete  of 
VancJnse,  and  illustrations  of  French  species  are  given  in  the  continnar 
tion  of  Oillet's  SywUnomycitea  de  France  and  Patouillard'a  Tabula- Ana- 
Igtica,  Anstraliau  fungi  have  been  ennmemted  and  described  by  Cooke 
in  Grevillea,  The  fungi  of  Rabenkorst's  Kryptogamen  Flora  have  been 
coutinned  this  year  throogh  the  Basidiomycetes,  and  two  centuries  of 
Winter's  Fungi  FuropCBi  have  appeared.  Erikssen's  Fungi  Scandina- 
via has  been  continued  by  a  second  century,  and  a  new  series  of  fnngi 
ezsiccati,  Ungaraa  Pihse  or  Hungarian  fungi,  has  been  started  by  Lin- 
tart. 

Numerons  papers  have  appeared  on  fungi  which  produce  diseases  of 
plants,  more  especially  those  of  the  grapevine.  The  UMersuehtmgen 
am  dem/or$tbotanitcken  InsUlut  of  Munich,  edited  by  Prof.  Robert  Har- 
tig,  has  several  important  papers.  Dr.  Heinrich  Mayr  gives  an  accotutt 
of  the  disease  caused  by  Nectrid  cinnabarina  in  maple,  linden,  and  horse- 
chestDut.  Hartig  describes  the  diseases  of  the  white  pine  {Pinus 
»trobu$)  which  appears  to  be  much  more  susceptible  to  fungous  dis- 
eases iu  Germany  than  with  us.  Hartig  also  gives  a  very  full  account 
with  illustrations,  of  what  he  calls  Rhizomorpha  necatrix,  which  pro- 
daces  the  rot  of  the  root  and  lower  part  of  the  stem  of  grapes,  a  dis- 
ease which  had  been  previously  attributed  to  a  number  of  differenl 
AiDgi  by  Frencli  and  Italian  writers.  No  perithecia  were  found  by 
Hartig,  who  asserts  that  the  Rhizomorpka  is  quite  different  from  that 
vbich  has  been  connected  with  Agaricus  melteus. 

The  elaborate  memoir  of  Oomu,  Le  Peronospora  des  vignes,  which 
forms  one  of  the  series  of  papers  on  the  diseases  of  the  vine,  published 
by  order  of  the  French  Academy,  although  printed  in  1882,  was  not 
widely  distributed  ontil  the  present  year.  The  writer  gives  a  very  full 
account  of  the  literature  of  the  subject  and  details  of  the  microscopic 
structure  with  numerous  excellent  plates.  Prillienx,  iu  the  Bull.  Hot. 
Soc,  reports  that  the  oospores  of  Peronospora  viticola  have  been  made  to 
germinate.  In  germination  the  oospores  give  out  a  tube  instead  of 
zoospores,  which  is  contrary  to  what  take  place  in  the  case  of  the  con- 
idia.  The  Bericht.  BeuUoh  Bot.  Oesell.  contains  a  paper  by  Frank,  on 
some  new  and  little-known  diseases  of  plants,  in  which  ho  describes  a 
fungas,  Fuaicladium  tremuloe,  whicli  attacks  PopuIiM  tremrUa,  and  be  re- 
fers also  to  QlcBoaporium  Lindemuthianum,  which  produces  discolored 
spots  on  the  pods  of  cultivated  beans,  and  has  prevailed  not  only  in 
Eorope  bat  also  iu  this  country  dnring  the  year.  The  Gardener's  Okron- 
ide  baa  several  notices  of  fungons  diseases,  a  considerable  space  being 
H.  Mis.  "" 
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devoted  to  the  disunssion  by  Plowright  and  others  of  Jensen's  ezpoi- 
ments  on  tbe  protection  agaiost  tbe  potato  rot  afforded  by  a  deep  to; et 
of  soil  over  the  potatoes.  The  cause  of  the  yellows  in  peaches  has  been 
Btadied  by  Peaballow  in  the  reports  of  Haughton  Pann,  and  the  eon- 
dttiona  of  the  soil  and  the  alterations  in  tbe  peach  trees  are  given  in  de- 
tail, bat  no  special  fangus  ia  assigned  as  the  caase  of  the  disease. 

We  should  in  this  connection  mention  a  few  works  wbich  tnat  of 
ibngi  which  canse  disease  in  man  and  animals,  altboogb  they  are  o( 
medical  rather  than  of  botanical  interest.  The  strnctore  and  develop- 
ment of  the  Soorpilz,  Oidium  albicant  are  treated  by  Dr.  F.  A.  Eehrer  in 
a  paper  pnblished  at  Heidelbei^.  The  writer  states  that  the  spore  cap- 
tinles  mentioned  by  Bnrckhardt  are  merely  conidia,  anrrounded  by  epi- 
thelial celts,  but  he  agrees  with  Oramitz  as  to  the  existence  of  reednK 
HI>ore8.  The  relations  o(  Aapergillua  Jtavug,  A,  niger,  A.fumigatMt,  and 
A.  glauetu,  to  Otomycoain  Ofpergitlina  are  discussed  in  a  paper  by  Dr.  V. 
8iebenmanD,  of  Brugg.  The  species  are  describe<l  and  figured  in  three 
plates  of  poor  quality,  and  a  considerable  part  of  the  jtaper  is  taken  np 
with  an  account  of  the  effects  of  certain  reagents  on  the  growth  of  the 
species  studied.  Dr.  L.  Lichtheim  has  discovered  two  new  species  of 
Muoor,  named  by  <3obn  JIf.  rhieopodi/ormis  and  M.  corymbi/er,  irtiioli 
produce  disease  when  introduced  into  the  blood  of  rabbits.  The  writer 
gives  the  results  of  his  inoculations,  and  a  differential  diagnosis  of  the 
Mncormykoses  and  Aspergillomykosos.  Zopf,  in  Biol.  Cemtralblatt,  de- 
scribes a  new  species  of  MyxomyceUa,  Saploooeeut  retieulatm,  which  is 
found  in  the  hog.  Dr;  J.  Schrceter  gives  some  statistics  of  cases  of 
poisoning  by  eating  fnngi,  which  have  occurred  in  Silesia  ap  to  1S80. 
The  number  is,  however,  small,  and  the  determination  of  the  species 
eaten  was  only  possible  in  a  few  instances. 


Al^a. — Relating  to  species  of  the  United  States  may  be  i 
Notes  on  JTew  England  Alga,  No.  2,  by  F.  8.  Collins,  in  the  Torrey  Bulle- 
tin, where  he  reports  the  discovery  of  Codiolum  longipea  FosUe,  OalH- 
thamnium  membranaceum  Magnus,  and  other  species  not  before  known 
our  coast.  In  the  same  journal  Mr,  G.  W.  Perry  has  a  note  on  large 
specimens  of  Arthrocladia  mttoaa,  found  at  Falmouth,  Mass.  No.  7  of 
Wolle's  Fresh-  Water  Alga,  also  in  the  Bulletin,  describes  and  ennmerstes 
a  considerable  namber  of  species  new  to  the  United  States,  principally 
Deamids.  The  Bvll.  Minnesota  Acad.  8ci.  has  a  paper  by  J.  C.  Arthur 
on  some  aigs  of  Minnesota  supposed,  to  be  poisonous.  There  is  also  a 
Note  on  Fresh-Water  Alga,  hy  Farlow,in  Bot.  0azeH«,  where  be  records 
the  finding  of  Kostockopsis  lobata  in  Vermont  by  Mr.  Faxon,  and  of 
S^haroploea  annulma  in  California  collected  by  Mrs.  Anstin. 

The  sixth  part  of  Agardb's  Till  Algemes  HystenuUik  is  a  monograph  (^ 
TJlvaeea,  in  which  Agardh  ioclndes  tbe  Porphj/rem  of  other  writera- 
Tbe  work  is  in  Latin  and  ia  illustrated  by  colored  plates.  The  fourth 
part  of  Arescbong's  ObservaHottes  PKycologioa  is  devoted  to  notes  on 
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XoMUMiHecv,  in  wbioh,  among  other  thiDgs,  are  descriptioDB  of  Beveral 
lonns  from  the  Pacific  coast  of  tlie  United  States.  The  memoirs  of  the 
loological  station  of  Naples  include  an  illustrated  monograph  of  the 
Ggttoieira  of  tke  Bay  of  Naples  by  Valiante,  who,  in  addition  to  the 
desciipUve  part,  gives  an  accoontof  the  development  of  the  coooeptacle 
io  the  geoDB.  He  differs  from  Bowers  in  thinking  that  the  conceptaeles 
are  not  developed  from  the  depressions  which  bear  the  hairs,  as  was 
SEud  by  Bowers  to  be  the  case  in  I'ucua.  The  fractiflcatioD  of  the 
Floridea  haa  been  studied  by  Fr.  Schmitz,  who,  in  a  paper  in  the  Berieht. 
hmigl.  Alcad,  Wissenaehaft.  Berlin,  gives  the  results  of  his  special  studies 
of  the  formation  of  the  cystocarp  in  different  representatives  of  the 
order,  together  with  general  remarks  on  the  aiguiflcance  of  the  repro-' 
dnctive  process  in  this  group  of  plants.  The  development  of  Outleria 
adtpena  has  been  studied  by  Janczewski,  who  has  an  illustrated  paper 
OD  the  sobjeot  in  the  Ann.  Sci.  Nat.,  where  he  also  considers  the  rela- 
tive position  of  the  Cuilerie<e  to  other  algte,  and  describes  a  new  genos, 
Qodietcskia,  belonging  to  the  Fkyeochromacece.  Dr.  Max  Franke,  in 
Cobu's  Beitraege  xur  Biologie,  gives  the  development  of  a  curious  alga, 
Endoclonium  polymorphum,  a  parasite  of  Lemna  gtbha. 

The  first  part  of  Borzi'^  Studi  Algologki,  which  is  illustrated  with  nine 
quarto  plates,  is  a  minute  study  of  several  Chloropkyeem,  five  of  which 
are  made  the  types  of  new  genera.  Flahault,  who  has  studied  the  varia- 
tions of  JITostocs,  has  a  paper  in  the  BttlL  Soe.  Bot.  France,  with  a  plate 
of  some  of  the  forms  examined  by  him.  He  maintains  that  J^oatoc ,}Ia- 
gtttiforme,  supposed  to  be  pecoliar  to  Texas,  is  only  a  form  to  the  old  N. 
eomotvne,  and  he  has  found  the  same  form  in  France.  Under  the  title 
Zht  Morphologie  der  Cyanopkyceen,  Ed.  Tangl  describes  a  new  genns, 
which  he  calls  Plaxonema,  related  to  Osoiftaria,  and  gives  an  account  of 
some  stages  of  its  development  In  the  Bot.  Zeitung  Hansgirg  explains 
the  motions  of  OieiUaruB  by  a  difference  in  the  tnrgescence  of  the  cells 
at  the  two  extremities  of  the  filaments,  and  does  not  accept  the  state- 
ment of  Englemann  that  the  motion  is  cansed  by  a  protoplasmic  exu- 
dation. Wille,  in  a  paper  in  Berieht.  Beutteh.  Bot.  Qe»ell.,  states  that  he 
has  seen  a  nucleus  in  Tolypothrix  laruita,  which  undoubtedly  belongs  to 
the  PhycoehromacecE,  an  order  in  which  it  was  very  doubtfnl  whether  a 
noclens  existed.  In  the  Berieht.  Beutsch.  Bot.  Oesell.  Zopf  has  a  paper 
OD  the  development  of  Tolypothrix  amphibica,  which  he  claims  supports 
his  view  of  tlie  variability  of  the  Phycochromaoea. 

The  most  extensive  work  which  lias  appeared  during  the  year  relat- 
ing to  local  floras  is  Anlissoue's  Phyeologia  Mediterranea,  in  the  memoirs 
of  the  80c.  Critt.  ItaL  It  is  a  large  octavo  of  five  hundred  pages,  with 
very  full  synonymy  and  notes  of  the  Italian  Floridea.  The  pattof  Baben- 
horat's  Kryptogamenjlora  edited  by  Hauck  has  been  continued  through 
the  remainder  of  the  Floridea  and  the  Plusoaporea.  Cookers  British 
Fresh-  WaUr  Alga  has  been  continued  through  part  6,  comprising  Ckloro- 
aporea,  Yaucheria,  and  (Edogonium.    New  British  algte  have  also  been 
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described  by  E.  M.  Hulmea  in  GreviUea.  Piccoue  taaa  publisbed  an  ac- 
4;ouiit  of  the  ulgEB  collected  in  thecmiseof  Uie  "  Volante"  in  the  Hediter- 
lanean.  In  an  interesting  paper  on  tbe  flora  of  enow  and  ice,  espedollf 
ill  Arctic  regions,  Wittrock  gives  an  accoant  of  t^e  fonns  known  to 
(Hjcnr  in  encb  regions,  with  notes  and  figures  of  the  development  of 
Spharella  {ProtococcKs)  nivalis.  Lagerheim  read  a  paper  on  the  bdow 
Hora  of  Lapland  before  the  Botanical  Society  of  Stockholm.  Landell 
states  that  be  has  fonnd  Desmids  in  a  living  oonditioD  in  blocks  of  ice. 
In  Pringsheim's  JakrbUeher  A.  Fischer  has  a  paper  on  the  occnrrence 
of  gypsum  crystals  in  Closteria,  and  in  the  Bot.  Zettung  a  detailed  a^ 
count  of  the  cell  division  in  Closteria.  Additions  to  Britisb  IktmiiMC 
are  given  by  Joshua  iu  Journal  of  Botany.  Parts  11  and  12  of  Wit- 
trock and  Nordstedt's  A  Iga  Scandinavioce  appeared  this  year.  Two  nev 
series  of  algea  exsiccatie  have  made  their  appearance — a  BritJsb  seriea 
of  marine  species  by  E.  M.  Holmes,  and  a  French  series  of  fresh-water 
species  by  Mongeot,  Manoury,  and  Bonmegn&re. 

Diatomaeeee. — Two  very  elaborate  papers  by  Otto  Mueller  have  ^>- 
peared.  The  Qmtison  the  Lam  of  the  Successive  CtUJHvitioiuo/Mdoiif^ 
arenaria,  and  appeared  in  the  Bcrieht.  Deutseh.  Bot.  GeseU.  The  sectwd, 
in  Pringsheim's  <7aAr&ucft«r,  has  asimilar  title,  and  lain  fact  an  exteosioD 
of  the  last-named  paper,  with  ample  illustrations.  He  gives  diagrams 
of  the  divisions  of  tbe  cells  by  two's  and  three's,  showing  how  provision 
is  made  for  retarding  the  diniinutjon  in  size  of  the  cells  to  such  ade- 
gree  that  farther  increase  can  only  take  place  by  tbe  formatioo  of 
auzospores.  The  cell  divisions  of  Si/nedra  ulna  have  been  studied  by 
Schaarschmidt.  Kumerous  papers  have  been  written  on  the  canse  of 
locomotion  in  diatoms,  but  the  writers  differ  widely  on  this  point  A 
paper  by  Engler  on  pelagic  diatoms  of  tbe  Baltic  was  read  at  tbe  an- 
nual meeting  of  German  naturalists.  Lanzi  has  given  a  short  aocoont 
of  tbe  diatoms  of  Lago  di  Bracciano,  paying  particular  attention  to  tiie 
floating  forms.  Prinz  and  Ermengbem  have  been  able  to  make  oat 
some  obscure  points  in  tbe  structure  of  the  valves  of  diatems  by  means 
of  sections  of  what  is  known  as  tbe  Cementstein  o/  Jutland.  Hie 
Synopsis  €les  Diatomies  de  Belgigue  of  Van  Heurck  bas  been  oontinsed, 
'and  series  I  and  2  of  Gruuow's  notes  and  determinations  of  (his 
work  have  been  published.  Tbe  diatoms  collected  during  Nares's  Aredo 
expedition  have  been  described  by  Cleve  in  the  Jour.  Linn.  Soc,  Bad 
those  collected  on  the  Vega  expedition  have  been  published  in  the  re- 
ports of  the  expedition,  also  by  Cleve. 

Cbaracete. — Br.  T.  F.  Allen's  Notes  on  the  Ameriaut  Species  of  Tolj/pt^ 
in  the  Torrey  Bulletin,  has  full  descriptions  of  six  species,  with  numerous 
illustrations.  Henry  amlJamesOroves  have  notes  on  British  Charaeta 
in  the  Journal  of  Botany;  a  description  of  a  new  species,  Chora  tooh 
trenxis,  is  given  by  Kordstedt  in  tbe  Berkht.  Deuisch.  Bot.  OesOL  ;  and 
Spcgazziiii  describes  a  considerable  number  of  Charaeea  from  the  Ar- 
gentine Kepnblie,  several  of  which  are  new,  in  Charaeea  Platmim. 
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£t0A«n«. — The  Berieht  DeuUek.  Sot.  Qesell.  has  a  paper  by  Krabbe  od 
the  morphology  aud  development  of  the  CladfmietB,  iu  whicli  be  states 
that  the  podetia  do  not  belong  to  the  thallus,  bnt  lepreseot  a  part  of  the 
reprodnctive  system,  and}  together  with  the  spermogonia  and  apothecia, 
which  tbey  bear,  fonu  the  frnctiflcatiou  of  the  lichen.  The  thallus 
proper  of  the  Oladoniea  consists  of  what  is  called  the  prototballus,  from 
wbicb  the  prodetia  spring.  The  development  of  the  thallus  of  the  Cali- 
eiea  is  treated  by  Nenbuer  in  Flora.  He  describes  the  changes  which 
protococcoid  gonidla  nudergo  when  growing  with  hyphfe,  and  states 
that  the  protococcos  form  may  change  into  a  ntichococcus  form.  O.  J. 
Richards  has  an  article  in  the  AoL  8oc.  Linn,  of  Bordeaux  ou  the  sub- 
stratom  of  lichens,  eonmerating  44  species  which  grow  on  glass,  43  on 
leather,  besides  others  on  iron  and  bones,  aud  maintains  that  on  sub- 
stances like  glass  the  development  can  be  clearly  seeu  aud  does  not 
Bupportthe  algo-fongal  theory  of  Schwendeoer.  In  his  Stuaien  on  Ceph- 
alodia,  in  the  Pro€.  Roy.  Swedinh  Acad.,  Forssell  describee  different  forma 
of  cephalodia,  or  formations  containiug  one  or  more  algee  of  a  different 
type  from  that  of  the  lichen  proper,  aod  considers  their  bearing  on  the 
Schweudenra  theory. 

New  American  species  of  lichens  have  been  described  in  two  papers 
in  the  Torres  Bulletin  by  Prof.  Edward  Tuckerman.  The  papers  are 
entitled,  A  new  Bamalina,  R.  crinita,  from  Sau  Diego ;  and  Sew  Western 
Liekens,  in  which  three  new  species  are  described,  Leoidea  Brandegei 
from  Colorado,  L.  Pringlei  and  AcoHum  8.ti  Jacobi  from  California,  to- 
gether with  a  uew  genus,  Fyrenothamnia,  represented  by  P.  Spraguei 
from  Washington  Territory.  A  new  genus  has  been  made  by  J.  Mueller 
frv)m  StavrotheU  diffracteUa  Tuck.,  which  he  calls  Willya. 

Grevittea  contains  two  papers  by  Crombie  on  British  lichens,  Enu- 
meration of  the  British  Cladoniei,  and  On  the  Lichens  in  Dr.  Withering'a 
Berbarium.  The  second  part  of  Wainio's  A^umenta  ad  Lichetiographiam 
Laponia  Fennicos_iB  a  catalogue  with  critical  notes  describing  a  consid- 
erable number  of  uew  species.  Stizenberger  has  issued  a  second  part 
of  his  stations  and  distribntion  of  Swiss  lichens,  and  Zwackh-Holzhan- 
sen  has  published  an  account  of  the  lichens  of  Heidelberg  with  deter- 
minatioDS  by  Nylander.  The  lichens  of  Franche-C/omt4  have  been  con- 
tinued in  a  third  fasoicnloa  by  Flagey,  and  Olivier's  Herbitr  de  VOrne 
et  du  Vahados  has  reached  its  seventh  fasciculus.  The  Bull.  Sod.  Bot. 
Franee  has  a  paper  by  Lamy  de  la  Ghapelle  on  the  Lichens  of  Oauteret 
Mtd  Lourdes.  Part  17  of  J.  Mueller's  Lichenologiscke  Beitraege  in  Flora 
]»  devoted  to  species  from  Australia,  and  part  18  inclndes  for  the  greater 
part  species  from  Brazil.  The  same  botanist  has  also  described  the 
liebens  collected  by  Dr.  Naamann  on  the  Oazelle  expedition  in  Engler's 
JahrbHeker,  and  given  a  revision  of  extra  European  lichens  published 
by  Heyen  and  Flotow  in  1843.  Additions  to  European  lichens  have 
been  given  by  Nylander  in  Flora.  The  Joum.  lAnn.  Soe.  has  papers  by 
Nyluider  and  Oromble  on  lichens  collected  in  Eastern  Asia  by  A.  0. 
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MsiDgay  aud  by  Orombie  od  lichens  of  the  Ghallen^r  expedition.  The 
Trana.  Bot.  8oc.  Edinburgh  has  deaciiptioDB  of  uew  li<:beDB  from  New- 
foDodlaod,  New  Zealand,  and  Scotland  by  Stirton. 

A£OHEQOlnA.TA. 

Mosses  and  HeptUica — Very  little  has  appeared  duringtheyear  in  this 
department,  and  that  includes  principally  acconnts  of  the  moeaea  of 
limited  districts.  Haberlandt  has  a  paper  on  the  fiiuctiou  of  the  axial 
bundle  in  moss  stems  in  the  Berickt.  Deutsch.  Bot.  OeselL,  and  W.  W. 
Bailey  has  an  article  on  the  general  atrncture  of  mosses  in  Am.  Xatv- 
ratitt,  an  Unumeratio.  Theliat  of  plants  from  Southwestern  Texas  aod 
Northern  Mexico^  collected  by  E.  Palmer,  to  which  reference  is  given 
under  Phtenogams,  iuclndee  mosses  and  bepatics  determined  by  T.  F. 
James,  an  Enumeratw. 

Mvsoorum  Europeeorum,  by  Gravet  in  Hevue  Btyohgique,  i»  infeuded  to 
be  an  exchange  liBt  for  European  specieM.  The  seventh  part  of  Braith- 
waite's  British  Moss-Flora  includes  JHcranacea.  For  French  speciM 
we  may  mention  Husnot's  Flore analytique  et  dAcriptive  des  moMtsei  du 
nord'Ouest,  of  which  a  second  edition  has  been  published  with  a  gen- 
eral introdaction  to  the  stndy  of  mosses,  aud  the  first  part  of  Delogne^ 
Cryptogamie  Flora  q/'Selptuffi  includes  the  mosses  of  that  conntry.  lu 
Germany  there  has  appeared  a  description  of  new  mosses  by  Limpricht 
in  the  Bericht.  Sehles.  OeselL,  and  a  paper  on  the  Sphagna  of  Flotow's 
herbarium  by  Wamstorf  iu  Flora.  For  Italy  we  should  note  two  pa- 
pers, one  by  Sacoardo  aud  Bizzozera  on  the  mosses  of  tlir.  Teuetian 
district,  aud  by  Bozzi  on  the  mosses  of  the  province  of  Pavia.  The 
Atti  8oe.  Critt.  Ital.  have  a  first  installment  of  a  paper  on  the  bryologio 
flora  of  Catalina  by  Bottiui,  Arcangeli,  and  Macchiati.  The  Ventral- 
blatt  has  an  original  paper  by  Karl  Milller,  entitled  JfiMci  TschvetxAiei, 
iu  which  he  describes  a  number  of  new  siiecies  from  a  little  known  region 
of  Northeastern  Asia,  Stephani  has  described  six  now  Hepatiea  in 
Sedwigia,  one  of  the  species  Fmllania  Pennsylvanica  collected  by  Rau 
being  also  described  in  the  Torrey  Bulletin.  Massalongo  and  Garestia 
have  a  paper  of  Hepatiea  of  the  Apennines  in  the  Rcvve  Bryologiqus. 

Ferns  and  Higher  Cryptogams. — Of  general  works  we  may  mentioa 
Jn'omenelator  der  Oe/assJcryptogamen,  by  Garl  Salomon,  which  gives  the 
synonym  and  distribntion  of  the  vascular  cryptogams  in  a  condeosed 
form,  Van  Tieghem'a  Quelques  points  de  Panatomie  des  eryptogamtt  mu- 
ottlnirei  in  the  BuU.  8oc.  Bot.  France,  which  treats  of  certain  fbssit  as 
well  as  living  tj^es,  and  Potoni^'s  Strveture  of  the  woody  bundle  »  tit 
vascular  cryptogams  in  the  Report  of  the  Botanic  Oarden  of  Berlin.  Tht 
last-named  jonrual  has  also  a  paper  by  Prau'tl  entitled  Systemeiisehe 
Uebersickt  der  Ophioglosseen.  The  same  writer  has  a  paper  in  Beridil- 
Deatsoh.  Bot.  Oesell.  on  Helminthostachys  eeylanica,  and  its  relations  to 
Ophioglossum  and  Botryohium.    The  TorreyBuIMm  includes  the  greater 
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part  of  the  contribations  to  North  AinericaD  pteridology  for  1883.  The 
tbirteentli  and  fonrt«eutb  parts  of  Euton's  New  or  Little  Knowm  Ferns  of 
the  United  States,  iorlnde  a  nomber  of  new  forms,  principally  WoBtem 
species.  In  Watson's  List  of  Plants  from  Southwestern  Texm  and  Jforth- 
em  Mexico  there  is  an  eDDmeradon  of  ferns  by  Eaton,  with  two  new 
species,  Ckeilantkes  meijvlia  and  Ch.  einnamomea.  In  Fern  Notes,  No.  6, 
0.  E.  Davenport  records  the  occarrence  of  some  interesting  forms,  and 
the  BuUetin  also  contains  a  description  of  a  new  species  from  Arizona, 
Vhalanthes  iVtn^M,  Davenport.  The  same  writer  has  a  paper  on  the 
distribotioQ  of  ferns  In  the  United  States  in  the  Proc.  Am.  PhiL  Soc.  A 
new  variety  of  Oamptotorus  rhieophpHus,  var.  intermedus,  is  described  by 
J.  O.  Arthar  in  the  Bot.  Gazette.  The  Devehpment  of  the  Male  ProthaU 
Hum  of  the  field  horse-tail  is  the  subject  of  an  illustrated  paper  in  the 
An.  Naturalist. 

Comparatively  little  has  been  written  this  year  on  exotic  forms.  The 
most  extensive  work  is  Beddome's  Hand-booh  to  the  Ferns  of  British  India, 
Ceglon,  and  the  Malay  Archipelago.  The  Journal  of  Botany  litis  a  ifynop- 
sis  of  the  genus  SelagineUa,  by  J.  O.  Baker,  continned  through  several 
numbers.  Kuhn,  iu  Berioht.  Deutsch.Bot.  Oesell.,  bos  an  account  of  the 
ferns  of  Socotra,  and  in  Engler's  Jakrbvecher  Luerssen  refers  to  species 
from  Japan  and  the  Ijoo-Choo  Islands.  The  first  part  of  Adolph 
Obomy's  Flora  of  Moravia  and  Austrian  lUlesia  contains  the  vascular 
cryptogams  of  that  region.  In  the  Journal  of  Botany  Hance  describes 
seven  new  ferns  from  China  and  Formosa,  and  Baker  givi-s  a  list  of 
ferns  from  east  tropical  Africa,  including  two  new  species  collected  by 
Bev.  J.  Hanntngton. 

PH^NOGAMS. 

Additions  to  our  knowledge  of  North  American  Phaenogams  have 
been  vety  numerous,  although  most  of  them  have  been  rather  brief  and 
in  the  form  of  notes  in  the  different  botanical  jonrnaU  published  in  this 
£oantry.  The  most  imporUtnt  paper  is  that  of  Professor  Oray  in  Proe. 
Am.  Acad.  Boston  on  Characters  ofneu!  CompoHtee  with  revision  of  certain 
genera  and  critical  notes.  This  is  followed  by  Miscellaneous  Oeaera  and 
Species  in  which  a  considerable  number  of  new  forms  are  described  and 
synopses  of  American  species  of  Valertanella,  Buchnera,  and  Orthocarpu^ 
are  given  in  foot-notes.  The  eleventh  part  of  Sereno  Watson's  csntri- 
bations  to  American  botany  in  the  Proe.  Am.  Acad,  is  devoted  to  a  con- 
tinuation of  the  List  of  Plants  from  Southwest  Texas  and  Northern  Mex- 
ico, principally  collected  by  E.  Palmer  in  ISTIMSO.  This  portion  in- 
eludes  all  from  Oamopetala  to  Aootyledona.  The  determinations  of  the 
species  of  Compontas  included  in  the  list  are  by  Professor  Gt&y.  The 
Iffl-us  and  mosses  were  determined  by  D.  O.  Eaton  and  T.  P.  James. 
Id  the  same  joamal  is  a  Description  of  some  new  Western  Species  by 
Watson.  A  fy^plemmt  to  Chapman's  Southern  Flora  has  been  issued, 
indudiDg  a  large  number  of  species  particalarly  from  Florida,  which 
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were  not  disoovered  at  the  time  the  Flora  was  published.  Dr.  Eogel- 
maDQ  has  a  note  od  Vitia  palmata  YabI  in  tlte  Bot.  Oaa.  Dr.  Parr;  hu 
two  papers  in  Proc  Davenport  Acad  8oi.f  one  on  Arotostapkylaa  in  vhich 
be  gives  an  account  of  the  species  of  the  genns  fonnd  on  our  Pacifie 
coast;  the  other  on  Jftw  FUmUjrom  Southern  and  Lower  CaKfomia  in- 
cluding species  of  Phacelia,  Ptelea,  Poi^gaia,  and  OUia;  Paxrj  aiao  de- 
scribes a  new  (kegtheca  luteals  fh>m  the  Mohave  desert,  and  has  a  note 
on  Cvctirbita  OaUfifmica  in  Torrey  BvlteHn.  In  the  same  journal  E.  L. 
Greene  describes  New  Western  Oomposita  and  a  number  of  other  nev 
Western  speoiea,  and  in  tbe  Bot.  Gazette  he  has  an  article  on  C^or- 
nian  species  entitled  Notvlas  CalifomuxB.  M.  E.  Jones  has  Sotei  from 
Nevada  and  Utah  in  Torr.  Bull.,  Notes  from  Cal^omia  iu  Bot.  Oas.,  and 
New  Plants  from  California  and  Nevada  in  Am.  Nat.  Jos.  F.  James 
gives  a  revision  of  the  genus  Clemattis  of  the  TTnited  States  in  Jovm.  Soe. 
Nat.  Hist.  Cincinnati.  The  Torreg  Bulletin  has  a  paper  on  Potamogetou 
in  Western  S'ew  Tork,  by  E.  J.  Hill;  a  description  of  a  new  Uleoeharii 
diandra^  by  C.  Wright;  Notes  on  the  Adirondaeks,  by  Professor  Pren- 
tiss ;  an  account  of  some  leafy  berries  of  Mitehella  repent,  by  Professor 
Dudley,  and  an  account  of  some  Hybrid  Odka  near  Washington,  by  Dr. 
Vasey. 

A  number  of  papers  on  tbe  grasses  of  tbe  United  States  have  ap- 
peared, of  wliich  we  may  specif^  the  following :  The  Orasses  of  the  United 
States,  by  Dr.  Vasey,  special  report  No.  63  of  the  Agricultural  Depart- 
ment, iu  which  the  genera  ore  described  and  a  list  of  the  species  b 
given ;  new  species  of  grasses,  and  descriptions  of  two  new  species  from 
Oregon  and  Arizona,  by  Yasey,  in  Torrey  Bull.;  Notes  on  i^rtiM; 
List  of  Orasses  from  Washitigton  Territory,  and  List  of  Orasses  coUeded 
by  C.  0.  Pringle  in  Arizona,  by  F.  L.  Scribner,  in  Torrey  Bull.  Frank 
Tweedy  has  notes  on  the  Conifera  of  Washington  Territory  in  Torr. 
Bull.,  and  Robert  Ridgway  gives  additions  and  corrections  to  the  list  of 
Native  Trees  of  the  Lower  Wabash  in  Bot.  Qaz.  The  Oaaette  also  hu 
Notes  on  Edible  Plants,  by  Dr.  B.  L.  Sturtevant;  Notes  on  the  Virgiina 
Creeper,  by  Meehan;  Notes  from  Franoonia,  by  W.  W.  Bailey,  and  on 
Eriodietyon  glutinosum  as  illustrating  evolution  by  Bothrock.  The  A». 
Nat.  has  Prot  J.  M.  Oonltei's  Pevelopmetit  of  a  Dandelion  Flower,  a 
paper  originally  read  at  tbe  meeting  of  the  Am.  Ass.,  and  an  abstract, 
by  Professor  Bessey,  of  Lojaoono's  Revision  of  the  North  AmerieoH  Tri- 
folii  in  Nuovo  Oiom.  Bot.  The  Proc.  U.  S.  Nat.  Mits.  has  a  paper  by 
Lester  F.  Ward  on  Marsh  and  Aquatic  Plants  of  the  Northern  United 
States,  and  Notes  on  the  Natural  History  of  Labrador,  iuetudiag  the 
plants,  by  W.  A.  Steams.  Several  catalogues  have  appeared  during  tbe 
year,  of  which  we  may  mention  Ufaooun's  Catalogue  of  Canadian  PUmts, 
including  Polypetala,  Catalogue  of  Native  and  Naturalitced  Plants  of  the 
City  of  Buffalo  and  Vicinity  by  David  F.  Day,  including  ciTptogfiinK, 
as  well  as  phaenogams ;  Flora  of  Worcester  County,  Massachasetts,  by 
Joseph  Jackson ;  Flora  of  Floyd  County,  Iowa,  by  J.  O.  Arthur,  and 
Flora  of  Oak  Island,  Hassachusetts,  by  H.  A.  Young. 
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Tfa«  great  work  of  Hooker  and  Bentham,  Qenera  Plontarwa,  was  com- 
plete<I  this  year  with  the  end  of  the  third  Tolame.  The  Monographvg 
Pkanerogamarum  of  De  OandoUe  has  been  continued  in  several  parts, 
including  BHrgeraoete  and  Anaoardiacea  by  Eugler,  Pontederiaoete  by 
Sobns-Laubach,  and  Oyrstandrea  by  C.  B.  Olarke,  the  last-named  article 
being  illnstrated  with  32  jtlates.  Engler's  Sotaniache  Jahrbueoher  has  a 
Dumber  of  papers  on  pheBnerogams,  among  which  may  be  ennmerated 
Ae  editoT^B  Beitrage  zur  EmntnUs  der  Artwea,  in  which  some  new  gen- 
era are  described ;  a  continuation  of  Eoehne'a  monograpbof  i>y(ftraoe<e; 
Warming's  atndies  of  the  family  of  Podoatemaeea  and  Tropiaehe  Frag- 
•meiOe,  including  the  development  of  Rhizophora  with  illustrations.  The 
Jakrb,  Bot.  Qart.  Berlin  has  a  monograph  of  TumeraceeE  aud  a  paper  on 
Rutaeeee  by  Urban. 

The  Journal  of  Botany  has  a  paper  by  Masters  on  Ifew  Passiflora, 
several  papers  by  Hance  on  Chinese  and  Formosan  plants,  particularly 
important  to  American  botanists  on  account  of  the  discovery  of  ad- 
ditional species  belonging  to  characteristic  genera  of  the  Eastern  United 
States;  descriptions  of  new  Bermuda  plants  by  Uemsley,  not  to  men- 
tion other  articles.  The  Jour.  lAtm.  Soc  has  an  article  by  Masters  on 
Paanfiora  colleot«d  by  E.  Andr^  in  Ecuador  and  New  Granada,  and 
descriptions  of  a  large  number  of  Madagascar  plants  by  Baker.  In  In- 
«remmta  Floras  Boatuxe  Trautvetter  gives  additions  to  the  flora  of  Rus- 
sia, and  Ejellmann  has  published  two  valuable  papers  on  the  Phteno- 
gams  of  tbe  Vega  expedition  from  Korthern  Siberia,  Kova  Zembia,  and 
Waigstsch,  giving  the  general  aspect  and  conditions  of  vegetation  of 
those  regions,  together  with  a  detailed  account  of  the  pbienogams  col- 
lected. Some  new  plants  f^m  the  Argentine  Bepublie  have  t}een  de- 
scribed by  Spegazzini  in  PlanUs  Nova  Austri-Americana. 

A.  De  OandoUe  in  NowoeUea  Remarquea  aur  la  Nomenelatwe  Botanique, 
a  pamphlet  of  80  pages,  considers  some  questions  which  have  arisen  in 
connection  with  his  "  Lois  de  la  Nomenclature  Botanigne."  An  English 
translation  of  Poulsen's  Botaniaohe  Miorochemie  with  notes  by  Trelease 
has  been  published  by  Cassino.  Grant  Allen's  FUncera  and  their  Pedi- 
gree* is  a  work  in  the  usu^  vein  of  this  author,  who  has  dnring  tbe  year 
written  a  number  of  pai>ers  on  plants  in  connection  with  evolution  in 
different  popular  journals.  The  Torrey  Bulletin  h^  a  condnuation  of 
Gerard  and  Britton's  Xwto/ i^t«  and  Zocal  ^Iora«  of  tbe  United  States 
and  a  series  of  biographies  of  some  North  American  botanists  was 
begun  in  the  Bot.  Qaaette. 

Neobologt  op  botanists,  1883, 

Akzi,  D.  M.    Died  at  Gomo,  April  19. 

Bianco,  OrusEPPE.    Died  at  Avola,  Italy,  Kovember  12,  let.  83. 
Bbeindl,  Alfbed,     Died  at  Nabresina,  November  24. 
Cbsati.  Babon  YiNOBNzo.     Born  at  Milan  May  24, 1806.    Died  at 
Naples,  February  1.3. 
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GosBT,  Thomas  Huqhbs.  Di-uwnetl  ou  August  4,  in  Loagh  Gill, 
Ireland,  while  botanizing  with  Obarles  Dickson. 

CsBWX,  Bbt.  Hbnry  Habpub.    Died  September  7. 

DiOKSON,  Chablbs.    Died  Angnst  4,  at  Langh  Gill. 

DuvAL-Jourt,  J.    Died  at  MontpelUer,  Prance,  Angast  25. 

Fbmdlbb,  Augustus.    Died  at  Trinidad.'W.  I.,  November  27,  set  71. 

QiBSON,  Qbobgb  Stacbt.  Bora  at  Safiiwo  Walden,  England,  July 
20,  1818.     Died  at  London,  April  5, 1883. 

Hebb,  Oswau).  Born  in  Olams,  Switzerland,  Angnst  31,  1S09. 
Died  at  Lausanne,  September  27. 

KoLB,  B.    Died  at  Kissleg,  Wurtemberg,  May  14. 

Lauohe,  Wilhelh.  Died  at  Wildpark  near  Potsdam,  Pmssia, 
September  12,  cet.  67. 

Mdelleb,  HBBHAMf.  Boro  at  Milhlberg  September  28,  1829. 
Died  at  Prad,  Tyrol,  AnguBt  26. 

NiTSOHKE,  Thbodob.  Died  at  MUnster,  Westphalia,  Angnst  .10, 
ffit  50. 

Parkbb,  CHABT.BS  F.    Died  at  Camdeu,  N.  J.,  September  7. 

Pbdioeno,  Nicola  Antonio.  Born  in  1839.  Died  at  Naples,  An- 
gnst 2. 

PosBLGBE,  H.    Died  at  Berlin,  Prnsaia,  October  4. 

Kuuhbb,  Gustav.  Died  at  Schmalkalden  near  Berlin,  Prnsaia, 
Angust  23. 

Bpbeitzenhofbb,  G.  C.    Died  at  Eierliug  near  Vienna,  July  28. 

Steelb,  William  Edwabd.    Died  May  6,  aet.  66. 

Wood,  Bey.  Kobbbt.  Bora  at  Tallentire  December  18, 1796.  Died 
at  Wigton,  Entiland,  Marcb  16. 

YoDNo,  Alpbbd  Bobson.  Born  at  York,  England,  January  14, 
1829.    Died  at  Brooklyn,  N.  Y.,  April  12. 
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ZOOLOGY. 


By  Prof.  Thbodobb  Oill. 


IN  TUODITOTIOTt. 

The  progress  of  Zoology  during  1883  has  beea  onattended  by  any 
startling  discoveries,  bat,  oevertheleas,  has  not  been  less  real  than 
duriug  the  past.  Not  the  least  uuimportant  of  the  events  that  has  at 
least  given  a  new  impulae  to  scientific  inveHtigatioD,  and  cattaed  a  kind 
of  census  and  review  of  past  acquittltions  to  be  made,  was  what  has  been 
jastly  called  "The  Great  International  Fisheries  Exhibition'*  held  in 
LoDdon  dnriug  the  snmmer  and  autumn  of  the  j^ear.  The  exhibit  wad 
very  large,  the  nnmbers  of  visitors  were  uuexpectedly  great  (and  expec- 
tations were  high),  and  a  large  surplus  in  money  gains  was  the  result. 
The  greatest  gain,  however,  was  in  the  knowledge  acquired,  the  numer- 
ous publications  which  were  the  direct  outcome  of  the  exhibition, 
and,  above  all,  the  impulse  to  new  investigations.  As  one  of  the  re- 
sults, is  a  movement  to  organize  and  equip  a  well-provided  laboratory 
at  some  central  point  on  the  English  coast  where  facilities  may  be  had, 
snob  as  have  given  the  Naples  zoological  station  a  world-wide  renown. 
Une  of  the  most  important  zoological  publications,  at  l^at  as  far  as 
American  zoologists  are  concerned,  is  a  "  Synopsis  of  the  Fishes  of 
North  America,"  published  by  Messrs.  Jordan  and  Gilbert.  It  supplies, 
as  well  as  could  be  expected  in  the  present  condition  of  Ichthyology,  a 
great  want,  and  one  that  has  long  been  felt.  A  quite  extended  notice 
of  the  work  will  be  found  in  the  subsequent  pages  of  this  report. 

As  ID  the  previous  reports,  the  language  of  the  original  ftom  which 
the  abstract  is  compiled  is  generally  followed  as  closely  as  the  case 
will  pwmit.  It  has,  however,  been  found  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying  the  origi- 
nal memoir,  and  pass  by  the  proofs  and  collateral  arguments.  At  the 
same  time  it  Las  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  iDformation  respecting  the  group 
aoder  consideration.  As  to  the  special  discoveries  recorded,  they  have 
beeD  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  force  on  the  system;  or  (2)  for  the  reason  that  they  are  or 
bave  been  deemed  to  be  of  high  tazonomic  importance;  or  (3)  because 
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the  animals  per  m  areof  geoeral  interest ;  or,  flnklly,  (4)  l)ecaa8e  they  are 
of  special  interest  to  the  American  naturalist.  Of  conrse  zoologists 
cultivating  limited  fields  of  research  will  find  in  omissions  cause  for 
censore,  and  may  urge  that  discoveries  of  inferior  importance  have 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  ts  fteely 
admitted  that  this  charge  may  even  be  jastly  made;  but  the  hmilB 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder 
has  studied  the  needs  of  the  many  rather  than  of  the  few.  The  snm- 
mary  is  intended,  not  for  the  advanced  scieutilic  student,  bnt  for  those 
who  entertain  a  general  interest  in  zoology  or  some  of  the  better-knovD 


A  very  partial  bibliography  of  noteworthy  memoirs  aud  works  relat- 
ing to  different  class  of  animals  is  supplied,  and  will,  it  is  hoped,  prove 
to  be  of  Rse  to  those  to  whom  the  volnminous  bibliographies  and  rec- 
ords of  progress  in  science  are  inaccessible.  Instead  of  being  iuserted 
at  the  head  of  each  class  to  which  the  respective  memoirs  relate,  as  iu 
the  last  rei>ort,  the  whole  is  brought  together  at  the  end. 

It  has  been  a  difficult  matt«r  to  select  the  titles  which  might  be 
most  advantageously  introduced  in"  a  limited  report  like  thepresenL 
Articles  of  a  general  interest  or  of  special  importance  as  contributiDg 
to  throw  light  on  the  affinities  of  certain  groups  have  been  given  tbe 
first  pla<*.  Necessarily  many  very  important  papers  bave  not  beeo 
referred  to,  and  very  few  descriptive  of  species  have  been  admitted,  aud 
only  when  uimsnal  interest  attaches  to  the  new  species  or  the  groups 
which  they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologiicher  Ansseiger  6f  Professor  Carus  and  to  the 
Journal  of  the  Royal  Microscopical  Society. 

SYNOPSIS  OP  ABBANOBHSHT. 

I.   GBNBBAL   ZOOLOaV. 
II,  PEOTOZOANS. 

Sporozoans;  Bhizopods;  InfDsorians. 

III.  POBIFEBS. 

Spouges. 

IT.  OCELENrBBATBS. 

Polyps;  Acaleps. 
T.  EOHINODEBUS. 

Grinoids;  Asteroids;  Echiuoids;  Holothurians. 
TI.  WOBMS. 

Platybelminths;  Nematelminths;  Annelids. 

Vn.  ARTHEOPODS. 

Merostomes;  Crustaceans;  Arachnids;  Insecta. 

mi.   HOLLUSOOID3. 
Brachiopods. 
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□L  XOIXtTSKS. 

Acepbds;  Gastropods;  Oeph^lopods. 
X.  Vbbtebbates. 

Fisb-like  Tertebrates;  LeptooardianB;  Myzonts;  Fishes;  Am- 
phibiaoB;  Beptiles;  Birds;  Matsmals. 

I.  QEHEBAL  ZOOLOGY. 

The  deep-tea  fauna. — Prof.  T.  Fncba  has  songbt  to  aacertain  "what 
IB  to  be  UDderstood  by  the  term  'de«p-sea  l^ana,'  and  by  what  phys- 
ical conditions  is  its  occurrence  gOTeroed."  He  recalls  that  (1)  the  limit 
to  which  sea- weeds  descend  ia  aboot  30  fathoms,  that  (2)  the  reef-boild- 
iug  corals  decrease  perceptibly  below  S  fathoms,  "  and  a  depth  of  20 
fotfaoms  is  generally  regarded  as  their  extreme  limit,"  and  that  (3)  "  a 
third  important  element  of  the  littoral  fauna  consists  of  the  beds  of 
large  bivalves"  which  appear  "  no  longer  to  occnr  below  20  fathoms." 
[t  is  claimed  "  that  fully  two-thirds  of  the  whole  of  the  littoral  marine 
ADimals  are  more  or  less  intimately  connected  with  one  or  other  of  these 
three  assemblages,"  and  that  "  it  follows  directly  that  the  great  ma- 
iority  of  the  littoral  animals  cannot  descend  much  below  30  fatboms  in 
the  sea."  It  is  then  claimed  that  "  the  great  mass  of  littoral  animals  do 
not  descend  in  the  sea  much  beyond  30  fathoms,  and,  on  the  other  hand, 
that  at  a  depth  of  90  fathoms  the  fanna  already  everywhere  shows  the 
marked  type  of  the  deep-sea  fauna."  As  to  the  relations  between  the  litr 
toral  and  deep-sea  fauofe,  Professor  Fnchs  thinks  "  we  are  in  a  position  tx> 
lay  down  a  more  exact  boundary,"  and  comes  to  the  conclusion  that  the 
"  long  series  of  facts  from  different  seas  indicate  very  accordantly  a 
depth  of  about  50  fathoms  as  that  critical  zone  in  which  is  situated  the 
great  turning. point  that  separates  the  littoral  from  the  deep-sea  fauna; 
and  we  are  therefore  justified  iu  regarding  the  line  of  50  fathoois  as  an 
ideal  boundary'  between  the  littoral  and  the  deep-sea  fauna."  It  is  added 
that  "it  is  very  interesting  to  observe  that  thi*  depth  w  pretty  nearly  the 
gaiHe  in  all  a&u,"  but  that  between  the  tropics  the  separation  of  the  lit- 
toral and  deep-sea  fauoie  is  "  to  a  certain  degree  real."  Moreover,  in 
those  regions  "  below  a  depth  of  30  fathoms  there  follows  an  extremely 
sterile  region,  with  few  animals."  Within  the  tropics,  in  fact,  the  littoral 
faana  would  be  separated  from  the  deep-sea  fanna  by  "  a  comi>aratively 
sterile  region  extending  about  from  30  to  90  fathoms."  Kucb  an  inter- 
mediate region  is  said  to  be  unknown  in  temperate  and  cold  seas. 

Ab  to  the  cause  of  the  limitatioQ  of  the  fannffi,  it  is  claimed  that  "  light 
is  tbe  most  powerfbl  factor  amongst  all  the  agents  which  influence 
life  upon  th«  earth."  It  is  urged  that  "  the  difference  which  is  produced 
in  the  fanna  of  the  sea  by  its  conditious  of  light  is  do  other  than  that 
wbich  we -distinguish  as  littoral  fauna  and  deep-sea  fauna;  in  other 
words,  that  the  littoral  fauna  is  nothing  but  the  fauna  of  light,  and  tbe 
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deep-seft  fonoa  the  foosa  of  darkneHa."  Professor  Fucfas  goes  ao  for  as 
to  contend  that  "  the  occorreQce  of  the  deep-sea  faona  is  in  no  way  oon- 
neoted  with  the  temperatare  of  -wftter." 

The  TJewa  thus  eDomerated  by  Professor  Fachs  will  not  go  nnchal- 
lenged,  and  indeed  all  his  propositiona  appear  to  be  too  mnch  general- 
ized at  least,  and  are  more  or  leas  contradicted  by  facts  within  oar 
knowledge. 

The  origin  o/geanttU  differenoet. — The  search  for  the  caoae  which  de- 
termines that  the  offspring  shonld  be  of  the  male  or  female  sex  has  been 
long  carried  on  by  variooa  persona,  and  every  now  and  then  the  disoor- 
•  ery  of  the  canse  is  annonnced.  Hitherto  the  resolts  of  investigatJoD 
have  been  illusive  and  nnaatisfactory.  Prof.  E.  Pflttger  haa  reccDtly 
rennwed  inquiries  into  the  fascinating  subject,  and  published  the  re- 
snlte  in  the  Archiv  /Ur  Pkysiotogie  (vol.  xxix).  His  researches  were 
made  ou  ftoga,  of  wliich  many  hundreds  were  esperimeuted  upon. 

Dr.  Pfliiger  especially  investigated  the  questiou  whether  the  conoui- 
tration  of  the  spermatic  finid  iuflneooes  the  sex  of  the  offspring.  TafE- 
ing  all  due  precautions  (for  the  egge  are  very  delicate),  he  aeoured  in  a 
watch-glass  the  spermatic  fluid  of  the  male,  taken  in  the  act  of  sexnal 
congress,  and  subjected  it  to  various  degrees  of  dilution  in  water  in 
various  glasses.  Eggs  taken  from  the  right  uterus  of  the  female  were 
allowed  to  glide  into  these  miztnree.  The  experiments  established  two 
facts :  (1)  the  fertilizing  power  of  the  spermatic  fluid  was  aot  diminiabed 
by  dilution,  and  "  all  the  ova  were  fertilized  in  each  observattoa";  (3) 
"dilution  of  the  male  flaid  had  no  effect  ou  the  sex  of  the  fmga  which 
came  to  maturity  after  the  artificial  fertilization." 

There  are  three  categories  as  to  sex  manifested  in  young  frogs:  (1) 
male,  (2)  female,  and  (3)  hermaphrodite.  "  The  hermaphrodites  become 
Anally  either  male  or  female,  but  in  their  earlier  stages  they  have  the 
sexual  organs  of  the  female  only ;  in  those  which  are  finally  to  become 
males  the  testicles  gradually  develop  around  the  ovaries  and  the  latter 
are  resorbed."  The  apparent  numerical  preponderance  of  the  female 
believed  to  exist  in  the  earlier  life  history  of  the  frog  is  illusive,  and  baa 
led  some  investigators  astray,  it  is  urged.  The  fertilizing  power  of 
the  male  spermatic  fluid  diminishes  rapidly  after  the  end  of  the  sexual 
season. 

Dr.  Pfliiger  has  to  think  that  it  is  "  impossible"  to  produce otfepring by 
the  union  of  the  sexes  of  different  apeciea  of  Batrachiaus.  Segmenta- 
tion may  commence,  but  this  segmentation  was  frequently  of  an  ab- 
normal type.    {Am.  Naturalist,  vol.  zm,  pp.  141,  442.) 

Sente  nf  direetion  <n  animala. — That  wonderfol  &oal^  developed  in 
BO  many  animals  of  being  able  to  find  their  way  to  a  long-dtatant  spot 
Las  been  the  subject  of  much  speculation  and  some  serious  inveetiga- 
tions.  Some  of  the  hypotheses  respecting  the  '*  sense  of  direction  "  ^na 
manifested  are  more  ingenious  than  probable.    A  French  aeansher  for 
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knowledge,  M.  Tignier,  has  recently  diBcossed  the  subject  id  the  Bevue 
PkiUmphique,  and  pablisbed  a  memoir  on  the  subject  of  the  sense  of 
orientation  and  its  organs,  and  he  co-ordinates  the  foealty  with  a  per- 
ception or  perceptibility  of  magnetic  cnrrents.  (Jour.  ^ankUn  Itut., 
vol.  17.) 

Inftuenee  o/canaU  in  ejctenaion  of  geographical  range  ofKpedea. — As  was 
naturally  supposable,  the  Suez  Canal  has  been  the  means  of  dispersing 
TftriouB  animals  of  the  respective  seas  whicb  it  connects  and  effecting 
a  limited  interchange  of  the  two  faaufe.  On  the  cue  hand,  the  Vmbrina 
drrhoia  (related  to  the  king-flsh  of  the  United  States)  and  the  Lahrax 
Itipw  (a  relation  of  the  striped  baas)  have  made  tbeir  way  throagh  into 
the  Bed  Sea ;  and,  on  the  other,  the  Priatipoma  ttridena  and  Crenidmu 
fimk(Ui  have  passed  from  the  Bed  Sea  into  the  Mediterranean.  With 
these  fishes  invertebrates  of  various  kinds  have  also  passed  and  crossed 
each  other's  way  into  the  opposite  seas.  The  many  facte  bearing  on  this 
case  hare  been  recorded  by  Professor  Keller,  of  Zurich. 

U.  PBOIOZOAI4S. 

Sporosoaiu. 

A  peculiar  Gregarinid. — A  number  of  new  forms  of  Qregarinidffi  have 
been  discovered  and  examined  by  A.  Schneider,  and  among  them  is  one 
of  special  interest.  It  was  found  in  the  digestive  tube  ot  OUmieris,  one 
of  the  diplopod  myriopods,  and  has  been  named  Cnemidospora  lutea. 
"  It  ia  remarkable  for  the  characters  of  its  protomerite,  the  contents  of 
which  are  formed  by  two  masses,  distingnishable  by  various  characters. 
The  lower  has  finely  granular,  the  upper  highly  refractive,  and  appar- 
ently fiitty  contents,  and  ia  of  greenish  and  not,  as  the  others,  of  a  yel- 
low or  brown  color."  (Arch,  Zool.  Exper.  et  Oea.,  vol.  x,  pp.  423,  450; 
J.  R.  M.  8.  (2),  vol.  in,  p.  676). 

Bhizopoda. 

EndoparaaiticAmcEbiE. — Some  interesting  observations  have  been  made 
by  Grass!  on  Amoebee  parasitic  in  the  Obsetognathons  worms.  Six  kinds 
of  Chffitogiiatbs  are  found  in  the  straits  of  Messina,  where  that  natural- 
ist  pursued  his  investigations,  and  in  all  of  them  Amcebte  of  one  kind 
or  another  were  found ;  they  were  of  two  species — A.  sagitUB  (or  ehato- 
gnathi)  and  A.  pigmenUferay  a  new  species,  and  chiefly  harbored  in  the 
csad^  chamber  and  vasa  deferentia  (rarely  in  the  ccelom)  of  the  adult 
Of  adolescent  sagittids,  but  not  in  the  young.  (The  A.  pigmentifera  was 
found  in  tvo  species  of  SpadelUt.)  The  endoplaem  in  both  species  of 
Awu^  contains  a  nnmber  of  granules  which  are  considered  to  be  of  a 
fatty  nature,  and  these  are  supposed  to  constitute  a  reserve  of  nourish- 
ment Beprodaction  ie  effected  by  modification  of  the  inlemfd  stmot- 
uruuf  the  body,  resulting  in  Its  breaking  up  in  anamberof  corpusonles, 
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contaming  graiiales,  but  still  united  by  the  body-wall  of  the  parent; 
when  they  separate  they  are  flattened  bodies  7-1000th8  mllliffletera  loog 
and  3-1000tb8  thick,  and  of  an  oval  coDtoar ;  from  one  pole  there  isaaw 
a  flagellum  twice  as  long  as  the  bo<ly.  It  is  thonght  by  tirassi  that 
their  development  tends  to  approximate  the  Amcebce  to  the  Monera,  aod 
the  forms  studied  by  him  are  supposed  to  have,  many  connectioos  with 
Protomyxomyces  ciprinartus  of  Cunningham.  {Ardt.  Itat,  ds  Biologie, 
vol.  a,  pp.  402,  iU;  J.B.  M.  8.  (2),  vol.  ui,  3,  p.  674.) 

InfutoriafU. 

Netc  parasitic  JPiageUaUs. — Dr.  Grassi  has  investigated  the  eLdopar- 
asitio  "  Protista  "  and  recognizes  five  families  of  Flagellata.  He  sat- 
isfied himself  that  the  number  of  flagella  is  of  but  little  taxonouiio  im- 
portance, and  biases  his  families  on  the  condition  of  the  extremities  and 
especially  of  the  posterior.  One  of  the  families  recognized  was  based 
OD  a  newly  discovered  type,  the  Trichomonut  raeloloutha,  found  in  the 
beetle  indicated.  The  family — called  Trichomonadidse — is  distinguished 
by  the  tapering  of  the  posterior  extremity  and  the  development  of  sev- 
eral flngella  as  well  as  trichocyst-like  bodies  at  the  anterior  extrunily. 
Megast/Omidea  and  Ijophomonadidea  are  two  families  proposed  fta  pre- 
viously knon  u  forms.  {Arck.  Ital.  de  Biol.,  vol.  II,  pp.  402,  444 ;  J.  S- 
M.  S.  (2),  vol.  in,  pp.  673,  674). 

ni.    POBIFXBS. 


The  mode  of  boring  of  (Jlione. — The  means  by  which  the  celebrated 
boring-sponge  Clione  finds  its  way  into  shells  and  other  hard  sab- 
stances  has  long  been  a'matter  of  doubt  and  dispute.  Becent  obso- 
vations  have  been  made  by  H.  Nassonow,  and  he  has  attempted  to 
answer  especially  two  questions — (1)  how  the  sponge  excavates  haid 
calcareous  structures  and  completes  its  destructive  work,  and  (2)  the 
efl'eot  of  \i»  parasitic  habits  on  the  sponge  itself. 

For  the  solution  of  the  first  question  young  sponges  were  cultivated 
on  thin  transparent  calcareous  lamellte.  "The  larvte,  after  a  free  stage, 
settled  ou  the  plates,  and  soou  a  rosette-shaped  mark  appeared;  the 
sponge  gave  off  thin  processes,  which  passed  into  the  substance  of  the 
plate  and  followed  the  contour  lines  of  the  rosette;  about  a  day  afler 
the  sponge  settled  a  rosette-shaped  particle  was  taken  ont  of  the  plate; 
the  body  of  the  sponge  entered  the  depression  thus  formed,  took  the 
particles  into  and  then  cast  them  out  of  its  body.  Toward  the  evening 
of  the  day  of  observation  the  rosette-shaped  marking  had  totally  dis- 
appeared, and  its  place  was  taken  by  a  small  pit;  into  this  the  sponge 
contracted  the  greater  part  ot  its  body.  Chemical  as  well  as  meofaani- 
cal  agencies  appeared  to  be  at  work,  but  the  demonstration  of  the  pres- 
ence of  the  acid  was  prevented  by  the  strong  alkaline  reactioD  of  Iha 
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Bea-Trat«r.  Oontrnry  to  the  view  of  Hancock,  Nassonow  thinks  that  the 
gpicnles  of  the  spouge  take  no  part  in  the  boriag  operation ;  iodeetl, 
tbe  young  sponge  began  before  it  had  developed  auy  skeletal  stmct- 
nres,  not  to  say  t>efore  it  bad  completely  taken  on  the  other  chanMJtem 
of  the  adalt." 

With  reference  to  the  second  question,  it  Is  contended  that  one  of 
the  resalts  of  the  paraaitiam  of  CUone  is  the  pecaliar  mode  of  ovolatiou, 
in  that  the  Bponge  appears  to  pass  its  eggs  into  the  water,  where  they 
become  fertilized,  whereas  in  other  sponges  the  eggs  pass  into  the  body 
of  the  animal  and  are  there  fertilized.  (Z^tiohrift  fur  vtUtmeh.  Zool., 
vol.  MUX,  pp.  295-308,  2  pi.;  J.  S.  M.  8.  (2),  vol.  IV.,  pp.  65-66.) 

A  ivppoted  new  animal  type. — A  peculiar  and  unknown  organism  wan 
fonnd  by  Prof.  F.  £.  8cbulze  in  the  salt-water  aqoariam  of  the  Zoologi- 
cal Institate  ofGraz.  IC  was  a  thin,  lamelliform  object,  a  few  millimf- 
I«r8  in  diameter  and  0.02"°*.  thick,  traoslacent,  but  of  a  grayish-whitt^ 
color,  and  of  a  variable,  constantly  changing  form.  When  at  rest  it 
had  nsudly  a  ronnded  contour,  bat  it  could  elongate  itself  into  a  Ion;; 
and  variously  curling  thread-like  form.  Its  movements,  however,  wer<i 
very  slow  and  scarcely  observable,  as  the  animal  crept  along  upon 
its  nuder  surfoee.  The  entire  surface  was  ciliatol.  "  Close  ander  thu 
upper  snrface  is  a  layer  of  highly  retractile  balls  from  6"  to  8*  in  diam- 
eter and  distribated  pretty  evenly ;  besides  these  there  are  other  ball.H 
nearvr  the  under  surface,  which  seem  to  be  essentially  different  from 
those  first  mentioned.  There  is  do  indication  of  internal  organs,  noi- 
of  only  bilateral  or  radiate  symmetry;  the  organism  ia  uniaxial."  But 
what  is  of  more  importance  from  a  systematic  point  of  view  than  an.\- 
of  tfae^  details  ia  the  intimate  stmctnre.  There  are  two  different  epi- 
thelial layers  of  cells,  which  form  respectively  its  npper  and  lower  sur- 
faces, and  between  them  is  a  fully  developed  layer  of  connective  tissue. 
There  are,  in  fact,  three  layers,  which  are  comparable  with  the  ecto . 
derm,  mesoderm,  and  entoderm  of  Metazoans  generally.  Whether,  how- 
ever, the  several  layers  of  the  unknown  organism  are  really  homolo- 
gous with  them  may  be  regarded  as  uncertain  till  the  development  of 
the  animal  ia  known.  What  the  affinities  of  the  animal  are  is  tdso  quite 
doubtful.  It  was  ander  observation  by  Professor  Schuize  for  about  a 
year,  bat  showe^l  no  sign  of  metamorphosis  or  reproduction.  Its  struct- 
ure, exhibited  in  the  development  of  the  several  layers,  removes  it  from 
the  Protozoans,  bat  this  is  merely  negative  evidence.  Mr.  0.  S.  Minot 
has  Boirgested  that  it  was  the  larva  of  a  sponge,  bnt  there  are  objection.^ 
to  this  view.  The  name  conferred  on  the  organism  is  THohoplax  ad- 
karcns,  the  generic  name  containing  an  allnsioo  to  the  plate-like  forui 
and  its  ciliated  surface,  and  the  specific  recalling  the  manner  in  whicli 
it  clings  to  the  substance  on  which  it  moves.  {Zool.  Anseiger,  vol.  VI,  pii. 
92-97 ;  Journ.  Royal  MUs.  Soc.  (2),  vol.  Ul,  pp.  350-351 ;  Soienoe,  vol.  I,  p. 
305.) 
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IT.  CfKLBHTEEATES. 

Polyps. 

A  new  iypeof  Pennatuloid  Polyps. — A  remarkable  form  of  PeDniitaloid 
polyps  has  beeu  recently  discovered  by  Messra.  Koreu  and  Danielsseo 
ID  a  Bpecial  work  on  New  Ak-yotiids,  Gor^oiiids,  and  reuoatulidsof  tbe 
Norwegii^n  f<t«i>a;  it  li.t8  been  named  Oiiudul  mirabilis,  and  specimeDs 
were  obtained  in  tUe  fjord  of  Throndlieim  at  a  depth  of  180  fathoms, 
attached  to  Oculina  proli/era.  This  form  represents  a  peculiar  "see- 
tion"  of  Pennatulida,  called  "Gondnleie,"  distinguished  by  the  fixed 
rachis  with  develojiwl  bilateral  lobes,  furnished  with  long caleareons spi- 
cules. The  GoudulidiB  'vere  defined  as  Pennatalida  OouduleiB,  hnviDg 
"  a  polypidom  without  a  stalk,  fixcti,  furni^jbeil  with  bilateral  picnnlee  in 
which  are  calcareous  spicules,  having  along  ita  center  a  canal  divided 
by  four  valves  into  aa  many  longitudinal  canals."  In  other  words,  they 
are  Pennatulida  Oondnlex  with  a  fixed,  stalkless,  bilateral  jmlypidom, 
having  a  rachia  with  a  hollow  canal  divi<Ied  by  four  converging  longi- 
tudioal  sepliform  valves,  and  on  each  side  with  snbspiral  polypigerous 
lidges,  fortified  by  calcareous  spicules. 

A  deep-sea  eancrinocial  Aclinian. — Several  cases  of  association  of 
polyps  with  decapod  crustaceans  have  beeu  recorded  (e.  g.,  CanerUoda 
expansa  with  a  Dorippe,  Sagartia  parasitica  with  an  Eupagurus  berHkar- 
dtw),  but  an  instance  recently  discovered  seems  to  be  worthy  of  notice 
in  this  place  on  account  of  the  habitat  of  the  associates  and  the  extent 
to  which  the  association  has  been  verified.  Tbo  i>olyp  baa  been  de- 
scribed as  a  new  species  by  Professor  Verrill  under  the  name  Episoan- 
thus  paguropkilm,  fkuH  about  400  specimens  were  obtained  at  one  station 
(947,  89  miles  S.  by  S.  g  W.  from  Gay  Head,  Mass.),  at  a,  depth  of  312 
fathoms,  but  all  associated  with  a  hermit  crab,  the  Parapaguriu pHo- 
gimanua.  The  polyp  is  evidently  "a  true  commensal,  forming  out  of  its 
own  tissnes  the  habitation  of  the  crab;  and  hitherto  it  has  not  been 
found  elsewhere  than  upon  the  back  of  this  particular  species  of  crab, 
which  likewise  has  not  been  found  without  its  {>olyp."  The  associates 
were  previously  obtained  "by  the  Gloucester  halibut  fisbenneo  in 
deep  water,  off  No\'a  Scotia,"  and  by  Professor  Verrill  in  1880.  (i". 
J.  So.  (3),  vol.  xxill,  p.  137.) 

Acalepks. 

Reappearaticeo/  Limnocodium. — It  is  noteworthy  that  the  fresh-water 
medusa,  named  Idmnocodium  Soicerbii,  which  appeared  in  numbers  in 
June,  1880  and  1881,  in  the  Victoria  regia  tank  in  London,  did  not  de- 
velop at  all  in  1883.  It  made  its  reappearance,  however,  in  1883  in 
the  tank,  but  earlier  than  in  the  previous  years,  being  discovered  April 
28.  The  tank  had  remained  empty  during  the  preceding  winter,  uid 
waa  filled  with  water  on  March  6.    {Nature,  vol.  xxTiu,  p.  7.) 
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V. — EOHINODBBMS. 

Crinoids, 

Basal platet  of  Crinoids. — It  lias  been  a^ert^l  tbat  anmc  Crinoids- - 
for  example,  tltone  of  the  family  Eugeniacriiiidfe — were  destitute  of  basal 
[>!atffl.  Mr.  P.  H.  Carp«Dter  investigatetl  re])re8eiitatives  of  tlie  tamily 
named,  and  was  convinced  that  "tlie  Hajiposeil  abNonce  of  basals  in  cer- 
tain Crinoids  mostly  rests  npoii  empirical  reasoning  alone;  and  tbat 
vhcu  wc  come  to  inquire  into  tlie  matter  rationally,  i.  e.,  from  the  point 
of  view  of  morpUoloRy,  we  not  only  find  good  reason  to  Itelieve  in  the 
pjistence  of  those  plates,  but  also  that  their  snpposf'd  absence  involves 
cousiderable  morphological  difficulties."  {Ann.  and  Mag.  Nat.  Hist.  (5), 
vol.  XI,  pp.  327-334.) 

Xetc  orders  of  Crinoids. — Mr.  S.  A.  Miller,  in  the  second  edition  of  his 
American  Palaeozoic  Fossils,  has  proposed  to  isolate  several  of  the  family 
tyi^sofUrinoids  as  distinct  orders.  The  Agelacrinidaihave  further  tbe 
name  Agelaerinoidea,  the  Lichenocrioida;  constitute  the  order  Licheno- 
criiiaidea,  and  the  ordinal  name  Myelodactyloidea  is  intended  for  a  group 
of  tvn  families — tbe  Myclodactylidie  and  Cyclwystoidie.  Thecharac- 
tiTs  given  to  these  groups  appear  to  be  scarcely  those  requiring  recogni- 
tiim  as  orders. 

Asteroids. 

Number  of  Opkinroids. — In  connection  with  a  "  Report  on  the  scientiflc 
results  of  the  voyage  of  H.  M,  8.  Oballeuger  "  (Zoology,  vol.  V,  part  14), 
the  Hon.  Theodore  Lyman  has  attemi)te«l  to  enumerate  all  the  species 
of  the  order  described  up  to  the  time  of  publication.  Not  less  than  1G7 
new  species  and  20  new  genera  were  found  in  tbe  collections  made  by 
the  famous  expedition. 

Echittoids. 

Physiology  of  the  Echinoidn. — If  a  sea-nrcbin  or  Kcliintut  is  turned 
month  upwanis  it  will  commence  to  right  itself,  and  does  so  by  UHing 
two  or  more  ailjaeent  rows  of  pedicels.  Whether  tbe  consequent  en- 
deavor was  duo  to  tlie  co-ordinating  influence  of  a  nerve  center,  or 
whether  it  was  the  i-esnlt  merely  of  the  serial  action  of  tbe  pe<lieela,  was 
nncertain,  although  various  experiments  tended  to  show  tbat  the  action 
mnst  be  due  in  part  at  least  to  tbe  co-ordinating  iuflneuce  of  a  nerve 
center.  Mr.  Romanes  considers  that  he  has  now  settled  the  question 
by  a  device  suggested  by  Mr.  F.  Uarwin. 

A  sea-urchin  was  placed  back  downward  in  a  bottle  filled  to  tbe  brim 
with  water  and  then  corked  up.  Tbe  whole  was  then  placed  on  the 
rotating  apparatus  used  by  the  Darwins  in  tbeir  experiments  on  tbe 
geometrism  of  jdants,  and  the  sea-arcbin  was  continuously  rotated  in  a 
vertical  plane.    While  rotation  was  continued  the  sea-urchiu  made  no  '^ 
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attempt  to  tarn  itself,  bat  vheo  within  two  or  tbrre  minatea  of  its  cw- 
sation  it  commeaced  to  do  so.  Moreover,  if  allowed  to  do  so  tuitil  it 
had  raised  itaelf  into  the  eqaatorial,  or  any  other  intermediate  poeitiOD, 
if  rotation  was  resamed,  the  sea-archin  remained  in  the  position  it  had 
then  gained  as  long  aa  it  lasted.  "  Therefore  nu  donbt  conld  be  enter- 
tained that  the  effect  of  tbe  rotation  was  that  of  confosing,  as  it  were, 
the  coordinating  inflaenoe  of  a  nerve  center,  the  atimalna  to  the  opeis- 
tioD  of  which,  in  the  absence  of  rotation,  is  gravity."  [Joum.  Lin*.  Soc 
London,  Zool,  vol.  xni,  pp.  131-137 ;  J.  R.  M.  S.  (2),  v.  in,  pp.  660-461.) 

BoU>thv,riaiu. 

the  feeding  of  HohihwrteMt.—'Vho  celebrated  Darwin,  in  bis  work  on 
Cersl  Beefs  (p.  14),  stated,  on  die  anthority  of  another,  that  the  Holo- 
tbarlaus  subsisted  on  living  coral.  The  qnestion  has  been  lately 
investigated,  and  an  advance  made  in  a  knowledge  of  the  economy  of 
those  animals.  Surgeon-M^or  H.  B.  Ouppy,  of  the  British  navy,  qd- 
dertook  experiments  at  St  Christoval,  one  of  the  Solomon  Islands, 
which  satisfied  him  that  it  was  dead  and  not  living  coral  that  the  Holo- 
thurians  ingested.  Tbey  selected,  however,  "those  feeding  groonda 
where  the  attachment  of  molluscs,  zoophytes,  and  stony  algfe  had  to 
some  degree  loosened  the  surface  of  the  rock."  One  of  tbe  Holothurian 
species  which  Che  surgeon  studied  was  12  to  15  inches  long.  From 
three  independent  observations  on  tbia  species  it  was  fonnd  that  tlie 
amount  of  coral  sand  voided  by  each  individnal  daily  was  not  less  than 
two-fifths  of  »  pound  avoirdapois.  "At  tbia  rate  Rome  fifteen  or  sixteen 
of  these  animals  would  discharge  a  ton  of  sand  from  their  intestinal 
canals  in  the  course  of  a  year,  which  represents  almost  18  cubic  feet  of 
tbe  coral  rock  fonuiiig  the  flat  on  which  these  creatures  live." 

The  raison  ^Stre  and  mode  of  ingestion  of  the  Holotbnrians  have  been 
axplained  by  Mr.  W.  Saville  Kent.  That  the  Holotburians  are  not  de- 
vonrera  of  living  corals  ia  shown  in  connection  with  different  facts,  bnt 
especially  from  tbe  circumstance  that  several  were  kept  in  a  tank  con- 
taining sea-anemones  and  corals  without  interfering  with  them  in  any 
way.  All  they  require  ia  derived  from  the  coral  or  shell  tUbrit  with 
which  they  are  constantly  associated.  At  first  sight  this  material  would 
appear  to  be  in  tbe  last  degree  adapted  for  the  sustenance  of  socb 
highly  organized  animals,  but,  aa  may  be  confirmed  at  any  time  by  in- 
vestigation, "  shell-sand,  gravel,  and  other  d4bris  forming  the  super- 
ficial layer  at  the  bottem  of  the  water,  when  exposed  to  the  light,  is 
more  or  less  completely  invested  with  a  thin  pellicle  of  Infusoria,  Dis- 
toms,  and  other  microscopic  animal  and  vegetable  growths."  It  is  upon 
these  minute  organisms  ^at  tbe  Holotbnries  feed,  swallowing  both  them 
and  the  shelly  or  other  matter  upon  which  they  grow,  much  in  tbe  same 
way  as  we  might  subsist  on  cherries,  swallowing  stones  and  all. 

It  is  by  means  of  the  tentacles  which  surround  the  anterior  extremity 
that  the  Holothuriansseize  their  food.    CucnmariteoftwokiQ'ia — Com- 
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mtmw  and  G.  pentaete$ — were  the  special  eabjects  of  Mr.  Kent's  obser- 
vatioDS  thns  recorded,  the  former  Bometimes  attaialDg  a  length  of  » 
foot  and  the  other  about  half  the  size  of  the  larger.  The  teotacles  are 
ten  in  uamber  and  developed  as  "eztensively  ramtf^ug  pedunculate 
plumous  or  dendrifonn  tuftB  stationed  at  equal  distances  around  the 
omi  opening."  These,  when  the  animals  are  "on  the  full  feed,"  are  in 
constant  motion,  "each  separate  dendritiu  plume  in  turn,  after  a  brief 
exteusioD,  being  distally  inverted  and  thmat  bodily  nearly  to  its  base 
into  the  cavity  of  the  pharynx,  bearing  along  with  it  such  fragments 
of  sand  and  shelly  matter  as  it  had  ancceeded  in  laying  hold  of."  As 
soon  as  a  tentacle  obtains  a  supply,  it  is  thrust  into  the  month,  and  one 
or  another  is  always  moving  toward  or  in  the  mouth. 

The  supply  thns  taken  in  is  probably  ground  down  by  "the  charac- 
teristic teeth  that  arm  the  pharynx,"  and  the  sand-rediieed  remains, 
divested  of  their  living  contents,  ore  in  time  discharged  by  the  anal 
cavity. 

Another  gentleman,  from  certain  observations  in  Bermuda  and 
Jamaica,  "fancied  that  they  were  catehing  swimming  creatures,"  and 
thonght  that  his  observations  were  supported  by  "a  fine  specimen  from 
the  zoological  station  at  Naples,  which  baa  a  balf-swallowcd  fish  pro- 
truding from  its  mouth."  The  flsb  in  question  was,  however,  probably 
a  Fieras/er,  which  is  a  parasite  of  the  Holothorian,  and  enters  and 
departs  from  its  cavity  voluntarily.  (Nature,  vol.  xxvw,  pp.  7-8,  433, 
508.) 

TI.  WOBMS. 
Sematetminthg. 

A  Htmatoid  worm  parantio  on  the  onion.— The  common  oniou,  it  seems, 
is  sometimes  infested  with  a  parasite  in  the  shape  of  a  neiaatoid  or 
thread-worm.  The  animal  has  been  discovered  and  described  by  J. 
Cbatin  as  a  new  species  of  the  genus  Tyleachua.  It  has  considerable 
resemblance  to  the  AnguiUula  of  wheat.  In  its  larval  state  it  pene- 
trates into  the  bulb  and  disorganizes  the  central  tissue,  converting  the 
flbro-vascnlar  bundles  into  a  brownish.pnitaceons  mass.  In  the  course 
of  ensuing  growth  the  sexnal  organs  become  developed  and  offspring 
appear  as  claviform  larvte.  These  may  escape  through  the  destruction 
of  the  bulb  and  fall  to  the  ground.  If  the  earth  is  sufficiently  damp 
tbey  wander  about,  but  if  it  is  dry  they  are  quiescent  until  moisture 
ensues.  Tbey  then  seek  the  bulbs  of  the  onion,  and  those  that  succeed 
complete  the  normal  cycle  of  life.  If  the  worm  finds  entrance  into  an 
animal  it  is  passed  ont  with  the  fseces,  neither  becoming  encysted  cor 
nodergoing  any  further  development.  It  is  urged  that  the  best  remedy 
affainst  the  spread  of  the  i>e8t  is,  to  bum  all  affected  onions.  {Cotnptea 
Rendus  Acad.  Sc.,  Paru,  vol.  XOTli,  pp.  1603-1505;  J.  B.  M.  S.  (2),  vol, 
TVt  P-  232.) 

DigilizedbvGoO^^IC 
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The  ho)aologies  of  the  yemcrteau  proboacin. — Several  uuexpectetl  types 
of  the  animal  kiiigdum  tiave  been  broiigtit  forward,  from  time  to  time, 
as  cxemptifyint;  in  some  form  or  other  the  uotocbord  of  the  primitive 
verttibrateti.  One  of  tbe  most  nnexpected  to  furnish  snch  a  structure 
is  theNemerteatifUnd  yet  Dr.  Ilubrecbt  has  claimed  that  the  Nemertcan 
worms  actually  liave  the  honiulogue  of  the  uotocbord  developed  iu  a  pro- 
bOHuis.  In  his  opiuiou  "the  probosciH  of  the  Nemertejins,  which  arises 
not  as  an  iiuagiiiuble  structure  (entirely  derived,  both  phylogenetically 
and  ontogeuetieally,  from  tbe  epiblast)  aod  which  passes  through  a  part 
of  the  cerebral  gauglion,  is  homologous  with  tiie  rudimentary  organ, 
which  is  found  in  the  whole  series  of  vertebrates  without  exceptioa — tlie 
hypophysis  cerebri.  Tbe  proboscidean  sheath  is  comparable  in  situatioD 
(aud  development !)  with  the  chorda  dorsaiis  of  vertebrates."  The  chief 
reason  urged  fortius  homology  is  thiit  the  proboscis  an<l  hypophysis* 
are  both  ectodermal  in  vagi  nations.  There  are,  ou  the  other  hand,  rea- 
sons whiuh  seem  t«  strongly  militate  against  this  view.  (Quart.  Jour. 
M'wr.  Sci.,  vol.  xxm,  p.  34!);  Science,  vol.  Ii,  p.  (131.) 

Annelids. 

Thc/uaclion  nf  the  Morrenian  gtantls  of  the  Earthworm. — Tbe  chanieler 
and  physiology  of  the  glands  observed  by  and  uame<l  after  the  Frenili 
naturalist  Morren  have  been  investigated  by  C.  llobiuet.  The  secre- 
tion of  those  glands,  ou  drying,  proves  to  be  a  mineral  bwly,  formed  of 
carbonate  of  calcium,  whose  functions  appear  to  be  to  adapt  the  iugestit 
for  nutrition ;  this  is  supposed  to  be  eflfteted  by  four  stages: 

(I.)  The  acids  of  the  humus  aie  neutrahzed  and  converted  into  a 
nutrient  medium,  a  condition  which  is  indist>eu8able  for  the  digestion 
of  the  quaternary  substances  of  the  humus  by  the  digestive  tluid  of  the 
he|ialic  glands. 

(U.)  Part  of  the  carbonates  are  transformed  iut»  soluble  bicarbonate. 

(3.)  The  soluble  bicarbonate  acts  on  the  humus,  and  forms  soinblo 
salts  from  the  insoluble  acids  of  the  iiumus.  The  ulmate  of  caluiuni, 
which  is  formed  by  the  action  of  the  nlmic  acid  ou  the  carbonate  of  cal- 
cium, becomes  soluble  iu  the  presence  of  an  excess  of  carbonic  acid. 

(4.)  The  soluble  ulmate  thus  obtained  is  more  easily  absorbed  in  the 
intestine. — (Compten  Eeadun  Acad,  He.  Faria,  vol.  xcvu,  pp.  Idlf-liM; 
J.  Ii.  M.  S.  (L'),  vol.  Ill,  p.  Gol.) 

Vir.   ARTHROPODS. 

Merostomcs. 

Scj'ual  chaructirislics  of  the  Horseghoecrab. — The  sexes  of  the  Horse- 
shoe-crab,  when  adult,  arc  readily  distinguishable  by  niudilicatioun  of 
the  "claws"  of  the  second  pair  of  thoracic  appendages,  the  female  hav- 
ing the  penultimate  Joint  prolonged  iu  the  axis  of  its  body  so  as  to  le 
jiarallel  with  and  a]iposuble  to  the  last  joint,  while  the  male  has  the  i*- 
uiiltimate  Joint  truncated  at  its  distal  extremity  aud  the  last  Joint  ab 
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raptly  decarved.  Th«  eesee  are  further  distiDguishable  by  the  genital 
opeuiDgs  on  the  under  side  of  the  &r»t  pair  of  abdominal  appendages, 
the  exits  of  the  oviducta  in  the  feinale  being  transverse  slits,  while  the 
external  genital  apparatus  of  the  male  consists  of  two  papilla  with  uir- 
cnlar  openings  at  the  ends.  The  claws  of  the  young  male  are  esseu- 
tially  like  those  of  the  temale.  Prof.  B.  F.  Koons  examinetl  "at  least 
one  thousand  specimens  of  exuviie  or  cast-off  shells  along  the  shores  of 
Long  Island  Sound,  about  New  Haven  and  Vineyard  Sound,"  and 
"among  all  of  these  not  a  single  specimen  with  the  modified  claw  was 
foaiid."  A  closer  examination  of  the  cast  shells,  however,  revealed  the 
other  sexual  chatactei-s  and  indicated  that  the  males  and  females  were 
nearly  equally  numerous.  The  couclusiou,  therefoi'e,  was  that  the  male 
assumed  the  peculiar  claws  in  the  last  stage  of  development,  and  that 
''it  is  possible  that  fae  never  sheds  his  shell  after  the  modified  claw  is 
acquired,  because,  as  stated  above,  of  over  one  thousand  specimens 
examined,  uot  a  single  B|iecimeu'  possessing  this  charsicter  was  found. 
Further,  we  are  led  to  believe  that  large  Limuli  rarely,  {wssibly  never, 
shed,  because  among  all  those  examiue<l  there  were  no  large  exuvije." 
{Am.  Ifat.,  vol.  XVii,  p[).  1297-1209.) 

These  observations  are  miiinly  reiterations  of  some  made  many  years 
before  by  Dr.  S.  Lockwood  (-iwi.  Nat.,  1871,  p.  257),  but  that  gentleman 
recorded  the  finding  of  large  cast  shells. 

Number  of  Cirripeds. — The  cirriiwds  collected  by  the  Challenger 
Expedition  have  been  studied  and  reported  on  by  Dr.  P.  P.  C  Hoek, 
and  in  connection  with  the  re[>ort  an  intereatiug  historical  sketch  of 
the  groop  is  given.  One  hundred  and  forty-seven  species  of  the  sub- 
class were  described  by  Darwin  in  his  celebrated  monographs,  and  only 
18  were  known  to  Dr.  Uoek  by  have  been  added  up  to  the  time  of  his 
studies.  Sixty  species  previously  unknown  apparently  were  discovered 
among  the  collections  of  the  Challenger.  The  number  of  living  spe- 
cies, exclusive  of  the  suctorial  forms,  has  been  thus  raised  to  225,  repre- 
senting 34  genera.  The  most  noticeable  feature  of  the  new  additions  is 
the  great  increase  of  the  genus  Scalpellum.  Six  species  were  known  to 
Darwin,  and  5  were  subsequently  made  known,  but  l}r.  Hoek  has  recog- 
nized 43  new  speeies  in  the  Challenger  collections,  thiis  enlarging  the 
number  to  54.  The  genus  Vcrrvca  received  the  next  greatest  acces- 
sioiis.  The  number  known  to  Darwin  was  4,  and  6  new  ones  were  dis- 
covered by  Dr.  Iloek,  thus  increasing  the  number  to  10.  According 
to  Dr.  iloek,  "the  occurrence  of  Sco/pciiunt  and  Verruca  iu  the  great 
depths  of  the  ocean  coiucides  iu  a  striking  manner  with  the  paleonto- 
logical  history  of  these  genera."  It  is  noteworthj',  however,  that  "Jhe 
fessit  species  of  Verrvca  resemble  much  more  those  of  the  same  genua 
which  at  present  inhabit  shallow  water  than  those  occurring  at  a  con- 
siderable depth  ;  the  latter  foiin  together  u  very  characl eristic  diviAJDu 
of  the  genus.     With  regard  to  the  genus  ISoitpetium,  tiie  fossil  lorms 
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iind  tbose  fonod  in  the  deep  sea  have  uo  doubt  some  features  in  com- 
moD,  bat  Done  were  con-Bpeciflc 

Orttstaceans. 

Extinction  of  Crustaceans  in  old  habitats. — Ou  several  occasions  iu 
these  reports  reference  has  been  made  to  the  practical  estiaction  or 
excessive  redaction  of  varions  animals,  bat  especially  of  the  tile-flsb 
(Lopholatilus  chamaleonticepa)  from  deep-sea  plateaaa,  where  they  were 
formerly  foand  in  pxaberaut  abundance.  The  chief  mortality  0GCDrre<i, 
as  Professor  Smith  remarks,  in  a  narrow  belt  of  comparatively  warm 
water  (approximately  60°  F.),  in  from  60  to  160  fathoms,  which  has  it 
more  southern  fauua  than  the  colder  wnteis  either  side.  Profeasur 
Verrill  has  snggested  {Amer.  Jour.  8ci.,  Ill,  rxiv.,  p.  366,  1882)  tliat 
the  great  destruction  of  life  in  this  belt  was  cansed  by  a  severe  storm 
in  the  winter  of  188I-'83,  which  agitated  the  bottom-water  and  forced 
outward  the  cold  water  that  even  in  summer  occupies  the  great  area  of 
shallow  sea  along  the  coast,  thus  causing  a  sudden  lowering  of  the  tern- 
I>erature  along  the  warmer  belt  inhabited  by  the  tile-fish  and  cmstacea 
referred  to  by  Professor  Smith  in  the  communication  now  to  be  noticed. 

Prof.  Sidney  I.  Smith,  in  a  "  preliminary  report  on  the  Brachyura  and 
Aiiomura  dredged  in  deep  water  off  the  south  coast  of  Xew  England 
by  the  United  Stat«8  Fish  Commission  in  ISdO,  1881,  and  1882,"  has 
given  some  details  of  the  disappearance  or  extinction,  for  the  time  being 
at  least,  of  certain  crustaceans. 

According  to  Professor  Smilh  the  last  season's  dredging  off  Martha'ti 
Vineyard  revealed  the  total,  or  almost  total,  disappearance  of  several 
of  the  larger  species  of  cmetaceans  which  were  exceedingly  abundant 
in  the  same  region  in  1880  and  1881.  The  most  remarkable  cases  an 
those  of  Euprognatka  rastelligera,  Voltodea  robuttus,  Gatapagvnu  Shar- 
reri,  Munida  Carittea  t  Smith,  and  Pontopkilus  brevirostria,  all  of  which 
were  fonud  in  great  numbers  in  both  of  these  years.  Of  the  first  two 
nut  a  si>ecimen  was  taken  in  1882,  of  the  Munida  only  a  single  one,  and 
of  the  other  species  very  few  specimens.  Lambrus  VerriUii,  Acantkth 
carpus  Alexandri,  Jja^eillia  elegans,  Homola  barbata,  and  AnopUtnotm 
poHtuSf  which  were  each  taken  several  times  in  1880  and  1881,  were  none 
of  them  taken  in  1882 ;  they  were,  however,  fat  less  abundant  than  the 
other  species,  and  the  non-occurrence  of  some  of  them  was  very  likely 
accidental ;  but  the  disappearance  of  part  of  them  at  least  was  nu- 
doubtedly  due  to  the  same  causes  which  occasioned  the  disappearance 
of  the  more  abundant  sx>ecie8.  The  disappearance  of  these  speotes,  con- 
tinues Professor  Smith,  was  undoubtedly  connected  directly  with  the 
similar  disappearance  of  the  tile- fish  {LopholatUus)  from  the  sameregioD, 
and  on  this  account  specially  he  gave  in  detail,  tbr  many  of  the  spedM 
enumerated  by  him,  tables  of  specimens  examined  n«m  the  region  ex- 
plored by  the  Fish  Commission.  All  the  species  mentioned  nboreaii 
hHving  di»i|>peared  in  1882  were  specially  characteristic  of  the  region 
above  indicated.     (Pnw.  U.  8.  Nat.  Mas.,  vol.  Ti,  pp.  1-57.) 
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Araehnidt. 

The  hearing  o/Bpiderg. — No  specialized  organs  that  have  been  recog- 
nized as  having  aiulitory  ftanctdoiia  have  been  certainly  recognized  in  the 
spiders.  Some  experiments  lately  conducted  by  F.  Dald,  however,  con- 
viDced  bim  that  the  sense  of  hearing  was  not  denied  to  those  animals, 
and  he  located  it  in  certain  hairs  of  the  legs  and  palps.  Wbeu  soands 
were  prodnced  within  reasonable  distances  of  varion^  spiders,  their 
actions,  sncb  as  soddeuly  pausing  when  the  soands  were  made,  although 
the  cause  was  not  visible,  rendered  it  evident  that  they  took  cognizance 
of  them.  The  only  parts  to  which  the  evident  fJEioulty  of  hearing  conld 
be  attributed  were  two  kinds  of  hairs  arising  from  the  legs  and  palps. 
(1)  One  is  of  hairs  of  equal  thickness  throughout,  Mnged  with  a  short, 
fine  pile  toward  the  apex,  implanted  in  cup-shaped  depressions,  and  ex- 
tremely mobile;  a  nerve  is  connected  with  the  base  of  each  one ;  (2)  the 
other  is  of  hairs  set  in  rows  and  projecting  outwards  more  than  the  or- 
dinary protecting  hairs.  Objections  may  be  urged  to  this  theory,  and 
it  may  be  thought  that  the  biurs  receive  sensations  of  vibrations  of  the* 
web  or  of  the  motidtas  of  the  air,  but  under  a  high  magnifying  power 
they  were  foond  to  be  responsive  to  waves  of  sound,  tbe  hairs  vibrating 
when  a  note  was  sonndiug  and  resuming  quiescence  when  it  ceased.  The 
gradnatioDs  in  length  of  the  hairs  are  supposed  to  indicate  adaptation 
to  different  notes,  especially  as  their  regularity  in  certain  spiders  of  tbe 
Epeirid  family,  which  are  claimed  to  be  decidedly  fond  of  music,  is  very 
decided.  Farther,  the  author  suggests  that  tbe  arrangement  of  the 
h^rs  is  co-ordinate  with  structural  characters,  and  niaj[,  therefore,  be 
ased  in  classification.  His  observations  of  German  spiders  furnished 
two  primary  groupings : 

(1.)  In  the  Epeirids  and  Theridiids  the  tibife  have  two  rows  of  audi- 
tory hairs,  the  metatarsi  single  hairs  and  the  tarsi  "depressive,  bat  no 
projectiug  hairs." 

(2.)  In  the  Saltids,  Thomisids,  and  Lycosids  the  tibite,  metatarsi,  and 
torn  have  all  two  rows  of  hairs. 

The  Tabitelarians  exhibit  intermediate  conditions.  {ZooL  Atus.,  voL 
Tl,  pp.  267-270;  J.  B.  M.  8.  (2),  vol.  m,  p.  652.) 

InMota. 

Clagaijiaition  of  ItuecU. — In  connection  with  studies  "  on  tbe  classifi- 
cation of  tbe  Liunsau  orders  of  Orthoptera  and  Keuroptera,"  Professor 
Packard  has  reviewed  the  classification  of  alt  the  Hexapods  or  the  typical 
insects  and  proposed  a  new  arrangement  for  tbe  subclass.  He  has  es- 
pecially "examined  the  fundamental  characters  of  the  head,  thorax, 
and  abdomen,  points  neglected  by  most  systematic  writers."  Tbe  out- 
come has  been  to  lead  Professor  Packard  to  separate  tbe  Nenroptera 
from  the  Psendonenroptera,  and  "to  regard  these  two  groups,  with  the 
Orthoptera  and  Dermatoptera,  as  foar  orders  of  a  category  which  may. 
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be  regarded  as  a  saperorder,  for  wbich  the  name  Phyloptera  is  pro 
posed,  as  these  fonr  orders  are  closely  allied  to,  if  oot  in  soue  cases 
ideutical  with,  the  stem  or  ancestral  groaps  fh)iu  which  probably  all 
the  higher  orders"  hare  originated. 

Tke  head  of  Insects. — Prof.  A.  S.  Packard,  jr.,  in  conseqaence  of  aa 
iovestigatiou  ioto  "  the  number  of  segments  in  the  beail  of  winged  in 
sects,"  reached  the  following  conclusiona:  "The  epicraniam,  or  that 
piece  (sclerit«)  bearing  the  eyes,  ocelli,  and  antennte  and  in  frout  tbe 
clypens  and  labrum,  is  formed  from  the  original  procephalic  lobes, 
and  represents  the  first  or  aDtenual  segment,  and  is  plenral,  the  clypens 
and  labram  beanng  the  terminal  portion  of  tbe  segment ;  while  tlie  re- 
mainder of  the  original  or  primitive  segments,  are  obsolete,  except  in 
those  insects  which  retain  traces  of  an  occiput  or  foarth  cephalic  ter- 
gite.  All  of  the  gnlar  region  of  the  head  probably  r^resents  tbe  base 
of  the  primitive  second  maxillfe."     {Am.  Sat.,  vol.  xvn,  pp.  1134-113S.) 

Vitality  of  Injects. — It  is  tolerably  well  known  to  most  persons  that 
•  insects  will  live  for  some  time  after  matilatiou,  bat  tbe  knowledge  is 
vague.  Mr.  K.  Canestrini  nndertook  »  number  of  Sxperiments  to  deter- 
mine how  long  various  species  conld  survive  mntilation.  Tbe  hciwl  was 
cut  off  generally  by  thin-bladed  forceps,  and  when  spontaneous  move- 
ments ceased  he  employed  sundry  irritating  devices,  such  as  pricking, 
SQaeezing,  and  blowing  tobacco  smoke  over  the  insect.  As  a  result  of 
these  experiments  be  ascertained  that  beetles  (Coleoptera)  at  once 
showed  signs  of  suffering  from  the  amputation,  while  the  more  active 
Hymeuoptera  (ants,  bees,  &c.)  remained  as  if  unaffected;  others  seemed 
to  recover  their  senses  only  after  a  long  interval  from  the  o))eration. 
Butterflies  (Lepidoptera)  seemed  but  little  discomposed  after  decapita- 
tion, and  flies  (Diptera)  appeared  to  mind  it  still  less;  flies,  indeed, 
were  observed  in  copulation  some  time  after  being  beheaded.  Flies, 
however,  only  lived  about  a  day  and  a  half  (36  hoars)  after  beius 
operated  upon,  while  the  bodies  of  butterflies  survived  eighteen  days, 
the  head  nevertheless  showing  no  sign  of  life  after  a  few  hours  of  de- 
capitation. The  last  signs  of  life  were  manifested  by  either  the  middle 
pair  of  legs  (most  freqnently)  or  the  last  (not  quite  so  often).  Similu- 
experiments  were  made  on  Myriopmls,  and  they,  too,  showed  gnat 
tenacity  of  life  and  indifference  to  the  loss  of  the  head.  {BnU.  Sec 
VeneUTrent.  Sci.  Hat.,  vol.  II,  pp.  llft-125i  J.  B.  M.  8.  (2),  vol.  m,  pp. 
Gib,  G46.) 

Bow  Insects  can  adhere  to  smooth  vertical  surfaces. — The  mode  b; 
which  insects  adhere  to  vertical  walls  has  been  investigated  by  H. 
Dewitz,  who  reaches  essentially  the  same  conclusions  as  did  tbe  Eng- 
lish araclinologist  Ulackwelt.  The  insects  secrete  a  glutinous  liquiil 
in  their  feot,  which  exudes,  in  insects  which  have  hairy  feel,  froui 
the  tips  of  tbe  hairs  which  surround  the  lobes  of  the  feet,  and  in  Uiww 
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tfbich  bad  no  baire  tbe  liquid  was  extruded  from  pores  iu  the  feet.  It 
is  Gonjectared  th»t  atwut  half  of  the  loscctH,  iucludiog  most  Di|>tera 
jwl  Hemipters,  many  Hymeiiopters  and  Colcjoptera,  and  apparently  such 
Orthopters  as  do  not  either  dy  or  leap.  If  tbe  feet  are  drawii  away, 
drops  of  tbe  fluid  in  question  may  be  detected. 

American  PaUsozotc  Insects. — Within  the  last  few  years  our  knowl- 
edge of  tbo  insects  of  tbe  Palfsozoic  period  has  been  greatly  increased, 
chiefly  through  the  labors  of  Mr.  S.  Q.  Scudder.  A  catalogue  of  these 
has  recently  Iteen  pnblisbed  by  Mr.  R.  D.  Lacoe  in  the  Journal  of  tbe 
Wyoming  Historical  and  Geological  Society,  from  which  it  appears  that 
72  species,  representing  40  genera,  are  now  known.  Of  these,  48  spe- 
cies, of  26  genera,  belonged  to  tbe  true  insects  or  Gexapods :  19  species, 
of  9  genera,  to  tbe  Myriapods;  and  5  species,  representing  as  many 
genera,  to  tbe  Arachnids. 

The  lightning  organs  of  the  Qloa-toortns. — The  light-producing  organs 
of  the  principal  European  Lampyrids,  or  glow-worms  (/<a?nj>i/ri««pi«n- 
diduUi  and  L.  noctiluca)  have  been  examined  by  Ueinricb  Bitter  von 
Widowiejski  and  the  results  published  in  an  elaborate  memoir  con- 
tributed to  the  Zeit«ichrift  fdr  wiHsenscbaftliche  Zoologie.  The  tracheal 
Bystem  was  esiiecially  investigated  in  relation  to  the  luminiferous 
organs,  and  the  entire  memoir  will  well  repay  perusal.  Here  it  can  only 
be  said  that  the  luminiferous  organs  are  shown  to  be  the  morgtbotogical 
eqoiv^ents  or  hnmologues  of  tbe  fatty  bodies,  and  that  the  ligbt-giTiug 
fnnctioD  is  peculiar  to  the  parenchyma  cells  of  the  organs  in  question. 
The  Inmiuosity  is  the  result  of  slow  oxidation  of  a  substance  formed 
by  them  under  the  control  of  the  nervous  system. 

Genital  armature  of  Butterflies. — The  genitalia  of  the  Lepidopters,  as 
well  as  other  insects,  are  surrounded  by  various  elements  at  tbo  end  of 
the  abdomen,  and  those  of  ibe  true  butterflies  have  been  recently  ex- 
mained  by  Mr.  P.  H.  Qosse.  A  new  uomenclature  has  been  propose<l  lor 
tbe  several  pieces.  Some  interesting  facts  are  brought  forward  in  con- 
nection with  the  relations  of  families  and  the  distinction  of  genera. 
{Tratu.  Linn.  Soc.  London, Zool,,  vol.  u,  p. 2G5^  Science,  vol.  i,  pp. 2:^,23.) 

A  eiviparous  Moth. — A  noteworthy  fact  has  been  verified  by  Dr. 
Fritz  Muller,  of  Brazil,  and  communicated  to  the  Entomological  So- 
ciety of  London.  A  small  Brazilian  moth  was  found  to  be  viviparous, 
and  living  larvve  or  caterpillars  were  seen  to  be  deposited  or  born  of  the 
female. 

The  sucker  of  the  BHtterft!es.~Ju  1880  and  1881  Mr.  E.  Burgess  pub- 
lished a  couple  of  well  considered  memoirs  on  the  anatomy  of  two  but- 
terflies. During  the  past  year  Mr.  P.  Kirbacb  made  known  the  structure 
of  the  mouth  parts  and  pharynx  of  tbe  Lepidopters  in  generiil,  and  citnie 
to  essentially  thfi  same  conclusions  iis  to  the  morphology  of  Ihemii'ts  us  r 
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tbe  American  naturalist,  although  apparently  uoacqaainted  with  his 
articles,  and  his  terminotogy  for  the  parts,  especially  the  sDspeDSOi; 
muscles  ot'the  pharynx,'  is  mostly  cbe  same.  Eirbacb,  howerer,  conteudt 
that  the  proboscis  is  exteuded  by  mnscular  contraction  and  rolled  ap 
by  elasticity — a  view  opposite  to  that  suggested  by  Bargess  and  dm 
fortified  by  proofs.  The  special  new  feature  brought  ont  by  Eirbach  is 
the  syringe-like  mechanism  of  the  salivary  duct,  by  means  of  which 
saliva  is  injected  into  the  ))robosci8.  {Zoologitcher  Ameiger,  voL  vi,  p. 
663;  Soimce,  vol.  n,  p.  S33.) 

Tin.  HOLLUSOOmS. 

Brachiopodt. 

The  relatiiins  of  the  Brachiopodt. — The  much-mooted  qaeetion  as  to 
whether  tbe  Brafihiopods  are  closely  related  to  the  Ghstopod  worms, 
»nd,  it  may  be,  simply  modified  worms,  or  not  has  been  again  discassed. 
Mr.  A.  E.  Shipley,  in  studies  on  the  genus  Arffiope  at  Naples,  gives  bis 
views  resulting  from  a  recent  survey  of  the  fields.  They  are  antagonistic 
to  those  of  Morse  and  Kowalevsky.  It  is  contended  that "  the  segmeote 
of  the  larva  do  not  seem  to  hare  the  value  of  trae  metameres,  hut  to 
be  doe  simply  to  the  formation  of  the  shell  from  the  central  region  of 
the  body.  There  is  no  trace  of  any  segmentation  of  the  mesoderm,  and 
no  organ  exhibits  serial  repetition.  The  Bracbiopod  differs  trfftn  the 
Chfetopod  larva  in  having  an  alimentary  canal  which  is  not  cun-ed  Dor 
divided  into  three  regions  nor  provided  with  mouth  or  anus.  The  body 
cavity  is  bat  feebly  developed,  and  there  is  no  provisional  renal  organ.' 
On  the  other  hand,  Mr.  Shipley  declines  to  adopt  the  more  generally 
current  view  that  tbe  Brachiopods  are  closely  related  to  the  Polyzoaos, 
and  that  the  two  constitute  a  natural  phylum.  He  recalls  that  (I)  the 
homologies  of  the  lophophore  have  been  considered  tobe  verydoubtfal; 

(2)  that  the  characteristic  [>osition  of  the  nerve-ganglia  of  the  Bnicbio 
pods,  which  remHin  in  the  ectoderm,  is  not  shared  with  the  Polyioansi 

(3)  that  the  lar^'ie  of  the  two  classes  do  not  really  resemble  each  other, 
and  (4)  that  the  Polyzoans  became  fixed  by  the  preoral  and  the  Brachio- 
IKkIs  by  the  aboral  extremity. 

In  fine,  Mr.  Shipley  has  been  led  to  consider  with  Gegenbauer  tbe 
Bra^ihiopods  to  be  a  "  primary  class,"  most  closely  related  to  the  Vernias, 
but  also  allied  to  the  Mollusca.  (Mitth.  ZooL  Stat.  Neapely  vol  iT,  Pl^ 
494r-520,  2  pL;  J.  JR.  M.  8.  (2),  vol.  IV,  pp.  216-217.) 

IX.  HOLLUEiXS. 

AcephaU. 

The  alleged  Kater-poret  of  LameUibranchiat«s, — It  has  been  claimed, 
esi>ecially  by  H.  Oriesbach,  that  there  are  aquiferous  pores  developed 
in  the  feet  of  certain  Acephals.    The  alleged  discovery  provoked  i^* 
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examination  of  the  sabject,  and  J.  Carrigre,  J.  T.  Cattie,  and  T.  Bar- 
mis  have  all  expressed  their  oppositiou  to  the  hypothesis  in  questioo, 
hadog  their  autagoniBm  on  the  examination  of  many  species,  incloding 
most  of  those  species  to  which  pores  have  heen  attributed.  The  cou- 
clnsioDS  are  sammed  ap  by  Barrois :  "  Ko  pores  exist  for  the  introdac- 
tion  of  water  into  the  circulation;  the  only  pores  of  the  foot  are  those 
connected  with  the  byssns  orgau,  which  never  commanicates  with  the 
interior  of  the  foot.  The  blood  may  have  wUter  introduced  into  it,  bat 
this  may  be  efrecte<I  by  osmosis,  or  iD  some  maoner  oot  discussed." 
ISdence,  vol.  m,  pp.  130-131;  J.  R.  M.  8.  (2),  vol.  it,  pp.  21S-213.) 

The  European  Oyster. — An  elaborate  series  of  reports  oa  the  oyster 
and  its  cnltare  io  the  Ketberlauds  is  being  prepared  nuder  the  auspice" 
of  the  Zoological  Society  of  thatcoautry,  and  theflrst,  by  P.  P.  C.  Hoek, 
the  secretai-y  of  the  society,  appeared  in  1883.  It  enters  fully  into  the 
anatomy  and  physiology  of  the  species,  but  only  that  portion  relative  to 
its  generatiou  Deed  be  noticed  here.  The  ova  are  fertilized  by  sperm 
from  other  iDdividaals,  with  which  the  circamambient  water  must  be 
charged,  and  which  enters  into  the  mantle  cavity  and  genital  ducts. 
The  ova  are  matured  and  cast  together  at  aboat  the  same  time,  but  the 
epeno  appears  to  be  more  gradually  matured  and  spent  The  bivalves 
are  about  two  years  old  before  they  have  Broods,  and  they  are  most 
prolific  at  the  age  of  some  fonr  or  five  years.  The  males  are  more 
numerous  than  the  females.  The  ova,  when  discharged,  having  been 
fertilized  in  the  ovary,  have  already  nndergone  the  first  sti^e  of  seg- 
mentation in  their  development  Afl^r  propagation  the  exbaaeted  par- 
ents rest,  and  a  period  follows  in  which  no  sperm  is  reprodnced.  It  is 
claimed  that  a  large  proportion  of  the  spat  of  the  Eastern  Schelde  (where 
the  observations  were  chiefly  made)  was  probably  derived  from  others 
than  the  oysters  of  the  cultivated  beds.  As  a  corollary  it  is  contended 
that  culture  seems  to  injuriously  influence  and  impair  the  reprodnctive 
powers  of  the  oyster.  There  is  a  somewhat  inverse  relation  between 
the  development  of  the  liver  and  the  generative  organs,  shown  by  the 
foct  that  the  former  is  much  more  developed  in  the  old  after  the  repro- 
ductive faculty  has  decreased. 


Deep-8ea  Solenoconchs. — The  order  of  Solenoconchs,  represented  by 
Uie  tooth-shells  {Dentalium)  are  much  more  numerous  in  the  deep  seas 
than  in  the  littoral  faunas,  and  form  indeed  quite  a  characteristic  feature 
of  the  Bassalian  realm.  Professor  Fischer  considers  that  they  are  espe- 
cially adapted  for  life  on  the  bottom  in  the  midst  of  the  ooze  which  covers 
it.  There  they  prey  upon  the  Foraminifera  which  abound  around  them 
and  which  they  secure  by  means  of  their  filaments.  According  to  Profes- 
sor Fischer's  experience,  the  best  represented  species  is  the  Dentalium 
aifile,  originally  described  by  Sara  from  individuals  dredged  in  the 
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Norwegian  sea.  A  new  Bpecies,  named  Deatalium  ergaticum,  was  ob- 
tained by  the  Travailtenr  Expedition,  which,  when  living,  was  9  ceu- 
tioicters  (about  3|  inches)  long,  and  aDother  even  larger  was  foand 
whioh  could  not  be  specifically  distinguished  from  an  Italian  riiocene 
fossil.    {(Jomptei  Rendus  Acad.  8c.,  U  xovi.  pp.  f97-799.1 

The  ga»trula-mouth  of  Vioipara. — Dr.  Carl  Kabl  has  iiivosticated  some 
questions  respecting  the  development  of  certain  organs  and  stractures 
in  the  pectinibranchiate  Gastropoda,  and  among  others  the  historj-  of 
the  mouth  of  the  ga8trnla-sta;;e  of  the  common  Vivipara  or  Paludina  of 
Europe.  His  coticlusious  are  at  variance  with  those  of  his  predecessors, 
and,  on  account  of  the  interest  of.  the  subject,  a  notice  will  be  in  place 
here.  Dr.  Babl's  observations  convinced  him  that  the  gaatrula  montli 
gradually  but  completely  closes  in  the  median  line  of  the  ventral  sur- 
face. About  the  place  where  this  obliteratioD*  occurred  the  anus  bood 
afterwards  api)eara,  but  is  in  no  way  connected  with  the  gastmla  mouMi; 
finally  the  iMjrmanent  mouth  becomes  developed  at  the  spot  where  the 
litst  residue  of  tlie  gaatrula  month  had  clmed  up.  (Ameiger  Atad. 
Wins.  Wien,  1883,  p.  13 ;  J.  R.  M.  8.  (2),  vol.  Ill,  pp.  192, 193.) 

The  Doridoid  Xudibrancl^ales. — Prof.  Budolph  Bergh,  in  a  sammary  of 
hm  vieifs  on  the  classification  of  the  Dorididie  proposes  to  divide 
thcui  into  primary  groups  called  by  him  subfamilies,  (1)  the  D.  crypto- 
brancMata,  or  Dorididse  proi>er,  distinguished  by  the  combination  of  the 
branchiae  into  a  single  large  retractile  crown,  and  (2)  the  D.  phaturo- 
hranchiata,\T\  which  the branchisB  are  numerous  and  severally  retractile. 
The  "  subfamily"  of  the  D.  phanerohranchiata  are  in  their  turn  divisible 
into  groups  named  Polyceradie  and  Ooniodorididte.  The  Polyceradte 
(or  Poiyceridte)  have  a  simple  pharyngeal  bulbus  and  are  represented 
by  16  generic  types.  The  Goniodorididie  have  sessile  or  petiolate 
tympaniform  and  suctorial  pharj'ugeal  bulbus,  and  are  ezcmjilified 
under  10  generic  types.  The  essential  characters  mentioned  here  are 
co-ordinated  with  a  number  of  others.  A  phylogeoeljc  table  gives  Dr. 
Bergli's  ideas  as  to  the  relations  and  divergence  of  the^Polyceridie  aud 
Gouiodorididte.  These  arc  connected  with  the  typical  Dorididie  tlirough 
Staurodarig.  The  genus  ^<;terodom  of  Verrill  aud  Emerton  is  believed 
to  belong  to  a  peculiar  family  of  the  Icbnopoda.  ( Verkand.  k.  Jc.  soot.- 
hot.  Oess.  Wien,  vol.  ixxiil,  pp.  1C2-175.) 

Cephalopods. 

Digestion  in  tke  Cephalopodt. — The  physiology  of  various  orgnns  of 
Cephalopoda  concerned  in  digestion  has  been  investigated  by  E.  Boor- 
quelot.  The  secretion  of  the  salivary  glands  exhibits  no  Infiuence  on 
raw  or  hydrated  starch ;  the  hepatic  secretion  converts  the  latter  into 
sugar,  and  the  pancreatic  juices  exercises  a  similar  function;  "in 
other  words,  we  may  say  that  the  ferment  produced  by  the  liver  and 
pancreas  is  identical  with  the  salivary  ferments  of  higher  animals.'*   It 
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is  supposed  that  tbe  action  of  the  ferment  ought  to  be  coDsidered  sep- 
arately from  that  of  hydration.  "  If  in  any  animal  raw  starch  becomes 
Racebarifled,  we  must  suppose  that  it  has  been  previously  hydrated 
uDder  conditions  which  are  as  yet  unknown  to  as." 

The  so-called  liver  of  tbe  Cephalopoda  lias  fUrnisbed  no  evidence  an 
yet  that  it  forms  glycogen,  and,  from  a  physiological  point  of  view,  it  is 
mtber  a  pancreas,  inasmnch  as  it  contains  a  peptic  and  a  diastatic  fer- 
ment. The  development  of  tbe  last  ferment  in  carnivorous  animals  it 
is  difficult  to  account  for.  {Arch.  Zool.  Exper.  et  Oen.,  vol.  X,  pp.  385- 
423 ;  J.R.  M.  8.,  (2),  vol.  in,  p.  636.) 

X.  TEBTEBRATBB. 

Fantilia  of  Verl^ratea. — From  a  recent  census  taken  by  the  presW't 
writer,  it  apjiears  that  there  are  nearly  800  families  of  vertebrate  ani- 
mals, extant  or  extinct,  now  known.  This  estimate  is  on  tbe  basis  of 
the  groops  admitted  as  such  in  the ''Arrangement  of  the  families  of 
fishes"  by  Gill,  the  "Oheck-list  of  Kortb  American  Batrachia  and  Rep- 
tilia,  with  a  systematic  list  of  tbe  higher  groups"  by  Cope,  and  tbe 
"Arruagement  of  the  families  of  mammals"  by  Qill,  for  the  classes 
therein  considered,  and  various  later  contributions  to  our  knowledge, 
afTecting  the  number  of  tbe  existing  but  still  more  of  tbe  extinct  groups. 

The  families  of  the  several  classes  of  vertebrates  thus  recognized 
seem  to  be  reduced  to  a  common  standard  of  value  almost  as  much  as 
can  be  done  in  tbe  present  state  of  onr  knowledge  for  quite  unlike  types, 
and  of  course  it  must  be  a  matter  of  opinion  as  to  the  degree  to  which 
the  ide^  has  been  realized.  Most  of  the  families,  at  any  rate,  rest  upon 
a  tolerably  sonnd  morphological  basis ;  but  among  the  passerine  birds 
many  groups  designated  as  families  are  founded  upon  the  most  super- 
ficial external  characters,  sncb  as  tbe  extent  of  atrophy  or  development 
of  a  wi^g-feather  (the  first  primary),  the  existence  or  want  of  a. notch 
in  the  sheath  of  the  upper  jaw,  the  degrees  of  extension  of  one  or  oth- 
ers of  the  wing-feathers,  &c.  It  is  manifest  that  such  characters  have 
not  of  themselves  the  significance  of  tbe  modifications  which  dififeren- 
tiate  families  in  other  classes.  It  is  indeed  possible  that  in  some  cases 
differences  of  that  kind  may  be  coincident  with  true  morphological  va- 
cations, and  if  such  proves  to  be  tbe  case,  the  trivial  features  in  ques- 
tion may  be  employed  for  diagnosis  and  as  the  indices  of  the  morpho- 
logical characteristics  with  which  they  happen  to  be  concomitant.  It 
is  scarcely  probable,  however,  that  sncb  will  be  found  to  have  been 
often  the  case,  and  at  any  rate  tbe  present  use  of  tbe  features  referred 
to  for  family  distinction  is  an  illegitimate  anticipation  of  what  may  be 
hereafter  discovered.  The  progress  of  discovery  may  reveal  that  there 
has  been  much  sagacity  and  prophetic  insight  exhibited  in  tbe  appreci- 
ation of  tbe  true  relations  and  grouping  of  families,  but  past  discoveries, 
and  especially  within  tbe  last  few  years,  do  not  hold  out  the  anticipa- 
tion or  hope  that  such  sagacity  and  intuitive  genins  have  been  often 
displayed.    Bat  vbatever  may  be  the  eventual  outcome,  tbe  following 
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are  presented  as  approximately  tbe  nambers  of  faniiliee  at  preient  reo- 
ognizable : 


FmhUIm. 

Bxtaot. 

EzUnet. 

TML 

1 
3 
26 
240 
35 
61 
IIS 
106 

0 
0 

10 
61 
10 
42 
6 
58 

1 

36 

FiBhes 

2W 

Reptiles 

1«3 

4       Uaromals 

164 

687 

177 

764 

Mortalitgfirom  wild  beaaU  in  India. — The  two  handled  and  fifty  odd 
millioDs  of  inhabitants  of  British  ludia  hav«  by  uo  means  crowded  ont 
the  wild  animals  of  the  country,  and  a  small  percentage  even  annnallj 
contribute  to  furuish  a  dainty  meat  or  otherwise  &11  victims  to  beast  «r 
seriteut.  Bir  Joseph  Fayrer  has  recently  published  in  Nature  (r.  27, 
pp.  268-270}  some  interesting  etatisticsof  the  loss  of  life  tty  suob  means. 
The  average  of  recorded  cases  is  about  2,800  persons  a  year;  in  18Si) 
2,840,  and  in  1881  2,757  persona  were  killed ;  of  cattle,  in  1880  66,S5V 
and  in  1881 41,640  head  were  lost  Such  a  mortality  naturally  provokes 
letaliation,  and  bounties  are  given  for  the  destniction  of  a  number  of 
destructive  animals.  In  1880  14,886  were  killed  and  rewards  therefor 
paid  to  the  extent  of  over  88,327  rupees,  and  in  1881 15,279  were  lulled 
and  the  bounties  given  amounted  to  91,850  rupees.  The  "  wild  animilB 
destructive  to  life  iu  India"  specifically  enumerated  by  Sir  Joaeph 
Fayrer  are  twenty  in  number,  viz,  fifteen  mammals,  four  orocodiliaos, 
and  one  shark.  Besides  these,  fifteen  genera  of  poisonous  snakes  si« 
specified ;  of  these,  five  belong  to  the  family  of  Elapids,  two  to  tbe 
Viperids,  four  to  the  Orotalids,  aud  four  to  the  Hydrophids,  or  Mt- 
snakes.  The  animals  most  destmctive  to  human  life  are  tbe  tigetsaixl 
wolves,  which  are  nearly  equally  malignant,  as  will  be  seen  fnun  the 
following  summary  of  somewhat  old  figures: 


Killed 

tnlSn;. 

EUMiiiieTS. 

PetBona. 

Canle. 

Pnkmu. 

CrttK. 

61 
828 
187 
84 
1,061 
68 
1,446 
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49 
143 

13,116 

15,373 

'aw 

12,448 
4,«3 

Fi^hlike  Vertebrates. 

North  American  freshwater  Juhes. — In  the  accottnt  of  progress  in 
zoology  Iq  the  year  1882,  the  character  of  the  fresh-water  fish-fauna  of 
Anstralia  was  referred  to  and  its  few  genera  enamerated.  It  was  showo 
that  only  Ave  trae  freab- water  families  existed,  and  that  bat  one  had 
more  than  one  or  two  spevies,  and  that  only  oeventeeu.  The  revision 
of  the  North  American  fishes,  by  Jordan  and  Gilbert,  enables  as  to  con- 
trast the  rich  fresh-water  fauna  of  temperate  and  iiorthern  America 
with  the  poor  Australian  one.  Not  less  than  617  species  have  been 
recognized,  and  t^ese  represent  143  genera  and  thirt^-foar  families. 
The  fomilies  and  aob-fomilies  only  cau  be  mentioned  here,  bat  their 
ennmeration  will  snffioe  to  give  a  good  idea  of  the  oharaoteristlcs  of  the 
fonna. 


FmbIUw  Hid  •Bb-bmiliM. 
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Petrom;zoiitida» 

PolyodoDtidB 
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AoipeBMciDn 
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CjcleptioB 

CataatomtiuB 

Cjprinids: 
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ExogloMinEB 

Leacitcios 

PlagopterinB 

Cyprininn 

Cbaracinids 

Hrodontidie 

Clapeids 

Doroaomidn 

ArzeiitiDidn 

S^ioDlde : 

CoNgonins 

Salmoaioe 

ThrmaUidn 


Percopside 

Amblf opeidn 

CyprioodontidB  - .. 

Umbridn 

Da11iid» 

Esocidm 

AsgnillidiB 

Gssterotteidn 

AtherinidB 

ApbredoderidB   ... 

ElaasoiuidB 

Ceatrarcbidu; 

CentrarobiDM  . . 

LepoDiinie 

MicropteriiUB.. . 
Percidiu : 

EtheostomiDa.. 

Percins 

Labracids 

Scinnlda: 

HaplodioatiDB . 
Enibiotooide: 

H;it«roaarpiiiB 

Cicblida 

Cottide: 

UraoideliiA 

Oulide: 

Lotiote 


The  only  families  of  this  list  which  have  also  true  marine  species  are 
fifteen — the  Petromyzontids,  Silurids,  Olupeids,  Dorosomids,  Argenti- 
nids,  Salmonids,  Cyprinodontids,  Anguillids,  Gasterosteids,  AtherinidK, 
Iiabracids,  SciEenids,  Bmbiotocids,  Cottids,  and  Gadids.  The  fresh- 
water species  and  even  genera  of  most  of  these  families  are,  however, 
to  a  large  extent,  peculiar  to  the  interior  waters ;  of  the  others,  (1)  some 
are  anadromons,  like  certain  of  the  Salmonids,  Clupeids,  and  Latiracids; 
(2)  others  inhabit  t^sh  and  salt  water  almost  indifferently,  as  the  Do-  c 
H.  Mis.  69- 
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roBomids,  many  GyprinodoDtids,  and  most  Qasterosteids ;  and  (3)  one 
(the  eel)  perhaps  sbonld  be  considered  as  a  salt  rather  than  a  fresh  ivater 
epecies,  iDasinuch  as  it  is  catadromous,  and  appears  to  breed  ODiy  iu  the 
sea.  Conversely,  those  Oshes  vhich  resort  to  fresh  water  to  spairu  and 
speud  their  early  days  therein  may  be  considered  to  be  l^ah- water  forms. 
If  all  species  which  to  some  extent  ran  up  into  fresh  water  were  in- 
claded,  the  list  might  be  very  greatly  increased. 

Number  of  North  American  fi»hee. — A  mach  needed  work  was  com. 
pleted  and  pnblished  during  1883  (althongb  dated  1S82),  under  the  title 
«  Synopsis  of  the  Fishes  of  North  America,"  by  David  8.  Jordan  and 
Oharles  H.  Gilbert :  it  is  the  sixteenth  "  Bulletiu  of  tbe  I7nit«d  States 
National  Masenm."  Bearing  the  same  title  aa  a  work  published  in  1346 
by  Dr.  D.  H.Storer,  it  not  only  contrasts  with  the  latter  in  fhllnees  of 
details  and  as  an  epitome  of  alt  tliat  has  been  done  in  North  American 
Ichthyology,  but  is  greatl,y  pnperior  in  the  mode  of  treatment  of  jts  snb- 
ject,  and  itt  truly  a  work  of  eminent  scientific  merit.  It  embraces  within 
its  scope  all  the  species  which  visit  any  part  of  our  extended  coast,a8  well 
as  those  ranging  to  the  farthest  nortb,  and  the  inhabitaots  of  our  inland 
rivers  and  lakes ;  it  does  not,  however,  include  any  of  tbe  West  Indian 
fishes,  except  those  which  touch  on  oar  coast,  and  thus  has  a  more  re- 
stricted aim  than  Dr.  Storer's.worfc.  The  classification  adopted  by  the 
authors  "is  essentially  based  on  the  views  of  Professors  Gill  and  Copes 
who  have,"  it  seemed  to  our  authors,  "l>een  more  fortunate  in  refiectjng 
nature  tn  their  groupings  of  the  fishes  than  bare  any  of  the  EnF0|>ean 
systematists."  ^They  commence  with  the  lowest  or  most  generalized 
forms,  and  successively  take  up  the  more  specialized.  The  foorclas^tes  of 
Leptocardians,  Marsipobraucbs,  Elasmobrauchs,  and  Fishes  proper  are 
adopted.  The  true  fishes,  bo  far  as  the  North  American  species  are  con- 
cenied  at  least,  are  subdivided  into  the  "series  Oanoidei,"  with  the 
"subclasses"  Ohondrostei  and  Holostei,  and  the  "series  Teleostei"  «nth 
the  "subclasses"  Pbysostomi  and  Physoclisti.  Tbe  last  two  "sub- 
classes" seem  to  he  nnnecessary,  or,  rather,  not  entitletl  to  such  rank, 
for  they  not  only  intergrade,  but  tbe  presence  or  absence  of  the  iloct 
may  be  of  minor  importance.  For  example,  tbe  duct  is  not  obliterated, 
it  has  beeu  urged,  iu  such  forms  as  Holooentrum,  Friacanthta,  Catio,  &«., 
and  inasmuch  as  the  bladder  is  developed  as  a  diverticulam  from  tbe 
intestinal  canal,  it  is  ever  liable  to  resume  tbe  evidence  of  snch  origin 
in  tbe  persistence  of  the  duct.  Twenty-three  orders  are  reoogoiEcd  f<ff 
all  tbe  North  American  fisb-like  types,  from  the  "  Cirrostomi"  upwarfa. 

Kcduced  to  their  several  elements,  there  are  along  our  east  coast 
about  436  species ;  from  tbe  Gulf  coast  about  307  have  been  obtained; 
but  it  must  be  remembered  that  the  latter  region  is  comparatively  bat 
little  known  ichthyologlcally.  From  the  west  coast  310  species  have 
already  been  secured,  which  contrast  remarkably  with  the  few  that  wen 
alone  known  to  Dr.  Storer  in  1S46.  As  many  as  617  species  have 
been  attributed  to  fresh-water,  and  of  exclusively  fresh-water  types 
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uiere  are  677.  These  Dambers  of  coarse  inulnde  duplications  of  species 
wbk-b  are  coinmou  to  two  or  more  regions,  chiefly  the  east  coast  and 
Onlf  of  Mexico.  Such  duplicated  species  are  about  170  in  number,  aud 
the  aggregate  nitb  these  subtracted  amouots  to  about  1,460  species  for 
the  whole  of  itTorth  America  north  of  Mexico.  In  the  number  of  east 
coast  species  are,  however,  included  a  namberof  deep-sea  forms— about 
forty — which  do  not  properly  belong  to  tbe  true  Amerioau  fauna.  Tbeso 
figures  have  been  communicated  to  the  writer  by  Professor  Jordan. 

MyzonU, 

Fertilization  of  the  Lampreys  eggs. — M.  L.  Ferry  has  been  led  to  believe 
that  the  eggs  of  tlie  Petromyzon  marinvs  are  fecundated  by  iotromissioB 
of  sperm  within  tbe  body  of  the  female.  A  female  lamprey,  caught 
euly  in  Jane,  was  opened  and  the  cgga  taken  from  it  and  consigned  to 
a  pan  filled  with  water ;  in  about  twenty  days  thereafter  the  eggs  were 
hatched.  It  is  consequently  thought  that  tlie  females  are  fecnndated 
"  while  they  and  the  males  are  adheriu;?  side  by  side  to  the  same  rock  or 
the  same  tree,"  or  rather,  probably,  while  in  mutual  embrace. 

Fishes. 

The  functions  of  the  pyloric  ececa  of  fishes. — About  tbe  pyloric  ex- 
tremity of  most  fishes  are  certain  diverticula  or  processes  called  the 
pyloric  cceca.  The  functions  of  these  appendages  have  been  iavesti* 
gated  by  Dr.  Blanchard,  at  Havre,  in  the  case  of  tea  species  common 
there-~tbe  shad,  dory,  scad,  three  gurnards,  weever,  hake,  pout,  and 
whiting.  It  was  found  that  in  alt  instances  the  fluids  secreted  by  the 
cceca  transform  starch  into  glucose  and  albuminoids  into  peptones,  but 
do  not  act  at  all  apon  fats.  It  thus  appears  that  the  cceca  are,  to  some 
extent,  representatives  of  a  pancreas,  as  was  early  supposed,  bnt  only 
partially.     {Am.  Nat.,  vol.  xvu,  p.  1302.) 

A  new  order  of  fishes. — In  the  last  mouth  of  1882  a  communicatioD 
was  made  by  M,  Leon  Vaillant,  the  French  ichthyologist,  to  the  Frencb 
Academy  of  Sciences,  in  which  he  announced  the  discovery  of  a  remark- 
able type  of  fishes.  The  newly  discovered  form  was  obtained  by  the 
French  exploring  vessel  Travailleor  off  the  coast  of  Morocco,  at  a  depth 
of  2,300  meters,  or  about  1,100  fathoms.  It  was  some  eighteen  inches 
long,  and  was  especially  notable  for  an  excessively  deep-cleft  mouth 
and  correspondingly  elongated  jaws,  which  were  at  least  several  times 
longer  than  the  cranium.  Tbe  new  type  was  named  Eurypharynx  pele- 
eanoides. 

In  Aagust,  1883,  several  specimens  of  a  kindred  fish  were  obtained 
by  the  United  States  Fish  Gommission  st«amer  Albatross  in  deep  water 
off  tbe  coast  of  the  TJi^ited  Stat«A,  at  depths  varying  between  3S9  and 
1,467  fathoms.  The  jaws  in  this  form  were  excessively  elongated  and 
aboQt  six  or  seven  times  larger  than  the  cranium.    The  species  was  . 
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named  Oaitrostomua  Bairdii,  It  was  at  once  evident  that  these  flshes 
represented  a  new  or  andifferentiated  group  of  fishes,  aud  which  was 
probably  of  ordinal  value.  A  stady  of  the  anatomy  was  undertaken  by 
Messrs.  Gill  and  Byder,  and  some  very  remarkable  stractaral  pecnliax- 
ities  were  discovered.  The  branchial  system  was  found  to  be  extraordi- 
narily reduced,  aud,  in  fact,  to  be  less  developed  than  in  any  other  Oali, 
and  even  than  in  the  Marsipobrauchs.  AU  the  four  nsual  branchifer- 
ODB  arches,  however,  were  present  and  one  of  those  whose  fttnction  is 
diverted  in  ordinary  Ashes  had  resumed  its  branchiferous  fnnctioo, 
BO  that  five  were  actually  present.  Nevertheless  the  brain  and  heart 
were  those  of  Teleost  fishes.  Many-  were  the  other  pecnliarities  found 
in  the  new  type,  aud  those  that  contrasted  moat  with  the  characteris- 
tics of  normal  fishes  or  appeared  to  be  of  the  highest  morphological 
value  were  embodied  in  the  ordinal  diagnosis,  the  two  genera  £urgpha- 
rynx  and  Otutrostomtu  being  segregated  not  only  as  a  ikmily  (Enry- 
pharyugidfe)  but  as  a  distiact  order,  named  Lyomeri.  The  characters 
of  these  categories  are  as  follows : 

The  order  Lyomeri  is  framed  for  fishes  with  five  branchial  arches  (none 
modified  as  branchiostegal  or  pharyngeal)  far  behind  the  skull;  an  im- 
perfectly ossified  cranium,  articulaliog  with  the  first  vertebra  by  a  bam- 
occipital  condyle  alone;  only  two  cephalic  arcbes,  both  freely  movable, 
(I)  an  anterior  dentigerona  one,  the  snpramaxillaiy,  and  (2)  the  auapen- 
sorial,  consisting  of  the  hyomandibular  and  quadrate  bones;  without 
palatine  bones;  with  an  imperfect  scapular  arch  represented  by  a  sim- 
ple cartilaginous  plate  on  each  side,  remote  from  the  sknll ;  with  i»eG- 
toral  rays  spiuiform  and  articulated  directly  with  the  scapular  plates, 
and  with  the  dorsal  and  anal  rays  simple  and  not  articulated. 

The  fomily  Earypharyngids  is  then  limited  to  Lyomeres,  with  the 
head  fiat  above  aud  with  a  transverse  rostral  margin,  at  the  ontar 
angles  of  which  the  eyes  are  exposed,  with  the  jaws  excessively  elon- 
gated backwards  and  the  upper  parallel  and  closing  against  each  other 
as  far  as  the  articulation  of  the  two  suspensorial  bones,  with  miaate 
teeth  on  both  jaws,  with  a  short  abdomen  and  long  attenuated  tail, 
branchial  apertnres  narrow  and  very  far  behind,  dorst^  aud  anal  fins 
contioued  nearly  to  the  end  of  the  tail,  aud  minute  pectoral  fins. 

The  mandibular  rami  are  exceedingly  narrow  and  slender,  but  the 
jaws  are  extremely  expansible  and  the  skin  is  correspondingly  dilatable; 
consequently  an  enormous  pouch  may  be  developed.  Inasmuch  as  the 
slendemess  and  fragility  of  the  jaws  and  the  absence  of  raptorial  teeth 
(at  leaiit  in  Qastrostomua)  preclude  the  idea  of  the  species  being  trae 
fish  of  prey,  it  in  probable  that  they  may  derive  their  food  from  the 
water  which  is  received  into  the  pouch,  by  a  process  of  selection  of  the 
small  or  minute  organisms  therein  contained. 

Tbe  peculiar  closure  of  the  anterior  half  of  the  upper  jaws  upon  each 
other,  Bod  the  co-ordinate  joint  between  the  hy6mandibntar  and  qand- 
rate  elements  of  the  snspensorium  are  doubtless  correlated  with  the 
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mode  of  iugestioD  or  selection  of  food.  The  skin  coustitnting  the  poncb, 
it  may  be  added,  has  a  peculiar  velvety  appearance,  and  also  reminds 
one  of  the  [latagiam  or  wing  membrane  of  a  bat.  For  a  more  detailed 
aammary  of  the  salient  characteristics  of  the  type  the  memoir  iD  the 
Proceedings  of  the  TTnited  States  National  Museum  most  be  referred  to. 

Variation  in  number  of  ray». — The  numbers  of  rays  in  the  varioas  fins 
generally  afford  a  sure  as  well  as  easy  means  of  di^nosing  the  species 
and  genera  of  fishes,  and  the  variation  is  nsnally  but  slight,  although 
there  is  considerable  difference  in  this  respect.  The  number,  however, 
18  the  same  in  the  young  as  adult.  A  most  remarkable  variation  in  the 
number  of  rays  co-ordinate  with  difference  in  size  has,  however,  been 
found  in  a  fish  of  a  very  pecnliar  type,  popularly  known  as  the  "  king  of 
the  herringB,"  and  belonging  to  the  family  Begalecidie.  This  species — 
the  Begalasua  gleme,  or  Bankgii — is  a  deep-sea  fish  which  occasionally  is 
found  as  an  estray  on  thecoasts  of  Northern  Europe,  chiefly  after  a  storm, 
and  reaches  a  length  of  at  least  twenty-fonr  feet.  It  has  a  long,  com* 
pressed  body,  somewhat  like  a  board,  and  on  this  account  has  been  also 
called  deal-fish.  Dr.  Liitken  and  Professor  Gollett  have  lately  and  in- 
dependently studied  this  species,  and  the  latter  found  that  in  compara- 
tively small  specimens  (eg,,  3,180  millimeters  long)  there  ai-e  only  about 
218  dorsal  rays,  while  in  a  l^ge  one  {5,647  millimeters  long)  as  many  as 
406  dorsal  rays  were  developed ;  the  tail,  also,  apparently  becomes  dis- 
proportionately longer  with  increase  of  size.  The  ratio  is  by  no  means 
exact  between  the  development  of  the  rays  and  increase  of  size  of  the 
Ash,  but  nevertheless  it  appears  to  be  true  that  the  tendency  does  exist 
and  becomes  manifest  on  contrasting  extremes  is  size  and  interposing 
many  of  intermediate  size.  Such  a  development  would  be  so  anoma- 
lous, however,  that  farther  investigations  are  necessary  before  the  truth 
can  be  considered  established.  [Chriatiania  Videnskabsselskaba  vorhand- 
linger,  1883,  No.  16.) 

Tke  Or/e,  or  Golden  Ide. — Four  species  of  Cyprinida  have  been  the  ob- 
ject of  more  or  less  cultivation  in  Europe:  (1)  the  common  carp  {Cypri- 
iiN«  earpio),  (2)  the  gold-fish  or  carp  (Carassiua  auratus),  (3)  the  ide 
(Idu*  melanotug),  and  (4)  the  tench  (Tinea  imlgarig).  All  have  varieties 
due  to  selection  and  cultivation,  and  of  the  last  three  reddish  yellow  or 
golden  colored  varieties  have  been  especially  propagated.  The  golden 
variety  of  the  ide  is  known  as  the  orfe,  and  has  been  introduced  iuto 
the  United  States  as  well  as  England.  It  is  recommended  as  an  orua^ 
mental  fish  superior  to  the  gold-fish  on  account  of  *'  its  larger  size,  live- 
lier habits,  and  rapid  reproduction,"  and  ■'  wilt  thrive  in  all  inclosed 
waters  soitable  to  roach  and  gold-fish";  it  is  also  edible.  (Nature,  vol. 
XXVin,  p.  304.) 

Tke'^Akyu"  or  "At"  of  the  Japanese. — In  the  ichthyological  portion  of 
the  Fauna  Japonica,  completed  in  1860,  Temminck  and  Schleget  de- 
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scribed  a  very  peculiar  and  remarkable  fish  fouud  in  Japan  as  Salvte 
(PlecogloMta)  altivelia.  In  186C  Giinther  recorded  specimene  from  For 
mosa  as  well  as  Japan.  Nothing,  however,  seems  to  have  been  known 
to  Europeans  respecting  the  habits  of  the  species  till  1883.  It  uov 
appears  that  the  form  is  of  unnsual  interest.  Mr.  K.  Nabeshima,  iu  a 
couimonication  to  Mr.  Narinori  Okosbi,  of  the  Japanese  conealat«  at 
London,  the  author  of  "A  Sketch  of  the  Fisheries  of  Japan  "  (p.  35), 
gives  some  interesting  details.  The  fish  has  the  elegant  appearance  of 
a  young  salmon  or  smolt,  but  the  teeth  of  the  sides  of  the  upper  j&v 
(supramaxillaries)  are  of  a  broad  lamelliform  shape,  and  the  rami  or 
branches  of  the  lower  jaw  are  not  joined  at  the  symphysis,  bnt  each  juts 
out  into  a  small  knob.  According  to  Mr.  Nabesbima,  it  varies  in  site 
ttom  about  6  to  12  inches,  and  inhabits  fresh  and  rapid  streams,  except 
in  the  breeding  season.  On  the  approach  of  the  period  of  reprodnctioo, 
which  is  autumn,  it  descends  the  stream  to  the  estuaries  for  the  purpose 
of  spawning.  After  this  labor  is  performed  the  old  die  ont  and  the 
'  species  is  represented  only  by  the  young,  which  ascend  the  streams, 
grow  to  fnll  size,  and  in  their  tnm  descend  the  next  season  to  repeat 
the  cycle  of  life.  Thespeciesisconseqnentlyknownasthe^oM-yfiirjSa*,' 
The  special  interest  coonected  with  the  species  resnlts  from  the  fewness 
of  those  which  have  analogous  habits.  Certain  gobies  of  the  genera 
Aphya  and  Oryataliogobius  have  been  shown  by  Professor  Gollett  to  be 
annual  fishes,  while  the  common  eel,  the  Betropinna^  of  New  Zealand, 
and  some  species  of  Qalaxiaa,  are  the  only  certain  known  catadromoos 
fishes  or  visitors  to  the  sea  for  reproduction.  Although  doubtless  there 
are  others,  the  ahyu  is  especially  worthy  of  record  as  the  only  fish 
known  to  combine  the  habits  of  the  two  classes  indicated.  Like  the 
smelt,  the  ahyu  has  a  "smell  remarkably  resembling  that  of  the  cacum- 
ber."  It  is  very  sensitive,  and  the  slightest  handling  is  immediately 
fetal  to  it;  ftirther,  its  flesh  rapidly  deteriorates  in  flavor,  and  it  there- 
fore cannot  be  conveyed  to  distant  markets.  When  fresh,  however,  it 
is  "  considered  the  most  delicately  flavored  of  all  river  fish  "  in  Japan. 
The  combination  of  proneness  to  speedy  decay  and  delicacy  of  flesh 
naturally  canses  it  to  be  "somewhat  expensive."  It  rises  to  the  fiy,  and 
this  habit  is  taken  advautage  of  as  a  preliminary  to  a  pecaliar  mode  of 
capture  which  has  been  described  by  William  Pierre  Jouy  {Proe.  U.  S. 
li'at.  Mas.f  vol.  Ti,  p.  275,  December  13, 1883).  "  Afcer  whipping  the  stream 
with  flies,  as  for  trout,  aud  securing  a  fish,  a  fine  gut-  line  is  passed 
through  the  uostrils  and  fastened  to  a  line  held  in  the  hand ;  trailing 
behiud  the  fish  thus  fastened,  which  is  simply  a  decoy,  are  several  bright 
Looki^,  which  fiash  in  the  sunlight  and  attract  other  fish.  The  decoy  is 
now  gently  led  up  stream,  and  the  fish,  in  darting  after  it,  get  snagged 
on  the  hooks."    Horse-hoof  parings,  used  as  lores,  are  also  said  to  be 

* Powlbly  the  Betropinaa  and  Oalaxias  are  rIbo  "aannal"  Qsbw. 
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SDCcefls^  with  ahyu,    Otber  metliotls  of  capture  are  detailed  by  Mr. 
Nabesbima. 

An  important  Arctic  JUh. — In  1879  Dr.  Beaa  described,  in  tbe  Pro- 
ceeding*  of  the  U.  8.  National  MuscKta  (vol.  ii,  pp.  358,  350),  a  new  ge- 
neric type  of  fishes  from  Alaska,  under  tbe  name  DalUa  pectoralis,  Al> 
though  an  interestiiig  addition  to  the  Arctic  fauna,  it  was  not  regarded 
aa  of  Bofficieut  importance  to  be  especially  referred  to  in  an  article  for 
popular  use.  It  turns  out,  however,  that  the  species  is  not  only  of 
more  than  ordinary  scientific  interest,  and  that  it  raises  a  question  of 
taxonomy,  but  that  it  is  au  extensively  distribated  species,  and  of  very 
considerable  economic  value.  Dr.  Bean's  specimens  were  obtained  at 
Saiut  Michael's,  Alaska,  but  tbe  fish  has  since  been  found  in  Siberia,  and 
some  interesting  data  have  been  published  respecting  it.  Professor  Kor- 
denskiold,  in  his  "Voyage  of  the  Vega,"  records  it  as  having  been  ob> 
tained  at  Yinretlen,  in  Northeastern  Siberia  (the  Ghukche  Peninsula), 
and  at  Fort  Clarence,  in  Alaska,  on  Bering  Sea  {pp.  442-144,  £82).  Pro- 
fessor Nordenskioldflrst  heardof  it  at  Yinretlen,  his  winter  quarters,  in 
1878-1879 ;  the  natives  (Cbnkches)  told  him  that  "an  exceedingly 
delicious  black  fish  was  to  be  found  in  tbe  fresh- wattir  lagooD  at  Yinret- 
len, which  is  vhoU;  sfant  off  from  the  sea,  and  in  winter  freezes  to  the 
bottom."  On  the  8th  of  July,  1879,  a  fishing  party  set  ont  for  the 
place,  taking  a  net  9  meters  long  and  1  wide.  A  lively  account  is  given 
by  NordenskiSldof  the  fishery.  Suffice  it  to  say  that  "hundreds"  of  the 
ZM/Iia  were  obtained.  "The  fish  were  transported  in  a  dog-sledge  to  the 
vessel,  where  part  of  them  was  placed  in  spirits  for  tbe  zoologists, 
and  the  rest  fried,  not  without  a  protest  fh>m  oar  old  cook,"  says  Sot- 
denskiold,  "who  thought  that  the  black,  slimy  fish  looked  remarkably 
DHSty  and  ugly.  But  the  Cbukches  were  right ;  it  was  a  veritable  deli- 
cacy, in  taste  somewhat  resembling  eel,  bat  finer  and  more  fleshy. 
These  fish  were  besides  as  tough  to  kill  as  eels,  for  after  lying  an  hoar 
and  a  half  in  the  air,  they  swam,  if  replaced  in  the  water,  about  as  fast 
ati  before.  How  this  fish  passes  tbe  winter  is  still  more  enigmatical 
than  the  winter  life  of  the  insects,  for  the  lagoon  has  no  outlet,  and  ap- 
pcam  to  freezecompletely  to  the  bottom.  The  mass  of  water  which  was 
found  in  aatamn  in  the  lagoon,  therefore,  still  lay  there  as  an  unmelted 
layer  of  ice  not  yet  broken  up,  which  was  covered  with  a  stratum  of 
flood  water  several  feet  deep,  by  which  the  neighboring  grassy  plains 
were  inaodated.  it  was  in  this  flood  water  that  the  fishing  took  place." 
It  is  stated  by  Professor  Nordenskiold  that  Professor  Smitt,  of  Stock- 
holm, regarded  the  Yinretlen  fish  as  a  distinct  species,  and  has  named 
it  Dallia  delicati»Hma ;  bat  it  has  been  since  ascertained  by  Dr.  Bean 
that  it  is  conspeciflc  with  the  DaUia peotoralia.  Whatmannerof  fish  the 
Dallia  in  remains  to  be  shown.  It  has  some  resemblance  externally  to  the 
salt-water  minnows  or  mammichogs,  but  more  to  the  species  of  Umbra, 
which  are  sometimes  called  in  the  United  States  mudfishes,  and  in  Hun- 
gar^'  by  a  name  equivalent  to  dogfish ;  it  is  consequeutly  figured  in  Nor*.  > 


728  SCIENTIFIC  BECOBD  FOR    1683. 

(lenskidld's  work  aa  the  "  Dog-fish  from  the  Ohafcche  Paiinsula"  f  p.  444). 
The  resemblance,  however,  is  ouly  superficial,  aod  the  animal  is  found 
to  have  maoy  pecaliar  characters.  The  pectorals  have  very  oamenms 
rays  (33-35),  and  are  set  on  convex  akin-covered  bases,  and  when  the 
skin  is  taken  np  it  is  fonnd  that  there  is  a  simple  cartilage,  and  oo 
bones,  as  iti  most  fishes.  Farther,  the  bones  of  the  upper  jaw  ate 
grown  together,  and  not  separate,  as  is  nsaaL  In  fact,  the  DaUia  is  tbe 
only  known  representative  of  a  very  remarkable  family  (Dalliidre),  and 
even  of  a  pecaliar  suborder  (Xeuomi)  of  fishes.  The  flsh  rarely  ffrows 
moch  beyond  six  inches  long. 

Danger  from  Oarfitk. — The  fishes  variously  known  along  the  United 
States  coast  as  garfish,  bill-fish,  and  needle-flah  are  remarkable  for  tbeir 
elongated,  bill-like  jaws,  and  are  very  agile,  and  may  occasionally  be 
seen  to  leap  out  of  tbe  water.  It  seems  that  this  propensity  may  be 
not  without  some  inconvenience,  or  even  danger,  especially  in  the  case 
of  tbe  large,  stout-billed  speciea.  Mr.  S.  Archer  "  was  being  pnlted 
off  from  tbe  shore  to  H.  M.  S.  Himalaya  in  the  harbor  of  Aden,  when  a 
flsh  jumped  oat  of  the  water  over  the  boat,  and  in  doing  so  struck  the 
hat  of  another  officer  and  knocked  it  into  tbe  water.  When  the  bat  was 
recovered"  there  was  found  "iu  the  hard  felt  a  slit  about  four  incbes 
in  length"  [Neaure,  vol.  xivin,  p.  22«).  The  flsh  was  doabtleas  a  gar. 
Professor  Moseley,  in  comments  upon  this  incident,  asserts  that  "it  is 
the  constant  habit  of  large  belones,"  some  of  which  attain  a  lengtL  of 
five  feet,  "  when  startled,  to  move  along  tbe  snrl'ace  of  tbe  water  with 
astonishing  rapidity."  Proiesaor  Moseley  had  "seen  them  thus  spriug 
ont  of  the  water  when  scared  by  a  boat,"  and  bad  been  told  "that  id  ttooie 
of  the  Pacific  islanda  these  fish  not  uncommonly  caase  tbe  death  oftiie 
natives,  who,  when  wading  in  the  water,  have  their  naked  abilomeus 
speared  by  the  sharp  snouts  of  the  fish,  with  the  result  of  causing  peri- 
tonitia.  The  fish  appear  to  bound  blindly  away  from  danger,  and  strike 
any  object  in  their  way  haphazard."    {Nature,  to),  xxviu,  p.  136.) 

Ampkihiana. 

Spermatozoa  of  NoKt. — In  view  of  the  great  uuiformity  of  the  sperma- 
tozoa, an  observation  by  Mr.  O.  J.  Dowdeswell  is  of  some  interest.  Ilie 
apermatozoa  of  tbe  common  newt  of  Europe  (ZWtoit  eritUUiu)  werefoand 
to  have  a  structure  not  found  in  any  others.  The  bead  of  each  spernft- 
tozoon  was  fonnd  to  be  snnnounted  by  a  minute  barb  about  2  p  Xmg 
and  1.5  n  broad.  It  is  thonght  that  this  barb  may  have  as  a  fnactioa 
an  enhanced  power  for  the  spermatozoon  to  attach  itself  to  and  pene- 
trate into  tbe  ovum  in  theearly  stages  of  fertilization,  as  has  been  shown 
to  oocnr  by  Fol  and  others.  (Quart.  Journ.  Royal  Mic.  8oe.,  vol.  n,  pp> 
336-339.) 

S^tiUa. 

A  new  reptHe-liouge. — A  special  reptile-house,  or  "  reptiliuui,"  was 
built  in  1832  and  1883  by  the  Zoological  Society  of  London,  which  will 
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doabtlese  afford  the  means  for  tbe  more  tboroagb  stady  of  the  animalB 
for  whicli  it  is  destined.  Tbe  stnictare  is  120  feet  long  and  60  feet  wide. 
Fixed  cages  for  the  pythons  and  other  large  reptiles  occapy  three  sides, 
and  the  Bontb  front  is  reserved  for  Bmall  movable  cases.  A  large  oval 
tank  for  crocodiles,  and  two  smaller  ones  for  tortoises,  are  in  tbe  center 
of  tbe  boilding.    {Nature,  vol.  xsvni,  p.  17.) 

yew  retearehes  on  the  JHnoaauriaiu. — Several  important  contributions 
to  onr  knowledge  of  tbe  DinosaarianB  have  been  published  during 
1883,  amoDg  them,  Xotes,  by  Mr.  L.  Dollo,  on  the  Belgian  Ignanodon- 
tidee  of  tbe  now  celebrated  Bemissart  "find";  one  by  Prof.  J.  M. 
Hnike,  iu  wbiob  an  "  attempt "  (and  doubtless  approximately  saccessful 
one)  is  made  to  illustrate  the  complete  osteology  of  Hypsilophodon 
JV»H  of  the  Snglish  Tealden ;  and  an  article  by  Frofl  E.  D.  Oope  on 
"The  Struotore  and  Appearance  of  a  Laramie  Binosanrian  " — tbe  Dio- 
dtrntw  mirtdrilit,  one  of  the  Hadrosauridfe. 

A  peculiar  family  of  Qeeko-Wie  lizards. — Tbe  Gecconidie,  or  Geckos, 
are  exceptional  among  the  Lacertilian  reptiles  by  the  poflsession  of 
of  biconcave  vertebrfe,  and  have  a  peculiar  physiognomy  by  which  they 
can,  as  a  rule,  be  at  once  recognized.  It  bas  recently  been  discovered, 
however,  that  several  generic  types  of  lizards,  which  superficially  re- 
semble tbe  Geckos,  are  distinguished  from  them  by  concavo-convex  or 
proc<Blons  vertebne,  and  other  differential  cbaraeters  are  associated 
with  this  divergence.  The  genera  now  known  to  be  thus  distinguished 
are  the  Indian  Uvblepharis,  the  West  African  Psilodacti/lua,  and  the 
American  Coleonyx.  Mr.  Boulenger  has  recently  proposed  for  tbe  re- 
ception of  these  forms  a  peculiar  family,  which  he  has  named  Euble- 
pkarida.  The  new  family  is  definable  as  Lacertilia  with  procoeloas 
vertebne,  united  parietal  bones,  incomplete  orbital  ring,  and  without  a 
parietal  bar;  tbe  Gecconidie  remain  still  as  Lacertilians  with  biconcave 
vertebne,  distinct  parietal  boues,  incomplete  orbital  ring,  and  deficient 
parietal  bar.  It  is  urged  by  Mr.'Boulenger  that,  in  view  of  the  facts, 
tbe  suborder  Kyctisanra  should  be  abandoned,  and  it  is  recalled  that  the 
Varanidie  have  tbe  orbit  incompletely  surrounded,  and  tbe  Heloder- 
midm  are  destitute  of  a  parietal  bar. 

The  poiaon  of  Heloderma. — J'A  partial  study  of  tbe  poison  of  Helo- 
derma  gvtpectum  (Cope),  tbe  Gils  monster,"  has  been  made  by  Drs.  S. 
Weir  Mitcfaell  and  E.  T.  Reicbert,  of  Philadelphia.  Tbe  poisonous 
character  of  the  lizard  has  been  fully  cooflrmed,  And  tbe  physiological 
and  pathological  characteristics  of  the  poison  have  been  made  known. 
It  is  a  "virulent  heart  poison,"  wbicb  "contrasts"  strongly  with  the 
venoms  of  serpenta,  since  they  give  rise  to  local  hemorrhages,  and  cause 
death  chiefly  through  failure  of  tbe  respiration,  and  not  by  tbe  heart, 
onless  given  in  overwhelming  doses.  They  lower  muscle  and  nerve 
reactions,  especially  those  of  tbe  respirator^'  apparatus,  but  do  not,  as 


730  SCIENTIFIC   BECOSD  FOB    1S93. 

B  rnle,  caaae  extreme  and  abrupt  loss  of  Bpioal  power.  Fina]);,  thpy 
give  rise  to  a  wide  range  of  secondary  pathological  appearances  wbich 
are  absent  from  Heloderma  poisoning."  The  poison  of  the  lizard  leaves 
no  trace  of  any  local  effect,  bat  the  heart  is  arrested  in  complete  diastole, 
and  becomes  fall  of  firm  black  clots.  The  muscles  (except  the  cardiac] 
and  nerves  respond  readily  to  irritanta, ''but  the  spinal  cord  has  its 
power  annihilated  abrnptly  and  refuses  to  respond  to  the  most  powerfiil 
electrical  currents." 

Composition  of  sndhe-potsona.—  'Ihe  poison  of  snakes,  especially  of  tiie 
fomily  of  Crotalids,  has  been  chemically  and  physiologically  investi- 
gated by  Drs.  S.  Weir  ftlitctaell  and  Beichert,  of  Philadelphia.  They 
succeeded  in  separating,  from  poison  obtained  from  rattlesnakes  aod 
mocGUSons,  three  different  proteids,  which  they  have  proposed  to  dis- 
tinguish severally  as  veuom-peptoue,  venom-globaline,  and  venom- 
albumeu.  The  details  of  these  investigations  are  given  in  the  Medieal 
Newt,  of  Philadelphia,  for  April  28,  1883. 

Birds. 

American  OmithologUt^  Union. — In  response  to  a  call  of  several  of 
America's  most  eminent  ornithologists,  Messrs.  J.  A.  Allen,  of  Cam- 
bridge, Elliott  Cones,  of  Washington,  and  William  Brewster,  of  Bostou, 
''sent  to  a  little  lees  than  fifty  of  the  more  prominent  ornithologists  of 
the  United  States  and  Canada,"  a  meeting  for  organizing  "the  Ameri- 
can Ornithologists'  Union"  was  held  at  New  York,  on  the  26th  of  Sep- 
tember, 1883,  and  following  days.  The  Union  took  aa  its  exemplar 
the  "British  Ornithologists'  Union."  Fonr  classes  of  members  were 
recognized  :  (1)  active,  limited  to  fifty;  (2)  foreign,  limited  to  twenty- 
five;  (3)  corresponding,  limited  to  one  hundred;  and  (4)  associate,  to  be 
nnlimited  in  number.  Mr.  J.  A.  Allen  was  elected  president.  Dr.  K 
Cones  and  Mr.  R.  Ridgway  vice-presidents,  and  Dr.  C.  Hart  Merriain 
secretary  and  treasurer. 

The  NuttaU  Ornithological  Club  transferred  to  the  new  Union  its  Bul- 
letin, and  this  will  therefore  be  discontinued  as  such.  It  is  succeeded 
by  "The  Ank"  of  the  American  Ornithologists'  Union.  The  Union  was 
organized  under  bappy  and  harmonious  conditions,  and  mnch  good  to 
ornithology  may  be  expected  from  its  activity.  Its  most  importaat 
promised  work  will  be  "a  revision  of  the  classification  and  uomeo- 
ctature  of  North  American  Birds,"  for  wbich  a  special  committee  was 
appointed  of  five,  viz,  Messrs.  Cones,  Allen,  Ridgway,  Brewster,  ami 
Henshaw. 

Chdiera  and  Birds. — It  has  been  claimed  that  there  is  a  marked  de- 
crease in  the  number  of  birds  in  regions  where  cholera  is  for  the  time 
raging,  and  this  belief  has  been  indorsed  by  a  namber  of  correspoml- 
ents  in  the  columns  of  Nature.  Exodus  of  birds  from  snudrj'  pluc«:s 
afflicted  with  cholera  has  been  recorded.     Before  the  disease  hud  hiirly 
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developed,  or  at  latest  in  its  iDcipiency,  birds  of  rarioas  kinds  almost 
or  quite  deserted,  appareutly,  the  towns  of  Zagazig  id  Egypt  {p.  329), 
Saliabary  in  England  (342),  the  island  of  Mauritius  {p.  366),  and  West 
Barbary  (p.  389).  Other  instances  have  been  recorded,  but  in  a  ratber 
skeptical  spirit,  by  Pfarrer  Eackel,  of  Windaheioi,  in  the  "Zoologi> 
flche  Garten"  of  Frankfnrt>am-Main  (vol.  xiv,  p.  328).  At  Zagazig,  ao 
long  as  the  birds  remained  flying  about  as  usual,  it  was  considered  that 
the  inbabitantB  were  quite  secure  from  any  attack,  but  when  they  left 
somecitizens  would  leave  also  from  fear  of  impending  pestilence.  "The 
birds  had  been  observed  by  old  hands  to  depart  before  the  approach  of 
cholera  during  the  last  four  epidemics"  (p.  329).  At  Salisbury,  a  man, 
"whose  duty  it  was  to  oil  the  vane  upon  the  apire,  had  made  his  usual 
ascent  (of  404  feet),  and  had  perceived  a  foal  scent,  which  it  seems  had 
not  been  noticed  below.  The  inhabitants  connected  this  with  the  ap- 
pearance of  the  epidemic  shortly  afterwards.  Birds  might,  no  doubt, 
be  affected  by  such  a  circumstance"  [p.  342).  These  observations  seem 
to  be  to  the  point,  but  mure,  Scientifically  conducted,  are  requisite  be- 
fore full  credence  can  be  put  in  the  alleged  coincidence  of  cholera  and 
absence  or  paucity  of  birds. 

Belatione  of  the  Fenftuina. — Thu  Penguins  or  Spheniscids  have  been 
anatomically  examined  by  Frofeseor  Wstson,  of  Manchester,  and  some 
interesting  conclusions  adduced.  These  have  been  eiabodied  in  a  "  Re- 
port OD  the  anatomy  of  the  Spheniscidee  collected  during  the  voyage  of 
E.  M.  S.  Ohalleuger."  Among  the  most  important  {teculiaritiea  of  the 
group  are  the  skeletal  characteristics  of  tlie  limbs.  The  anterior  are 
distinguished  by  the  peculiar  form  and  mode  of  articolation  of  the  carpal 
bones;  by  the  union  of  the  first  or  radial,  which,  altbongh  independent 
in  the  embryo,  becomen  inseparably  anchylosed  with  the  second  meta- 
carpal bone  in  the  adnlt;  and  by  the  absence  of  a  tree  pollex.  The 
posterior  have  a  tarso-metatarsns  which  "presents  features  which  serve 
at  once  to  distinguish  that  bone  from  the  corresponding  skeletal  element 
of  any  other  group  of  birds,  being  altogether  shorter  and  broader  than 
in  these,  with  the  single  exception  of  the  genus  Fregatta.  From  Fr«- 
gatta,  however,  as  grow  all  other  birds,  the  Penguin  is  distinguished  by 
the  clearly  defined  separation  of  the  metatarsal  elements,  the  shafts  of 
which  are  difTerentiated  from  one  another,  while  in  other  birds  these 
booea  are  Indistinguishably  lUsed  together."  Further,  the  position  of 
the  tarso-metatarsns  seems  to  be  peculiar  among  birds.  "  In  all  other 
birds,  during  terrestrial  locomotion,  the  tarso-metatarsus  is  elevated  so 
that  only  its  distal  extremity  comes  into  relation  with  the  ground,  the 
'  heel '  of  the  foot,  physiologically  considered,  in  the  case  of  other  birds 
being  situated  at  the  distal  extremity  of  the  tarso-metatarsus,  while  in 
.  the  Spheniscidte  it  is  formed  by  the  proximal  end  of  that  bone.  In 
accordance  with  this  arrangement  we  find  that  while  in  the  mtyority  of 
birds  the  metatarso-phalangeal  articulations  admit  of  great  mobility 
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ID  the  Splieniscidee,  on  the  other  hand,  these  joluts  are  relativuly  stiff, 
and  gi'eater  freedom  of  moTenieut  is  permitted  at  the  intertarsat  artica- 
lation  or  ankle  joint.  May  we  not  refraxd  this  plantigrade  condition  of 
the  foot  of  the  Pengaiu  as  a  survival  of  a  similar'featnre  io  the  anatom; 
of  the  ornithoscelidan  ancestors  of  the  SpheoiBcids." 

The  characteristics  of  the  Spheniscids,  as  shown  by  Professor  Watsoo 
and  others,  are,  in  fact,  bo  salient  and  co-ordiuated  in  such  nomber  that 
we  can  now  scarcely  daubt  that  they  are  the  most  aberrant  of  all  Uv- 
ing  birds,  and  even  more  remote  from  the  general  stock  than  are  the 
BatitEO  or  Ostrich  and  the  like.  If  the  living  birds  admit  of  subdivision 
into  orders,  the  Penguins  appear  to  be  best  entitled  to  such  segrega- 
tion, and  at  least  they  shonld  be  isolated  as  an  iodepeudent  saborder. 
The  family  of  Spheniscids,  in  the  opinion  of  Professor  Watson,  is  divisi- 
ble into  three  genera — (1)  Sphenitcua,  with  three  species  and  a  variety; 
(2)  EudypUa,  with  two  species,  and  of  which  the  forms  EridypUa  ehry»- 
ofM  from  I^stan,  the  Falklanda,  and  Kerguelen  Island  ore  distin- 
guishable as  so  many  varieties;  and  (3)  Aptenodytes,  with  two  species. 

A  new  species  of  Ostrich. — More  than  once  it  has  been  thought  thHt 
a  second  species  of  ostrich  sliould  be  distinguished,  but  there  was 
always  some  uncertainty  as  to  diCTerentiat  characters.  Daring  the  past 
year,  however,  l)r.  Bichenow,  of  Berlin,  has  urged  the  specific  distinct- 
ness tVom  the  common  Af^can  {Strulhio  camelua)  of  specimens  sent 
f^m  the  Somali  country  and  given  to  them  a  characteristic  name  (Stnt- 
Ihio  molybdophanes).  The  naked  parts  are  colored  quite  differentiy  in 
the  two  forma.  The  8.  camelua  has  the  exposed  surfa^jes  of  the  bead, 
neck,  thighs,  and  legs  of  a  flesh-red,  while  the  corresponding  parts  of 
8.  molybdophanet  are  of  a  delicate  slate-gray.  The  bill  and  gape  of  the 
uewly-discovered  type  is  of  a  delicate  pink  hue,  except  at  the  tip,  where 
it  is  brownish. 

litcvbation  of  the  Ostrick. — A  discussion  respecting  the  incnbatioD  of 
the  eggs  of  the  ostrich  ensued  in  the  Spectator  and  Nature  iu  con- 
sequence of  a  denial,  by  a  critic  of  Mr.  Romanes's  "Animal  Intelli- 
gence," that  the  task  of  incubation  is  shared  by  both  the  sexes.  It  was 
maintained  by  the  critic,  in  accordance  with  the  statements  current  to 
books  of  natural  history,  that  '■  female  ostriches  take  no  part  in  the 
duty  of  incubation."  Several  respectable  and  eminent  authorities, 
however,  adduced  positive  testimony  to  the  concurrence  of  the  femaleis, 
on  some  occasions  at  least.  It  appears  to  be  well  established  that  in 
the 'Cape  colony  both  sexes  ac^isi  on  the  nest.  In  the  words  of  Mr.  E. 
B.  Biggar,  who  has  reported  on  the  ostrich-farms  of  the  Oape  colony, 
"  some  will  sit  throughout  with  the  most  solicitous  maternal  insttDct, 
others  mauifest  such  anxiety  that,  when  the  hen  has  been  a  little  late 
in  taking  her  morning  tnrn  upon  the  nest,  he  has  gone  out,  and,  hunt- 
ing her  np,  has  kicked  her  to  the  nest  in  the  most  unmanly  nanner. 
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Some  are  very  affectionate  over  their  yoaag,  others  the  reverse ;  thus  do 
individaals  differ  even  among  ostriches.  As  a  rule,  the  cock  bird  forms 
the  nest,  sits  the  longest,  aad  takes  the  harden  of  the  work  of  hatching 
and  rearing." 

Testimonj  is  divided  as  to  whether  the  dook  sits  invBriably  at  night 
to  the  ezclosioD  of  the  hen. 

Oo  the  one  side,  Dr.  W.  O.  Atheretone,  in  a  work  on  oatrich-farming, 
has  said  that  the  sexes  "sit  alternately,  tk«  male  at  night  granng  and 
guarding  the  femaleB.  During  the  daytime,  the  time  of  the  male  bird 
going  on  the  nest  varies  during  the  period  of  incubation,  as  also  does 
the  time  between  the  female  leaving  the  nest  and  the  male  taking  her 
place,  the  exposure  and  cooling  being  probably  regulated  by  the  tem- 
perature of  the  incubation  fever  at  different  stages." 

On  the  other  side,  Mr.  Biggar  maintained  that,  "  contrary  to  what  has 
been  currently  nuderstood,  and  what  is  still  stated  even  in  recent  colo- 
nial accounts,  the  ooek  bird  eitt  at  night,  not  the  hen."  He  even  nrged 
that  "  in  this  peculiarity  the  hand  of  Providence  may  be  seen,  for  the 
worst  enemies  of  the  nest  appear  at  night,  and  the  cook,  being  stronger 
and  braver,  is  better  able  to  resist  them ;  moreover,  the  feathers  of  the 
cock  being  black,  night  sitting  would  not  expose  him  to  that  exhaustion 
from  the  sun's  rays  which  would  enane  if  he  sat  during  the  day ;  while 
at  the  same  time  the  gray  feathers  of  the  female  are  less  conspicuous 
while  she  sits  during  the  day." 

Mr.  Romanes  claimed  that  the  experience  at  Florence  coincided  with 
that  at  other  places,  viz,  "that  the  cock  bird  undertook  the  whole  duty 
of  sitting  during  the  night." 

There  is  a  general  tendency  —  and  a  natural  one — to  concentrate  at- 
teotioD  on  facts  individnally  observed  and  to  generalize  from  those, 
bnt  nature  is  often  very  elastic  and  her  impositions  are  not  always  with 
rigid  fetters.  Truth  may  pervade  opposite  statements  and  the  same 
shield  may  be  quite  different  on  different  aides.  Professor  Moseley  has 
recognized  this  truth,  and  suggested  that  '*  an  interesting  subject  of 
inqairy  seema  to  be  still  open  in  the  matter.  It  is,  bow  far  do  the 
habits  of  nidiflcation  of  the  ostrich  vary  in  the  different  climates  through 
which  it  ranges  T  The  nest  of  the  ostrich  is  commonly  described  as  a 
heap  of  sand,  and  so  no  donbt  it  is  in  warm  desert  regions,"  but  a 
nest  which  he  saw  "  at  the  Gape  was  carefully  built  of  grass  and  other 
warm  materials,  so  as  to  aid  iu  retaining  heat.  The  birds  kept  the  nest 
almost  constantly  covered  between  them.  In  warmer  regions,  how- 
ever, the  hen  appears  often  to  leave  the  nest  in  the  daytime,  aud  it  is 
jnttt  possible  that  when  the  temperature  is  very  high  the  hen  may  not 
incubate  at  all,  and  the  cock  alone  may  do  so  at  night."  {Nature,  vol. 
ixvii,  pp.  480,  530.) 

The  Thrush  family. — ^The  thmahea  have  been  re-examined  by  Dr. 
Leonhard  Stejneger,  the  learned  Norwegian  ornithologist,  now  resident 
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at  Washington,  with  qaite  satisfactorj'  resnlts.  His  conclaeions  have 
beeu  embodied  iu  an  article  pabliebed  in  the  Proceedings  of  the  U.  3. 
National  Museum  (vol.  T,  pp.  449-48-^),  entitled  "Bemarks  on  the  Sys- 
tematic Arrangement  of  the  American  Tardidte." 

The  most  essential  characters  of  the  group  are  given  as  the  booted 
tarsi,  coincident  with  the  spotted  plumage  of  the  young.  The  most 
promitieut  feature  of  the  new  artangement,  contrasted  with  that  most 
carrent  iu  the  United  States,  is  that  the  Mimime  have  been  removed 
,  altogether  from  the  fomily,  the  genus  Ctchlherminia,  formerly  regaidtnl 
as  a  connecting  link  between  the  two  sabfamilies,  being  broken  up  into 
doklherminia  proper,  and  Margarops,  the  former  belonging  to  the  true 
Tvrdina,  the  latter  to  the  Mtmitut,  which  are  referred  to  the  neigh- 
borhood of  the  Troglodytinie.  Furthermore,  the  tiaxieolidtB  (incladio^ 
8ialia),  and  the  XtMctntidtc  have  also  been  iucluded  among  the  Turdida, 
while  the  Myadesttna  have  been  given  rank  as  a  subfamily  ander  the 
same  head  after  having  been  removed  from  the  Ptilogonatidai,  amoug 
which,  however,  Myadeates  leucotis  is  left  under  the  new  generic  tenu 
Untomodtates.  The  groups  have  beeu  made  more  natural  by  removing 
heterogeneous  elements  and  putting  tUem  in  their  i>rot)er  [)lace.  Thus 
Turdu»  pinioola  was  made  the  type  of  the  new  genuH  Ridgicayia  and 
placed  among  the  Sialete,  while  Turdus  fiavipes  and  allies  were  traiis- 
ferred  to  the  Myadextine  genus  Platycickia,  which  the  author  shows  to 
have  beeD  founded  upon  a  female  of  the  species  in  question  or  a  very 
nearly  related  one. 

Mammdlt. 

ExUnet  Rodents  of  America. — The  extinct  rodeat«,  whose  remains  have 
been  resurrected  from  the  Tertiary  deposits  of  the  United  States,  have 
been  examined  by  Professor  Oope,  and  luterestiug  details  have  been 
supplied.  No  evidence  has  been  famished  as  yet  of  the  existence  of 
any  representative  in  the  lowest  beds  (Puerco-Eoceue  epoch),  but  spe- 
cies have  been  found  in  the  next  succeeding  (Wasatch-Ek>cene  e[H)cli). 
and  have  continued  to  the  present  in  gradually  increasing  unmbers. 
Representatives  of  apparently  nine  families  have  been  found  in  pre-pli- 
ocene  strata,  of  which  three  are  extiuct  and  the  rest  still  existing.  The 
older  extinct  families  were  related  to  the  squirrel-like  types,  and  are  (1) 
Jschyromyidte,  with  thirteen  species,  twelve  of  the  Eocene  and  one  of 
the  Oligocene,  representing  three  genera ;  (2)  Mj/iagaulida,  known  otdy 
through  one  species  found  in  the  Upper  Miocene ;  and  (3)  a  form  named 
SelUcomya,  either  of  an  undifferentiated  or  doubtful  family,  described 
from  the  jaws  of  a  species  found  in  the  01igoc«ne.  Ho  remiuos  of  any 
of  the  existing  families  have  been  found  earlier  than  the  Oligoceue; 
during  that  epoch  the  beavers,  squirrels,  mice,  and  hares  were  repre- 
sented by  extinct  genera,  and  iu  the  Miocene  the  porcupines  and  gophers 
(Ueomyidie)  left  remains.  "  The  ancient  genera  all  differ  from  their 
modem  representatives  in  the  same  way;  that  is,  in  the  greater  oon- 
strictioD  of  the  sknll  just  posterior  to  the  orbits  and  accompanying  ab> 
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BBDce  of  postorbital  procesaes."  Contrary  to  what  prevails  among  many 
other  types,  "  none  of  the  apedea  of  this  faana  are  of  larger  size  than 
their  modem  repreaentadres.  In  the  cases  of  the  beavers,  squirrels, 
and  rabbits,  the  ancient  representatives  are  the  smaller."  This  general- 
ization, however,  can  only  be  regarded  as  tme  for  Uiocene  and  earlier 
Tertiary  species.  C^tainl^two  of  the  rodent  types  (without  living 
species)  at  least  were  larger  than  any  of  their  modem  relatioos.  These 
were  described  by  Professor  Cope  among  "the  Pliocene  and  Post-plio- 
cene rodentia,"  onder  the  names  Gastoroidet  Ohioenais  and  Amblyrhiza; 
the  former  was  the  type  of  an  extinct  family,  the  Caatoroididffi,  and  the 
latter  related  to  the  chinchillids.  The  Cagtoroides  attained  to  about 
the  size  of  a  black  bear,  and  one  of  the  Ambt^hizcB~~the  A.  latidena — 
mnst  have  been  larger  than  the  male  Virginia  deer.  (^m.  Nat,  Janu- 
ary, Febraary,  April,  1883,  vol.  ITU.) 

A  third  Icind  of  CorpvtcuU  in  Blood. — Besides  the  red  and  white  blood 
corpoBculea,  there  are  indications  of  a  third  kind  in  the  blood  of  mam- 
mals, but  the  exact  nature  of  the  element  has  remained  obscure.  In 
1883,  Bizzozero  solved  the  difficulties  of  examination,  and  practically 
made  known  for  the  first  time  the  third  kind  of  corpuscnles.  They  are 
colorless  lens-shaped  disks  of  comparatively  small  size,  having  a  diam- 
eter only  a  quarter  to  a  half  that  of  the  red  corpuscnles  and  destitnte  of 
luemoglobin.  They  are  especially  interesting  on  acconnt  of  their  sup- 
posed physiological  relations.  It  is  claimed  that  they  are  the  chief 
factors  in  the  coagulation  of  the  blood,  and  that  the  fibrin  Is  derived 
from  their  disintegration.  This  view  is  entirely  different  from  those 
previously  enunciated,  which  referred  the  fibrin  chiefiy  to  the  breaking 
down  of  the  white  corpuscnles.  Investigation  of  the  blood  of  birds  and 
amphibians  revealed  an  homologous  element  with  the  newly  differen- 
tiated corpnscnle — pale,  nucleated  blood-plates,  whose  fonctioDS  were 
similar  to  those  of  the  mammals.     {Am.  Nat.,  vol.  zvu,  pp.  1303-1305.) 

In  a  reclamation  made  to  the  French  Academy  of  Sciences  {Oompte 
Bendus,  vol.  96,  pp.  1304^1806)  G.  Hayem  insists  that  the  elements  of 
the  blood,  to  which  he  gave  the  name  of  hematoblasts,  are  identical 
with  the  "  plaqnettes,'*  or  corpuscnles,  described  by  Bizzozero.  He 
fortfaer  oontends  that  Norri^s  third  corpaacular  element  is  a  red  corp- 
nscale  decolorized  as  the  result  of  the  manipulation  to  the  blood  was 
BDbject«d.    [J.  B.  M.  8.  (2),  vol.  m,  p.  631.] 

The/u*ction  of  the  cocMea  of  the  mammalian  Ear. — Years  ago  Professor 
Helmholtz,  recalling  that  the  membrana  basilaris  of  the  cochlea,  in  which 
the  t^jrminal  filaments  of  the  auditory  nerve  are  distri baled,  increases  in 
width  from  the  bottom  towards  the  upper  part,  broached  a  hypothesis 
to  explain  the  difierentiating  perception  of  certain  higher  tones;  it  was 
BDgfrested  that "  the  sound  waves  that  penetrate  in t4>  the  cochlea  occasion 
a  synohronons  vibration,  either  in  the  broader  upper  half  or  in  the  narrow- 
er lower  half  of  the  membrana  basilaris,  so  that  the  higher  tones  would 
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excite  the  &b«ra  of  the  auditory  nerve  distribated  in  the  lower  part,  and 
the  deeper  notes  of  the  fibers  distributed  in  the  upper  part.  In  animals 
which  are  low  iu  the  scale  of  development  there  ia  a  similar  arrangement, 
which  consista  of  auditory  cilia  of  different  lengths,  which  hare  tbeaaiDe 
function,  as  the  shorter  ones  are  intended  for  the  higher  notes,  and  the 
longer  ones  for  the  deeper  notea  and  noises,  and  are  set  into  synchrononH 
vibration  by  them.  This  hypothesis  has  been  experimentally  confirmed 
in  the  case  of  the  auditory  cilia  of  the  lower  animals,  and  it  had  actually 
turned  out  true  that  deep  notes  produced  vibrations  in  the  long  hairs 
and  high  notes  in  the  short  ouea." 

Dnring  the  past  year  Dr.  B.  Baginsky,  of  BerliD,esperimented  on  dogs, 
with  a  view  of  ascertaining  to  what  extent  the  Helmholtzian  hypothesis 
was  applicable  to  the  cochlea  of  the  mammals.  The  diflScnldes  to  be 
eucon  Dtered  were,  of  course,  great,  but  they  were  partly  overcome.  "  He 
wounded  the  top  of  the  cochlea  of  the  bealtby  ear  in  dogs  which  had 
been  made  absolutely  deaf  of  their  other  ear,  and  then  observed  their 
hearing  powers  by  means  of  the  different  notes  of  organ  pipes  between 
«  and  e""'.  On  the  third  day  after  the  immediate  oonaeqnences  of  the 
operative  interference  had  disappeared,  it  was  found  that  the  dogH 
responded  perfectly  to  the  notes  c"'",  c"",  c"',  o",  but  were  deaf  to  the 
deeper  notes.  This  condition  remained  unaltered  for  weeks,  and  when 
the  animal  that  bad  been  the  subject  of  experiment  was  killed,  post-mor-. 
t«m  examination  showed  that  the  top  only  of  the  cochlea  bad  been 
wounded,  and  that  the  filaments  of  the  auditory  nerve  that  were  dis- 
tributed to  that  portion  were  destroyed.  Less  precise  were  the  results 
of  the  experiments  in  which  the  lower  part  of  the  cochlea  was  destroyed." 
The  result  on  the  whole,  however,  supported  the  hypothesis  of  Helm- 
holtz.    (Am.  Nat,  voi.  xvu,  pp.  1196-1196.) 

Milk-giving  Malet. — A  number  of  cases  have  been  recorded  in  which  the 
male  had  developed  functional  mammary  glands,  and  even  man  has  given 
sometimes  quite  copiously  milk  therefrom.  Sncb  cases,  however,  are 
alwaya  of  interest.  The  observations  of  Dr.  U.  Hart  Herriam,  made  in 
1872,  on  the  milk-giving  faculty  of  males  of  the  so-called  Baird's  Hare 
have  been  recalled  recently  in  ifature  (voL  XXTU,  p.  241),  and  a  corre- 
spondent in  a  subsequent  number  {vol.  xxvii,  p.  267)  revived  so  old 
account  of  a  he-goat  which  gave  milk.  In  the  island  of  Amboyna,  in 
1646,  the  famed  Saint  Francis  Xavier  found  "a  he-goat  giving  sock  to 
his  young  kids  with  his  own  milk;  he  had  one  breast  which  gave  every 
day  as  much  milk  as  would  fill  a  basin";  this,  the  saintly  Jesoit  wrote^ 
he  saw  with  "his  own  eyes." 

South  American  extinct  Mammalg. — While  the  paleontologists  of  the 
United  States  have  been  rewarded  by  the  rich  discoveries  of  extinct 
mammals  whose  fame  has  already  been  widely  bruited,  a  corps  of  iavesH- 
gators  has  sprung  up  iu  the  southern  continent  who  are  being  almost 
equally  recompensed  for  their  labor  by  strange  new  types.    Perhaps  the 
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moBt  active  of  these  new  laborers  ie  Mr.  FIOiKbtiDO  Ameghino,  wbo  baa 
.  C0Dtribnt«d  several  Important  memoirs  ou  fosdll  msmmalH  to  tbe  "  Bote- 
tindeta  Aeademia  Nacional  de  CieTtciaa"  of  tbe  Argentine  city  Cordoba 
<vol.  T,  pp.  1-34;  101-116;  267-306;  1883).  In  one  of  these  memoirt 
( Sobre  ana  coleccion  de  mamiferoe  f6BileB,  recogidos  por  el  profesor  Sca- 
labrioi  en  las  barrancas  del  Parana,  in  vol.  T,  pp.  257-306,)  he  has  de- 
scribed a  nntnber  of  new  animals  from  a  formation  antecedent  to  that 
which  has  farDished  so  many  welt-known  pampeao  tjpes,  and  has  ex- 
pressed hia  belief  that  the;  were  tbe  legitimate  predecessors  of  tbe  latter. 
For  example,  the  OhlatnydotheriKm  typua  wor  preceded  by  the  Chlamy- 
dotherium  paraneims,  Hoploplorut  by  JPalahoplophorus,  Mylodon  by  Pro- 
mgiodoHf  Megatherivm  by  Promegatherium,  Toxodon  by  Toxodontotkerium, 
and  Mm!ratU!he»ia  by  Scolibrinitherium.  Both  series  of  these  animals — 
the  later  as  well  as  the  earlier — are  not  only  themselves  extinct,  bat 
have  left  no  snccessors  of  the  same  families  even.  They  belong  to  fonr 
extinct  families.  Bnt  in  addition  to  these,  forms  still  living  were  repre- 
aented  by  relatives  of  tbe  same  foroily  and  even  by  closely  allied  genera 
in  the  Parana  period.  The  deer  wen  then  exemplified  by  a  certain 
generic  type  called  Proterotherium.  Of  that  giant  of  existing  rodents, 
the  Hydroekcfrua  or  Capybara,  a  still  larger  predecessor  named  Cardia- 
tikmiMM  existed,  and  the  genas  Lagoatomwi  bad  then  already  been 
developed  ander  the  form  L.  paraneTuis,  and  the  genealogy  through  L. 
MiguttideKt  and  L.  fossilU  is  traceable  directly  or  indirectly  into  the 
Ii.  trichodaetjflua  now  living  {op.  eit,  p.  305). 

Maternal  intelligence  in  Deer. — An  interesting  instance  of  maternal 
solicitade  and  intelligence  has  been  noticed  by  Mr.  W.  H.  Bavenscroft  id 
the  spotted  deer  [Cerviu  axi»)  of  Ceylon.  A  newly  made  mother  was 
noticed  without  her  yoang  in  tbe  afternoons  of  several  saccessive  days, 
and  a  man  set  to  watch  to  detect  what  she  had  done  with  it.  It  ap> 
peared  the  doe  went  to  certain  bashes  and  "pat  the  fawn  to  bed  every 
afternoon,  for  aboat  eight  or  ten  days,  at  aboat  4.30  p.  u.,  and  hid  It  so 
saceessfally  that,  though"  the  observer  "knew  within  a  few  feet  the 
place  in  which  it  was"  concealed,  he  "never  sacceeded  in  finding  it." 
(PL  Z.  8.,  London,  1883,  p.  465.) 

Sxtitust  Dog^  of  N^ortk  America. — Tbe  family  Canidte,  including  the 
do^,  wolves,  foxes,  and  kindred  animals,  are  of  qaite  an  ancient  lineage, 
and,  according  to  Professor  Cope, "  probably  first  appeared  in  the  Upper 
Eocene  epoch,"  but  in  tbe  United  Statea  "  no  nndonbted  species  of 
Csnids  has  been  foand  in  beds  older  than  Oligocene  or  oldest  Miocene." 
Their  remains  have  been  obtained  in  tbe  greatest  abundance  in  the 
Middle  Miocene,  are  not  rare  in  the  Upper  Miocene,  and  "  speoiea  ac- 
company tbe  Pliocene  fanna  everywhere."  Twenty-five  species  of  the 
fikDiily,  representing  nine  genera,  have  been  recognized  by  Professor 
Cope.  It  is  possible  however  that  several  of  these  species  are  referable 
elsewhere  than  to  this  family.  {Am.  UTat.,  vol.  xni,  pp.  235-249.)  C 
U.  Mis.  t 
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briologidie.  Con  13  tav.  Atti  B.  Accad.  Lioc,  (3,)  Mem.  CI.  fls.  mat.. 
Vol.  13,  pp.  565-701. 

6kbsta£0E£B  (A.).  Artbropoda.  II.  Abtb.,  9.,  10.  Lief.  Leipzig  n. 
Heidelberg,  1883.  (8vo,  M.  1,60.)  (Bronp's  Klassen  npd  Ordnnn- 
^n  Tbeiireicbs.) 
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Inteett. 

OiBABD  iSlATneiOE).    Les  Insectes.    Traits  ^I^mentaire  d'EatouK^ogie. 

Hymdoopt^rea   t^r^brants ;    Macrol^pidopt^s.     Texte,  T.  3,  aveo 

23  pi.,  Fasc.  1,  pp.  1-^0.    Paris,  J.  B.  Bailliiire  et  flls,  1683.    (Sto. 

Fig.  Doires,  trca.  20 ;  fig.  color.,  frcs.  40  le  Faac.) 
BiLBT  {Ch.  v.).    Beport  of  the  entomologist  for  the  fiscal  year  ending 

June  30, 1882.    WasbingtOD,  1882.    8to.    From  Ann.  Beport  DeptmL 

Agricult.  for  1881.     p.  61-211.    (viii,  167  pp.,  20  pi.) 
United  States  Department  of  Agrioaltnre:    Division  of  Eotomology. 

Balletins  No.  1,  No.  2.    Wasbington,  1883.    (8to.) 
Matthews  (A).  Oatalogne   of  Britisb  Goleoptera.     London,  18S3. 

(8vor) 
BEOinrBAitT  (Madbice).     Essai  monograpbiqae  de  la   fomille  des 

Oyrinides.    1.  P.  (fin).    Aveo  3  pi.  Ann.  Soc  EntomoL  France,  (S),  T. 

2,  pp.  401-468. 
Shabp  (D.).  .  Catalogue  of  British  Goleoptera.    2.  edit,  revised,  con., 

and  angm.    London,  1883.    {Sto.    M.  1.20.) 
.    On  the  classifioation  of  the  Adepbaga  or  camivoronB  Beriee  of 

Goleoptera.    Trans.  Eotomol.  Soc.  London,  1882.    (Pp.  61-71.) 

Stollmia, 

Fi80Hi:b  (Paul).    Manuel  de  Gonchyliologie.    Fasc.  Y.    Paris,  1883. 

(8vo.    Pp.  417-512.) 
hisKBBTSS,  (Edwin  Bay).  MoUnsua.  Encyclopfedia  Brittanica.  Yd. 

16,  pp.  632-695, 1883. 
Martens  (Edouaed  ton).     Die  Weich-und  Scbaltbiere.    Mit  206 

Abbildungen.     Leipzig,  G.  Freytag,  1883.    (8to.    327  pp.    M.  6.) 
.    GoQvhologiBche  Mittheilungen,  als  Fortsetzong  der  NovitBtes 

conchologicffi.    (Bd.  II,  Heft  3.)    Kassel,  Th.  Fischer. 
Mabtini  UDd  CuEHNiTz  (Systematiscbes  Gonchylien-OabiDet  tod); 

neue  reich  vermehrte  Anagabe  [etc],  fortgesetst  von  Dr.  W.  Kobelt 

and  H.  C.  Weinkauft    315.  Lief,  [etc.]    Niimberg,  Baner  n.  Baepe. 
Teton  (Geoegb  W.,  jb).    Mannal  of  Conchology,  stnictnral  and  sys- 
tematic   With  illustrations  of  tbe  species.    Yol.  Y.    Philadelphia, 

Author,  1883.     (8to.     Col.,  t20;  plain,  tl2.) 
.    Structural  and  systematic  Goncbology.    An  IntrodoctioD  to 

the  study  of  the  Mollusca.    Yol.  III.    Philadelphia,  Author.    (8to. 

430  pp.,  pL  23-91.) 

Joumab. 

Journal  de  Gonchyliologte  [etc],  public  sons  la  directioD  de  H.  Gross  et  ~ 
P.  Fifloher.    [T.  31,  or]  3.  b6t.,  t.  23.    Paris,  H.  Crosse.    (8tc) 

Journal  (The)  .of  Conchology.    Yol.  5.    London,  D.  Bogue.    (Sro.) 

Malakozoologiscbe  BlStter.  Portgesetxt  von  3,  Clessin.    6.  Bd.    ITinnnli 
Th.  Fischer. 

procte-verbaux  des  stances  de  la  Soci^t^  Boyale  Malacologii^oe  de  "^ 
gique.    T.13.    Ano6eI883,    Bnaelles.    (8ro.) 
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Fauntu. 

KOBKLT  (W.)-  Iconographie  der  schaleutragenden  enropftiBohen  Meer- 

esoonobylien.    1.  Heft.    Mit  4  Taf.    Cassel,  Th.  Fiecber,  1883.    (4to. 

16  pp.    Schwsrz  M.  4 ;  color.  M.  6.) 
PEI.SENESB  (P.).    Tablean  dicbotomique  des  Mollusqaes  njarins  de  la 

Belgiqae.    BrnxelleB,  1882.    {8ra    35  pp.,  1  pi.    M.    2.50.) 
Bellabdi  (L.).    I  Hollascbi  dei  terreni  teniarii  del  Piemoote  e  della 

Lignria.    P.  III.    Gasteropoda  (Baccinidae,  Oyclopsidfe,  Parpnrids, 

Coralliopbyllidie,  Olividfe).    Torino,  1883.    (4to.    263  pp.,  cod  12  tav. 

M.30.) 
HoBK  (P.  P.  0.)-    Orerzicbt  van  de  Literatanr  op  de  Oester  en  de  Oes- 

tercaltaar  betrekkiog  hebbende.    Bevae  bibliographiqae  ear  Itiaitre, 

etc.    Tgdschr.  d.  Nederland.  Zool.  Vureeo,  Snppl.,  D.  1,  Afl.  1,  pp.  1- 

112. 
.    De  YoortplanttngBorgaDeo  van  de  Oester.    Les  Organes  de  la 

g«n6ration  de  Tliaitre.    Med  6  pi.  (I'  I-V) ;  ibid.,  pp.  1  ia-253. 
AsHFOBD  (Ghablbs).    On  the  aeUon  of  tbe  beart  in  tbe  Helicidee  dar- 
ing HibematioD.    Jonrn.  of  Goncbol.,  Vol.  3,  p.  321-326. 
Basfubth  (Dietrioh).    Cber  den  Baa  nod  die  TbUtigkeit  der  Oaste- 

ropodeuleber.    Hit  1  Taf.    Arch.  f.  mibrosk.  Anat,  Vol.  22,  pp.  473- 

624. 
Hausb  (Bela).    Die  OrganisatioD  der Obttonen  der  Adria.    II.  Theil. 

Mit  3  Taf.    Arbeit  Zool.  Inst.  Wien,  Vol.  5,  pp.  20-60. 
SiHBOTH  (Hbinbioh).    Aoatomie  der  Pannacella  Olivieri  Gov.    Mit  1 

Taf.     Jabrb.  deutscb.  Malakozool.  Qes.,  10.  Jabrg.,  pp.  1-47. 
Blake  (J.  P.).    A  monograph  of  the  Britisb  Fossil  Cephalopoda.    Part 

1.    Introduction  and  SilntiaD  species.    (With  31  pi.)    LondoD,  1882. 

(4to.    248  pp.) 
MOJSisoTios  {E.von).    Die  Cephalopoden  der  Mediterranean  Triaspro- 

Tiuz.    Mit  94  Taf.    Abhandl.  k.  k.  Oeol.  Reichsaast.,  Vol.  10.    (317 

PP) 

Protochordate*. 

TtK^ntdAft  (Will.  A.).  Report  ou  tbe  Tanicata  collected  daring  tbe 
T(^»ge  of  H.  M.  8.  Challenger  during  the  years  1873->76.  I.  Ab- 
oidiffi  Bimplices.  With  36  pi.  Beport  Scientif.  Beatdta  Challenger, 
Zod.,  Vol.  6.    (xvii,  296  pp.) 

Trakok  (Luswio).  Handbncb  der  Anatomie  der  Hanstbiere.  Mit 
besondererBerSckBichtigangdesPferdes.  2.  Aafl.  2.  Abtb.  Stntl- 
gart,  SchickhaMt  &  Ebner,  1883.    {8vo.    Tit.,  viii,  481-1118  pp.) 

H1KBOHBBB&.  Znr  Dioptrik  and  Opbthalmoskopie  der  Fisch-  and  Am< 
pbibienani^D.  4ndi.  f.  Anat.  nnd  Physiol.,  Physiol,  Abtheil.,  pp. 
403. 
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LoBTET  (L.)-  Poiasons  et  Reptiles  da  Lac  Tiberiade  et  <ta«lqDes  aatroi 
parties  de  la  Syne.  (Avec  14  pi.)  Arcbives  Mas^Dm  d'Hist.  Nat 
de  Lyon,  Vol.  3. 

Fiskea. 

YiNOiauxBBA.  (D.)-  RisultAti  ittiologici  dette  Crociere  del  Violaote 
comand.  dal  Capit.  -Ami.  Enr.  D'Albertia.  Cod  3  tav.  Ann.  Mus. 
Civ.  Stor.  Nat.  GeDOva,  Vol.  18,  pp.  465-590. 

JoEDAH,  (Dayid  Staeb)  and  Chables  H.  Gilbebt.  Synopsis  of  tie 
fisbes  of  Nortb  America.  Wasbington,  Govt.  Prntg.  Office,  1982. 
(Bulletin  of  tbe  U.  S.  National  Museum,  No.  16.    8vo.  Ivi,  WIS  pp.) 

DAT(FBAnci8].  Tbe  Fishes  of  Great  Britain  nnd  Ireland.  Parte6,7. 
LoDdoD,  Williams  &  Norgat«>,  1883.  ~  8vo.    Vol.  2.    Parts  2,  3. 

Fabbb  (G.  L.)  Tbe  Fisberies  of  tbe  Adriatic,  and  the  Fieb  tbereof;  a 
report  of  tbe  Austro-HuDgarian  Sea  Fisberies;  witb  a  detailed  de- 
scription of  tbe  Marine  Faaoa  of  the  Adriatic  Gnlf.  With  illnsln- 
tions.     Luiidou,  Quaritcb.     (4to.) 

BooHBBBUHS  (A.  T.  DE).  Fatine  de  la  S^n^gambie.  Les  Poissons. 
Paris.    (8vo,  with  6  pi.  col.    M.  10.) 

Stbindachiieb  (Fbahz).  Beitriige  zur  Eenntniss  der  Flnssfisebe Snd- 
amerika's.  IV.  Mit  7  Taf.  DeukBchr.  Akad.  d.  Wiss.  Wien  Hath.  Nat 
Gl.,  Vol.  46,  I.  Abth. 

Maoleay  (William).  ContribntiODg  to  a  knowledge  of  the  Fishes  of 
New  Guinea.     II.    Proc  Linn.  Soc.  N.  S.  Wales,  Vol.  7,  pp.  357-366. 

MgzonU. 

DOHBN  (Anton).  Studien  zur  TJrgeschichte  des  Wirbeltbierkoniers. 
IIL  Die  Entstehang  der  Hypophysis  bei  Petromyzon  Plaueri.  Hit  I 
Taf.     Mittheil.  Zoolog.  Station  Neapel,  Vol.  4,  pp.  172-189. 

Feeey(L.),  Sur la  lamproie  marine.  Compt.  rend.  Acad.  Sc,  Paris,  T. 
96,  pp.  721-723 ;  Ann.  and  Mag,  Nat.  Hist.  (5),  Vol.  II,  p.  388. 

Paekee(W.K.).  On  the  skeleton  of  the  Marsipobranch  fishes.  PartL 
Tbe  Myxinoidh.  Nature,  Vol.  27,  pp.  33U-331.  Part  II.  The  lam- 
prey.   Nature,  Vol.  27,  pp.  331  (Boy.  Soc.). 

Selachians. 

Dd  Bois-Retmond  (Ehil).  On  a  new  principle  affecting  the  system- 
atic distribution  of  tbe  Torpedinidse,  and  in  tbe  probable  occurrence 
of  T.  occiCeotalia  Storer  on  the  British  coast.  Report  52.  Meet.  Brit. 
Assoc  Adv.  So.,  pp.  592-595. 

Hbbbhann  (G.).  Becherches  sur  la  spermatogen^ae  cbez  les  S^laciens. 
Avec  3  pi.    Jouni.  de  I'Anat.  et  de  la  Physiol.,  T.  18.  pp.  373-432. 

SOHNETDEE  (Anton).  UebfiT  die  Begattung  der  Knorpelfische.  Zool. 
Beitr.     Schneider,  Vol.  1,  Biolog.  Centntlbl.,  Vol.  3. 

Stassano  (H.).  Nouvelles  recbercbes  physiologoqaes  sur  la  ^orpiUe, 
Compt.  rend.  Acad.  Sc.,  Paris,  T.  90,  pp.  1436-1439. 
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Teleottomes, 

BALf  OTJB  (F.  M.)  and  W.  N.  Pabker.  Ou  the  etructnre  and  develop- 
ment of  Lepidoatoas.  With  9  pi.  Fhilos.  Transact.  Bo;al  Soc.  Lon- 
don, 1S82,  pp.  359-442, 1883. 

DOQiEL  (Alexander).  Die  Bettna  derOauoiden.  Mit  3  Taf.  Arch, 
f.  mikrosk.  Anat.,  VqJ.  22,  pp.  419-472. 

Stuck  (Thomas).  Od  the  structure  and  affinities  of  the  genus  Tristy- 
chtos,  Agass.  Ann  &  Mag  Kat.  Hist.,  (5,)  Yol.  12,  pp.  177-190,  pi.  7, 
Sept.,  1883. 

HiLDENDOBF.  Larvenfonnen  TOD  EDOclienflscheti.  Sitzg6ber.6es.I^at. 
Fr.  Berlin,  1883,  pp.  43-45. 

Babl-BOcehabd.  Das  Orosshiru  der  KnocheD&sche  und  seine  An- 
hangsgebilde.  Arch  f.  Anat.  u.  Entvickelungsgesch.,  pp.  279-322, 2 
pi.,  1883.  * 

Btder  (John  A.).  OtwerTations  on  the  abaorption  of  the  yelk,  the 
food,  feeding,  and  development  of  Embryo  Fishes,  comprising  some 
iDvesttgations  condacte<l  at  the  Central  Hatchery,  Armory  Building, 
Washington,  D.  C,  in  1882.  Bull.  V.  S.  Fish  Commiss.,  1882,  Vol.  2, 
pp.  179-205. 

FnsBATTH  (Joseph).  Ueberdas  anatomisohe  Verhaltnlss  zwischen  dem 
Oebororgan  und  der  Schwitnmblase  bei  den  Cyprinoiden.  Folnisch : 
Eosmos,  Zeitschr.  d.  poln.  Natarf.  Gea.  Eopernicna,  Lemberg,  1882, 
pp.  404-429,  439-449,  4  pi. 

FacciolI  (Lmoi).  Di  alcane  disposizioni  organiche  dell'  Uranoeco- 
pus  scaber  L.  in  rapporto  al  sno  istinto  insidiatore.  Atti  Soc.  Xatur, 
Modena,  (3,)  T.  l,pp.  17-28. 

Shitt  (F.  a.)  Schematisk  framstallning  af  de  i  Blksmnsenm  befint- 
liga  laxartade  flskatnes  sliigtskapsnirballSDdandeu.  Ofvers.  K.  Vet. 
Akad.  Forhdlg.  Stockholm,  39.  Arg.,  pp.  31-40. 

Tbois  (Enbioo).  Osservaztoni  sull'  intima  struttnra  delle  Branchie  del 
Xiphias  gladius.    Con  1  tav.    Atti  B.  Istit.  Yeneto,  (6,)  Yol.  1. 

Amphibians. 

BboOOHI.  fitudes  snr  les  Batraciens.  Mission  scientif.  an  Mex.  Becb. 
Zool.,  3.  P.,  2.  Sect.     (143  pp.,  24  pi.) 

CAMEBAJto  (Lor.).  MonograQa  degli  Anflhi  Anuri  Italian!.  Cod  2 
tav.     Mem.  R.  Accad.  Sc.  Torino,  (2,)  Yol.  35. 

PFLfiaEB  (E.).  Das  Oberwintem  der  Eaulquappen  der  Knohlanch- 
krote  (Pelobates  fuscus).  (Bin  Beitrag  znr  Lehre  von  der  Anpas- 
snng  der  Organismeu  an  die  iiusseren  Lebensbedingnngeu  und  znr 
Diagnose  der  Batrachierlarven.)  Pfliiger'a  Arch.  f.  d.  ges.  Phyaiol., 
Vol.  31,  pp.  134-145. 

Entiles. 

Hoffman  (0.  K.).  Beptilien  (Bronn's  Klassen  and  Ordnongen).  36., 
^7.  Lie£    Leipzig  n.  Heidelberg,  1883. 
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PoBTis  (A.)-    Les  Cbelonieiis  de  la  molasse raudoise  couserv6s  daosle 

rnus^  g^ologiqua  de  Lansaune.    AbhaDdl.  Schweiz.  Paliioiitol.  GeL, 

Vol.  0. 
FiCALBi  (EuG.)>    Osteologia  del  Platidattilo  maaritianico.    Con  2  tm. 

Atti  Soc.  Toscan.  Sc.  Nat.  Pisa,  Mem.,  Vol.  5,  p.  287-330. 
Jan  {J.).    IcoDOgraphiedesOphidteDa.     Continue  par  F.Sordelti.   5L 

(dern.)  Livr.    (Titres,  tables,  &c).    Paris,  1882. 
SxBABLiNa  (Arthur).    On  the  treatment  of  snakes  in  captivity. 

ContiD.  Zoologist  (3),  vol.  7,  pp.  18-24;  61-68;  103-lU;  205-313; 

242-231. 

BiTds. 

Bnlletio  of  theNattall  Ornitbological  OInb.    Vol.  8.    Cambridge,  Mass., 

1883.    {8vo.) 
Ibis  (The),  a  Quarterly  Joarnal  of  Ornithoftgy.    Edited  by  O.  Salvia 

aod  Ph.  L.  Sclater,    i  series,  vol.  7.    Loodon,  J.  Van  Voorat,  1883. 

(8vo.) 
Joarnal  fiir  Oroithologie.    DeQtsches  Oentralorgan  filr  die  gesammten 

Oroitbologie.    Herauagegeben  von  J.  Oabanis.    31.  Jahrg.    (4  Folge, 

11.  Bd.)     Leipzig,  Eittler,  1883.    (8vo.) 
Steabns  (WiNPBGD  A.).    New  Englaod  Bird- Life,  being  a  manual  (A 

tSew  England  Ornithology.    £e,vified  and  edited  from  the  manuscript 

of  Wiafrod  A.  Stearns  by  Elliot  Cones.     Part  II.     Boston,  Lee  & 

Sbepard,  1883.    (12mo.    409  pp.) 
SBEBomi  (Henry).    A  History  of  British  Birds,  with  colored  illostra- 

tions  of  their  eggs.    Part  2-3.    London,  Porter.    1883.    (8ro.) 
Gould  (John).    Tbe  Birds  of  Asia.     Part  35.     London,  1883. 

This  part  concludes  the  great  work  commenced  by  Mr.  Gould  in 

1850  and  is  from  the  pen  of  Mr.  R.  B.  Sbarpe.. 
OATBa  (Eugene  W.),    A  Handbook  to  the  Birds  of  British  Burmah, 

including  those  found  in  tbe  adjoining  state  of  Earennee.    Vol.  II 

(last).    London,  B.  H.  Porter,  &c     1883.. 
Watson  (Morrison).    Report  on  the  anatomy  of  the  Spheniscidie. 

Report  Sc.  Results  Voyage  Challenger,  Vol.  7. 
La  Peqbe  de  Roo  (  V.).    Monographie  des  races  de  ponies.    Avec  flg. 

Paris,  Journal  I'Acclimation,  1883.    (8vo,    vit,  454  pp.) 
Schomann-Uostook  (Paul).  DieBrieftaube.   Ihre  Geschichte,  Zacht, 

Pflege  nnd  Dressur,  etc.    In  freier  TJebertragnug  des  Werkes  von  La 

Perre  de  Roo.     Rostock,  W.  Werther,  1883.    (8vo.    224  pp.,  4  pi.,  23 

fig.    M.  3.60.) 
La  Pbrbb  de  Roo  (V.).    Monographie  des  Pigeons  domestiqneti.  Avec 

flg.    Paris,  Joarnal  PAcclimatation,  1883.     (8vo.    iv,  390  ppi) 
Gadow  (Hans).    Catalogue  of  tbe  Passeriformes,  or  Perching  Birds,  in 

tbe  collection  of  the  British  Maseam.    Cichlomorpbse :  Part  V  [Pari- 

die,  LaniidieJ,  and  Cichlomorpbte  (creepers  and  nuthatches).   London, 

traatees,  1883.    (Catalogue  of  tbe  Birds  In  ttfe  British  Uoseom,  V(4. 

8,    (8to,    xiii,  386  pp.,  9  pi.)  '^  , 
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Shabpe  (B.  Bowdleb).  Catalogue  of  the  Pusscriibrmes,  or  PcrcLing 
Birds,  in  the  coUevtion  of  tbe  Britisli  Museum.  Gichlomorpbie :  Part 
lY.  [Timeliidffi  concl.j  London,  tni)3t«es,  1883.  (Catalogue  of  the 
Birds  in  the  British  Maseam,  Vol.  7.     (8to.    xri,  6d8  pp.,  1 1.,  16  pL) 

MammaU. 

Dblbfobt-Bayabd.     Notes  sar   Que  inTasion  de  Bouris,  mulota  et 

campagnols  daua  les  campagues  <la  nord  de  ia  France.    Lilte.    Soe. 

Indaet.  da  nord  de  la  France. 
Floweb  (William  Heuby).    Mammalia.     EncyolopsBdia  Britaaiiica, 

VoL  15,  pp.  347-M6,  1883. 
The  sections  on  the  InsectiTora,  Cbiroptera  and  Bodentia  are  by 

Dr.  G.  E.  Dobsou. 
Lbhoinb.    £tade  sur  te  Keoplagianlax  de  la  Fanne  ^ocdiie  infSriearo 

des  enviroos  de  Beims.     Avec  2  pi.     Ball,  Soc.  04oloe.  France, 

(3,)  Vol.  tl,  pp.  249-271. 
Owen  (Biohard).    On  the  Affinities  of  Thylacoleo.    Nature,  Vol.  27, 

p.  354. 
PoDLTON  (Bdwabd  B.).     The  Tongue  of  Perameles  nasuta,  vith  some 

SnggestioDS  as  to  the  Origin  of  Taste  Bulbs.    With  1  pi.    Quart. 

Jonru  Mic.  Sc,  To).  23,  pp.  69-86. 
Dobson  (G.  E.),    On  the  natural  position  of  the  Dipodidte.    Proc.  Zool. 

Soc.  London,  1882,  pp.  640-641, 1883. 

Monograph  of  the  Insectivora. 

Kraa  (F.  H.].     Instinct  and  Memory  exhibited  by  the  flying  Squirrel  in 

confluement,  with  a  thought  on  the  Origin  of  Wings  in  Bats.    Amer. 

Naturalist,  Vol.  17,  p.  36-42. 
Cope  (£.  D.).    On  a  nev  extinct  genus  of  Sirenia  (Dioplotherium)  from 

South  Carolina.    Proc  Acad.  Nat  8e.  Philad.,  1883,  pp.  52-54. 
Obat  (Datid).    Notes  ontheCharactersand  Habits  of  the  Bottlenose- 
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NBOBOLOOY  OF  ZOOLOGISTB,   1883. 

BABBAitDE  (JoAOiim),  an  emineot  paleontologint,  noted  espedally  fiv 
his  investagatioDS  of  the  paleozoic  fossils  of  Bohemia,  at  Fragae,  in 

.  his  eigbty-foortb  year. 

Bbbtillon  (Adolpeb),  nataraJist  and  statiBtician,  died  March  3,  aged 
Bixty-one  years. 

OABBOimiEB  (PlEBBE),  plsoicaltDrist. 

Ohadboubne  (Paul  A.),  presideDtof  Massachnsetts  Agricaltnnd  Col- 
lege, died  Febroary  16. 

Fobbes  (Williah  Axeiunbbb},  prosector  to  the  Zoological  Sooie^ 
of  London,  a  learned  zootomist  and  ornithologist.  Died  of  dysentoiy 
at  Shongo,  on  the  N'iger  River,  Jaooary  14,  aged  28. 

Heeb  (Oswald),  of  Zaricb,  a  noted  paleontologist,  bom  in  1809  at 
Lanaonne.    Died  September  27. 

KOWALETSEY  (WiLHELU),  professoT  of  paleontology  in  the  Univer- 
sity of  Moscow,  a  moat  acnte  paleontologist  and  systematic  zoologist 

KudsLEm  (Josef),  entomologist  Died  at  Linz,  Febmary  12,  in  the 
seveuty-eighth  year  of  his  age. 

Leoonte  (John  Lawrbkob),  an  eminent  zoologist,  especially  noted 
for  his  writings  on  the  Coleoptera  of  the  TJ.  S.,  bom  in  New  York 
May  13,  1826.    Died  at  Philadelphia  November  15. 

MtJLLEB  (Hebuann),  of  Lippstadt,  celebrated  for  his  etadies  on  the  re- 
lations between  flowers  and  insects.  Died  of  inflammation  of  the 
Inngs  at  Prod,  in  Tyrol,  Angust  25. 

KiLssOK  (Stbn),  a  distiognisbed  Swedish  zoologist,  died  at  Land,  No- 
vember 30,  at  the  age  of  9?  years. 

PACmi  (Filtppo),  professor  of  anatomy  in  the  University  of  Florence, 
well  known  in  connection  with  bis  studies  on  Asiatic  cholera  sod 
artificial  respiration. 

Farkeb  (Ghables  F.),  curator  of  the  Academy  of  Natural  Scieooea, 
Philadelphia.    Died  September  7. 
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Peters  (Wilhelm  Gabl  Habtwio),  directorof  the  Zoological  Haeotun 
of  Berlin,  aod  a  TolamiDooB  and  esteemed  author;  born  at  Golden- 
battel,  Schleswig,  April  22, 1815.    Died  at  Berlin,  May? 

Sasikb  (Sir  Edwasd),  president  of  the  Boyal  Society  of  London,  and 
who  contributed  in  his  early  life  to  the  literature  of  zoology.  Died 
at  London,  Jane,  1883. 

Scott  (H.  G.),  M^or-Oeneral  B.  A,,  the  tjQperinteDdent  of  the  con- 
stmction  of  the  Great  lotematioiMl  Fisheries  E^^hibition  at  Syden- 
ham.   Died  April  16,  aged  61. 

SmnoHBAST  (Adbian  Litis  Jsan  Franoisoo),  a  Mexican  natnrallst 
and  collector,  bom  October  16, 1828,  at  Ivome,  Switzerland.  Died 
September  26, 1882,  at  Tonala  (Obiapas),  Mexico. 

Toi;les  (Bobbrt  B.),  a  distingnished  maker  of  microscopes,  at  Boston. 
Died  ^November  18. 

Valentin  (Gabbisl  Gustat),  a  physiologist  of  great  erudition,  at 
Berne.    Died  Jnnel 

Zblleb  (Phiupf  Chbistoph),  a  very  eminent  eDtomelogist,  died  of 
heart  disease  at  Grftahof,  near  Stettin,  March  27,  in  the  seveQ^-aixtb 
ytax  of  his  age. 
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ANTHROPOLOGY. 


Br  Otis  T.  Mason. 


IHTBODUOTIOM. 

There  are  times  in  the  hiBtory  of  every  science  when  ita  advocates 
may  paase  and  look  aronnd  tbem  to  see  what  progress  has  been  made. 
The  labors  prosecuted  in  a  science  so  complex  as  the  natural  history  of 
man  must  necessarily  be  of  two  kinds,  those  which  explore  to  its  lowest 
depth  each  particnlar  part  of  the  field,  and  those  which  reach  far  and 
wide  to  gather  in  the  results  of  Id  vestigation  in  each  area.  Of  this  last 
class  attention  may  be  directed  to  a  few  woiks  of  importance. 

In  Febmaryofl883Dr.E.E,  Tylordeliveredtwo  lectures  at  Osford 
ou  the  general  sobject  of  anthropology.  The  vice-presidential  address 
before  theAmericau  Association  at  Minneapolis  was  apou  the  same 
cotDprebensive  theme.  . 

Dr.  Daniel  Brioton,  of  Philadelphia,  has  taken  in  hand  to  publish 
a  scries  of  works  on  American  anthropology.  His  address  before  the 
Congr^s  International  des  Am^ricanistes  at  Copenhagen;  his  article 
ou  archxology  in  the  American  Supplement  of  the  Encyclopaedia  Bri- 
tnouica;  a  paper  before  the  Nnmismatic  and  Autiquanan  Society  of 
Phdadelpbia  on  European  contributions  to  the  study  of  American  ar- 
cbieology ;  two  volumes  iu  Brinton's  Library  of  American  Literature ; 
and  several  shorter  papers  nu  archfeological  subjects,  all  attest  his  energy 
and  the  obligation  of  anthropologists  to  bis  generosity. 

Parts  25-27  of  von  Hcllwald's  classical  work  on  the  natnral  history 
of  our  species  were  published  duriag  the  year.  In  Breslau  appeared 
Encycloptedia  derKaturwissenschaften;  Handworterbuch  der  Zofilogie, 
ADthropologie,undEthnologie;  in  Paris,  DietionnaireUsueldesSeiences 
Medicales ;  but  the  highest  claim  of  anthropology  to  rank  as  a  real  sci- 
ence is  presented  by  the  apearance  iu  Paris  of  Dictionnaire  des  Sciences 
Anthropologiques,  iucluding  auatomy,  craniology,  pre'historic  archeol- 
ogy, ethnography,  manners  and  customs,  laws,  arts,  industries,  demog- 
raphy, languages,  and  religions.    The  editor-in-chief  is  M.  Bertillou. 

The  importauceof  the  study  of  anthroijology  to  physicians,  legislators, 
and  socinlogista  is  urged  by  several  publications  of  great  value. 

In  the  following  chapters  the  usual  order  is  followed.    Frequent  refer- 
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ences  are  made  to  aatbors,  whose  works  will  be  fully  noticed  in  (be 
bibliograpby  at  the  end  of  tliis  paper,  ^d  the  lUt  of  aathoritiea  the 
titles  are  given  aoder  one  alpbabetical  list. 

I.— AITTHEOPOQENT. 

J.  W.  Powell's  annnal  address  before  the  Washington  Antbropolog- 
icnl  Society  was  upon  human  evolution.  The  greater  part  of  the  arga- 
meut  is  takenup  with  the  erolntion  of  haraaii  culture.  The  speaker 
followed  more  elaborately  the  thought  of  Arthur  Mitchell,  that  the 
course  of  human  progress  has  been  a  war  with  the  lower  law  of  the  sor 
^'ival  of  the  Attest,  waged  by  men  in  society,  with  especial  emphasis 
npon  the  notion  that  without  well-organized  society  man  would  have 
gone  down  in  the  struggle. 

Autbropogeuy  ia  still  vigorously  studied  through  the  insane,  defect- 
ive, and  criminal  portions  of  populations,  in  order  to  discover  evidences 
of  the  reappearance  of  ancestral  cbaracteristica  by  atavism.  Tbese  in- 
vestigations are  conducted  in  two  widely  divergent  lines.  In  one  direc- 
tion tbey  are  prosecuted  by  anatomists  especially  with  reference  to 
protohuman  cranial  and  cerebral  characteristics;  in  the  other,  by  com- 
parative psychologists  for  the  purpose  of  determining  the  pristine  coo- 
dition  of  mind,  the  phases  of  mental  evolution,  and  the  causes,  aocial 
and  otherwise,  that  prodnce  those  pitiable  conditions. 

Pre-eminentamong  thestudents  in  this  particular  field  are  Lacassagoe, 
Ltftnbroso,  Corr^,  and  Ferri,  On  the  other  hand,  the  brains  and  crania 
of  distinguished  men  are  called  upon  tbe  witness  stand,  to  testify  as  to 
the  relation  between  brain  size  and  weight  with  the  quality  and  amonot 
of  inteUigence. 

Although  the  ancestry  of  man  is  at  present  looked  for  in  seme  zoo- 
logical gronp  far  back  in  Tertiary  times,  the  older  theory  of  man's  direct 
descent  from  tbe  apes  finds  its  advocates.  Among  them  is  M.  Boi^h^e, 
who  maintains  that  man  conld  have  descended  &om  tbe  apes.  Hart- 
maun  is  tbe  author  of  a  .treatise  npon  the  manlike  apes  in  comparison 
with  man. 

Kot  only  is  the  attempt  made  to  find  onr  immediate  ancestor  of  our 
race  in  existing  fbnna,  but  also  the  analogues  of  all  human  arts  and 
associations.  This  leads  to  some  curious  investigations,  for  instance 
that  of  G.  Delaaiiay  on  animal  doctors. 

I^ot  much  is  written  nowadays  about  tbe  locatiun  of  man's  origin. 
W.  S.  Duncan  is  the  author  of  a  paper  on  the  snbject  in  the  Jonmal  of 
the  Anthropological  lostitnto,  but  the  most  systematic  and  thorough 
discassion  is  by  Count  G.  de  Saporta  on  the  peopling  of  the  earth. 

II. — ABCHAOLOQT. 

The  Marquis  de  Nadaillac  has  produced  a  very  learned  work  on  pre- 
historic America,  and,  for  one  so  far  removed  fhun  the  opportunities  of 
personal  examination,  he  has  written  a  very  remarkable  book.     The 
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Ejniiiathies  of  the  author  are  somewhat  with  the  romantic  school  of 
interpretation,  bat  the  tone  is  far  in  advance  of  that  which  pervades 
the  majority  of  archeeological  works  by  European  Americaniste. 

Professor  Fntnam,  itt  the  administration  of  the  Peabody  fond,  has 
shown  the  Kfeate«t  activity  in  exploring  the  moonds.  His  methoil  has 
been  to  take  the  strnctnre  entirely  down,  on  the  theory  that  the  tnmuli 
am  uDt  concentric  series  of  conical  shells  with  a  core,  but  a  series  of 
borizoDtal  layers.  The  finds  at  Madiaonville,  Ohio,  were  rich  and 
autque,  and  their  description  and  illnatration  form  the  chief  feature  of 
the  annaal  report. 

The  Bnreao  of  Ethnology  has  prosecnted  arcbteological  inqniries 
iu  two  directions,  in  the  monnds  and  in  the  paeblos.  Dr.  Cyrus  Thomas, 
in  charge  of  the  former,  made  a  wide  exploration,  with  a  view  to  com- 
pleting the  Smithsonian  mound-map.  His  studies  lead  him  to  hold 
that  tlie  monnd-baildere  cannot  l>e  separated  ethnically  firom  the  mo<l- 
em  Indians.  Colonel  Stevenson,  exploring  the  pueblos,  has  not  only 
gathered  a  rich  harvest  of  ancient  pottery  and  implements,  but  he  has 
succeeded  in  finding  a  new  variety  of  cliff-houses.  Instead  of  an  open 
shelter  walled  up,  there  is  an  excavation  of  every  part — the  windows, 
doors,  and  the  entire  interior — very  similar  to  the  ancient  mius  of 
Arabia  Fetra.  Pr.  Thomas  has  also  studied  the  mannscript  Troano 
and  other  Maya  inscriptions. 

The  Archaeological  Institute  of  America  has  divided  its  resources  be- 
tween two  fields— Greece  and  ISev  Mexico.  The  second  annual  report 
on  the  American  School  of  Classical  Studies  at  Athens  announces  that 
the  course  was  opened  by  the  director.  Prof.  W.  W.  Goodwin,  October 
2,  188J,  in  a  roomy  and  convenient  house  on  the  Oddt  'A/iallK,  The 
Bulletin  published  in  January,  1883,  describes  the  work  at  Assos  in 
ISSii,  and  also  presents  the  report  of  A.  F.  Bandelier  on  his  investiga- 
tions in  Kew  Mexico  in  the  spring  and  summer  of  1882.  The  result  of 
the  last-named  study  is  that  "  there  appear  to  be  bat  two  types  of 
aborijiiual architecture  in  Sew  Mexico,  the  many-storied  oommunal  hoage, 
and  the  one-ttory  building  of  stone.  The  latter  is  found  either  in  vil- 
lages on  the  level  ground  and  on  gradual  slopes,  or  clustering  on  the 
rocky  shelves  and  scattered  in  recesses,  like  the  so-called  cliff-houses. 
The  care-dwellings  appear  as  an  incidental  form,  resulting  from  the 
ease  with  which  the  rock  was  hollowed  out  or  &om  the  existence  of 
natural  cavities,  which,  from  their  size  and  the  security  of  their  posi- 
tion, afforded  advantages  superior  to  those  of  independent  buildings. 
The  majority  of  cave-dwellings  seem  to  be  many-storied  pueblos,  scooped 
out  of  Mable  rock  or  built  inside  of  caverns  for  protection.  But  there 
are  also  instances  where  the  small-liQuse  type  is  reproduced  in  the  shape 
of  a  little  cavity  or  an  isolated  nook  walled  up  in  front." 

Dr.  0.  0.  Abbott  announced  the  discovery  of  a  human  molar  in  the 
Trenton  gravels,  associated  with  the  paleolithic  Implements  previously 
reported.    At  the  Minneapolis  meeting  of  the  American  Assooiatioo, 
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Frances  E.  Babbitt  exhibited  qnartzite  specimens  resembling  the  rodely 
wroDght  drift  implemeDts  of  tlie  Delaware  Yaltey. 

Tbe  greatest  interest  has  been  felt  repecting  the  Bonroes  of  tbejadoid 
implements  and  images  met  with  in  collections  of  American  antiqai- 
ties.  Dr.  A.  B.  Meyer,  of  Dresden,  has  given  moidi  attentioD  to  tbe 
sabject,  and  bis  folio  monograph  is  a  work  of  great  importance.  Pro- 
fessor Baird  has  written  a  circular  lettw  to  explorers  to  be  on  the  look- 
ont  for  tho  natnral  sonrce  of  sopply.  Mr.  B.  W.  Kelson  collected  stsne 
beantifbl  objecte  in  Jade,  while  in  Alaska. 

Lucien  Carres  chapter  in  the  Kentncky  Geological  Survey  on  the 
monuds  of  the  Mississippi  Valley,  historically  considered,  takes  tbe 
gronnd  that  the  identity  of  these  people  with  tbe  modem  Indians  is 
proved,  that  tbey  are  by  no  means  andent,  bat  that  the  particDiar  tribe 
which  is  tbe  most  direct  descendant  is  not  made  oat. 

In  the  American  Philosophical  Society's  Proceedings,  Henry  Phillips, 
jr.,  gives  an  acconnt  of  tbe  more  important  pablio  collections  of  Ameri- 
can archsology  in  the  United  States.  The  American  Antiqculan,  ed- 
ited at  Clinton,  Wis.,  by  8.  D,  Peet,  is  devoted  soldy  to  arcbteology, 
and  mach  attention  is  paid  by  the  editor  to  the  animal  moonds  of  the 
State. 

It  is  impossible  to  follow  the  works  of  tbe  English  and  continental 
Eoropeans  in  their  arcbfeological  surveys.  Fortunately  their  special 
journals  are  accessible.  The  nce-presidential  address  of  W.  Pengelly 
before  the  British  Association  is  ar6sam^ofcave  exploration  well  worth 
reading.  The  archaeology  of  the  Oancasns  has  been  studied  andUlns- 
trated  by  Chantre,  Bayem,  and  Yirobow;  and  l^eir  astonishing  resolta 
will  quicken  investigations  In  one  of  the  early  homes  of  the  Aryan  race. 

IIL— BIOLOOT. 

The  most  interesting  and  important  inqairy  in  bnman  biology  is  he- 
redity. The  forces  at  work,  the  effects  of  consanguineoaa  maniages, 
tbe  transmiBsion  of  genius  and  other  traits,  the  co-operation  of  its  laws 
with  heat,  tight,  actinism,  pressure,  moisture,  atmospheric  contamina- 
tion, drink,  food,  resources,  scenery,  and  natural  secnrity  to  produce, 
perfect,  and  flx  racial  and  family  characteristics — all  of  these  and  many 
other  questions  qnite  as  important  conspire  to  make  heredity  the  fbcos 
of  all  biologic  investigations. 

Max  Bartels,  with  German  assiduity,  has  brought  together  in  a  mon- 
ograph of  nearly  one  hundred  pages  the  literature  and  notices  of  men 
with  tails.  The  paper  is  illustrated  with  modem  examples.  The  same 
author  has  carefully  studied  Krao,  the  child  ape. 

The  anomalies  of  the  teeth,  the  anthropological  significance  of  tbe 
wormian  bones,  and  right-handedness  will  be  found  in  the  bibli<^raphy 
of  this  paper  to  have  received  careful  study. 

George  Feckbam,  of  Milwaukee,  has  prosecnted  a  series  of  obaorr^ 
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tions  on  the  growth  of  ohildren,  which  are  set  forth  in  the  annual  report 
of  the  WiBconain  hoard  of  health. 

Uniform  craniometry. — In  September,  1877,  a  craniometrio  confereDce 
was  held  in  Munich  (CorrespondeDzblatt,  1878,  No.  7),  and  a  second  con- 
fereoce  in  August,  1880,  in  Berlin  (Oorrespondenzblatt,  Bericht  fiber  die 
XI,  Ailg.  Tersamml.,  pp.  101-106).  At  the  thirteenth  general  meeting, 
at  Frauklbrt,  Aagnst,  1882,  a  perfected  scheme  was  proposed.  This  is 
pobtished  in  Archiv  fUr  Anthropologie,  XT,  pp.  1-8, 1884,  and  signed  by 
sixty-seven  of  the  most  eminent  anthropologists  in  Qermany ,  Switzer- 
land, Austria,  Italy,  and  Bussta. 

The  horiztmtal. — The  Hoe  Belect«d  for  the  horizontal  of  the  skall  is 
that  extending  from  the  lower  edge  of  the  orbital  cavity  to  the  middle 
of  the  ear-cavity  or  the  upper  edge  of  the  internal  meattit. 

The  linear  measures  of  the  crauiom  are  16;  of  the  face,  15.  The  ca- 
pacity of  the  sknll  is  taken  with  shot,  if  possible.  The  cranial  indices 
are  as  follows: 

DoIiohoMph&ly 75Bndi]nder. 

Hwocepbaly 751-.799. 

Bncbycephal; 80--£S. 

Hyperbrachjcepbftl; SSlandoTer. 

Chamtecephftly TOandimder. 

Orthocepliftly 701-75. 

Hypsiceplutly 75Iaiid«vBr. 

ProgDathy toi®o. 

MciMgDAtby  or  ortbognfttby 830-90°. 

HfperortbogDatby gi°audoTei. 

Other  indices  are  based  on  the  height  of  the  face,  orbital  cavity,  nasal 
cavity,  and  palate. 

The  following  table  is  drawn  np  for  the  purpose  of  indicating  the 
manner  of  reporting  measorements : 


Indices. 

Indices. 

Heigbt  of  nowU  cavity.... 
Width  of  nagal  cavity  .... 
Width  of  orbit 

C 

L 

B 

B' 

H 
OH 
LB 

N 

S 

Q 

GH 
G'H 

0. 
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IT. — PSTOHOLOQT. 

Tbe  last  part  of  tlie  butnan  economy  to  yield  to  scientifio  txeatment 
is  tbe  mind,  or  spiritaal  natare.  Indeed  it  may  fairly  be  s^d  tbat  no 
scientific  society  bas  yet  taken  np  tbe  study  of  mind  as  it  has  the  stndy 
of  objective  pheuomeua.  It  was  a  long  time  before  anthropology  was 
divorced  from  mere  biography  of  indivi  duals  and  historic  annals,  which 
are  mostly  only  biographies  of  peoples.  Those  who  stady  the  animals 
ill  Older  to  8i>ell  out  tbe  hieroglyphics  of  human  evolation  are  wont  to 
take  tbe  extraordinary,  spasmodic,  and  inexplicable  actions  of  pets  and 
tmincd  animals  as  their  illustrations.  The  same  method  would  not 
liolil  in  natural  history.  O.  J.  Bomanes  is  almost  aloDO in  giving  to  the- 
subject  a  careful  consideration,  tbongb  it  may  be  from  the  point  of 
view  of  a  special  pleader. 

Tbe  relation  of  brain  weight,  textare,  convolutions,  and,  we  might 
add,  tbe  circalation  of  bloo<l  therein,  to  thinking  as  to  its  quality  and 
amount — that  is  the  field  of  trae  psychologic  study,  which  may  be  prose- 
cuted by  profound  examination  of  single  individuals  or  by  the  com- 
bined exertion  of  thousands  of  observers.  To  this  topic  already  much 
attention  has  been  paid. 

Til.  Aliz  has  paid  some  sttentioD  to  dreams,  a  sabject  of  tbe  greatest 
promise  if  rightly  considered. 

Cranio-cerebral  topography  is  still  a  living  question  with  many  anat- 
omists, and  quite  a  showing  of  papers  appears  in  the  accompanying 
bibliography. 

The  question  of  the  natnre  of  consciousness  and  personality  most  al- 
ways be  one  of  tbe  highest  interest.  Bansai^ro,  Oleland,  and  othera 
hnve  bestowed  much  attention  upon  it 

Several  journals  have  spmog  into  existence  devoted  to  &  comparative 
study  of  mind.  The  American  Natnralist  has  added  a  dep^ment  of 
psychology.  The  Society  of  Psychical  Besearch  wasorganizedin  London 
during  the  year,  and  publishes  a  quarterly  journal,  entitled  '*  Proceed- 
iugs."  Prof.  Henry  Sidgwick  was  tbe  first  president.  The  subjects  con- 
sidered were  thought-reading,  thought-transference,  haunted  houses, 
clairvoyance,  mesmerism,  muscle-reading,  iusanity,  dreaming,  and  the 
divining  rod.  The  Archivio  di  Psicbiatria,  &c.,  has  reached  its  fourth 
volume. 

v.— ETHNOQEAPHT. 

Among  the  ethnologic  worksof  a  comprehensive  character  that  of  A. 
II.  Keane,ofOxford,  stands  pre-eminent.  Taking  advantage  of  von  Hell- 
wiild  and  the  older  ethnographers,  his  purpose  is  to  arrive  at  an  accu- 
r.ito  analysis  of  the  races  of  m^  by  a  careful  scrutiny  of  the  tribes. 
Richard  Andree  is  the  author  of  an  illustrated  monograph  on  ethno- 
graphic comparisons  and  parallels. 

In  special  ethnography  much  good  work  is  done.     F,  Boas  la  the 
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aatlior  of  a  special  stad;  on  the  former  distribotaon  of  the  Esqnimaox  in 
the  Arctic  regions.  It  will  be  remembered  that  Boyd  Dawkins  hiots 
au  ancient  soatbward  residence  of  this  people,  as  well  as  their  uninter- 
rupted circuit  oftheKorth  Polar  Sea.  The  National  Mnseum  at  Wash- 
ington has  been  able  to  secoretheco-oiierationof  the  signal  officers  and 
other  Govornuient  officials  in  Alaska  e8peciaUy,andUiere8ult  has  been 
au  enormous  addition  to  the  number  and  variety  of  culture  objects. 
Mr.  J.  G.  Swan  continued  his  inrestigations  among  the  Haidas  and 
other  stocks  of  the  northwest  coast  The  resolts  of  Bastiau's  researches 
in  the  same  region  form  a  beautiful  addition  to  our  literature. 

Major  Powell  and  the  Bureau  of  Ethnology  devoted  mach  attention 
to  the  subject  of  unraTeliug  tbe  linguistic  stocke  of  our  western  area, 
and  it  is  believed  that  every  tribe  in  tbe  United  States  is  sufficiently 
■moTm  to  be  properly  relegated. 

The  colossal  work  of  H.  H.  Bancroft  steadily  goes  on  toward  com- 
pletion. During  1883  tbe  following  volumes  appeared  in  the  new  se- 
ries: Vols.  I,  u,  Central  America;  Vols,  iv,  V,  Ti,  Mexico,  1616-1521; 
Vol.  XT,  North  American  States;  and  Vol.  XTin,  Oalifomia.  The 
series  when  completed  will  contain  the  following  works: 

Tou.  I-V.— Thk  Nativz  Backs  of  thk  Pacitic  Btatbb. 

Vols.  VI-VIIL— Histost  of  Central  Ajokica. 

YOL8.  IX-XIV.— HiBTORT  OP  Mexico. 

Vols.  XV-S VI,— Bistort  of  tbb  North  Mexican  States. 

Vol.  XVII.—HiSToBT  of  New  Mexico  and  Arizona. 

V0L8.  XVIII,  XXIV.— HisTORT  of  Cautornia. 

Vol.  XXV.— Histort  of  Nevada. 

Vol.  XXVI.— History  of  Utah. 

Vols  XXVII,  XX VI II.— Bistort  of  thk  Nobthwest  Coast. 

Vols.  XXIX,  XXX.— History  of  Oregon. 

Vol.  XXXI.— History  of  Wabbikgtok,  Idaho,  and  Hontaha. 

Vol.  XXXII.— History  of  British  Coloiuia. 

Vol.  XXXIII.— History  of  Alaska. 

ToL.  XXXIV. — Caufoknia  Pabtorai. 

Toi»  XXXV.— California  Inter  Pocula. 

Vols.  XXXVI,  XXX VII .-Popular  Tribdnai^. 

Vol.  XXXVIII— Essays andMiscbllany. 

Vou  XXXIX.— Literary  Industries. 

The  history  of  the  Pacific  States  is  tbe  central  figure  of  tbis  lit- 
erary undertaking,  the  native  rqaes  being  preliminary,  and  the  works 
following  tbe  history  supplementary  thereto.  The  territory  covered  is 
tbe  western  half  of  North  America,  from  Panama  to  Alaska,  including 
all  of  Central  America  and  Mexico,  and  is  equivalent  in  area  to  one- 
twelfth  of  the  earth's  surface. 

South  America,  so  long  neglected,  received  some  muked  attentions 
in  1883.  E.  R.  Heath  publishes  in  the  Kansas  City  Beview  an  article 
on  the  dialects  of  the  Bolivian  Indians,  which  has  received  much  praise. 
The  best  publication  on  South  America,  and  one  that  will  be  read  with 
great  pleasure,  is  im  Thum's  "  Indians  of  British  Oniana."    The  names 


7G0  SCIENTIFIC  BECOBD  FOB   1883. 

of  all  tLe  tribes  are  giTen,  and  excellent  descriptions  of  tlie  people 
and  their  arts.  Bonney  is  the  anthor  of  a  treatise  on  the  inhabitants  of 
Colombia,  and  Bot6  on  those  of  Tierra  del  Faego. 

Tbe  stady  of  the  elements  in  the  present  populations  of  Europe  may 
be  said  to  begin  with  Qaatrefagee's  researches  concerning  fossil  men. 
H.  H.  Howortb  continaed  hia  etbnologio  investigatioQ  into  the  proto- 
bistoric  tribes  of  Germany  and  France. 

The  Berne  d'Ethnograpbie,  established  by  M.  Hamy, passed  through 
its  second  volume  succesafally, 

No  ethnographic  field  is  receiving  more  thorough  attention  than 
Anstralia.  The  pablication  of  the  results  of  these  investigatioDS  in 
tbe  Jonmsl  of  tbe  Anthropological  Institute  bas  lifted  that  jonmal  to 
tbe  very  first  rank  among  our  special  jonmals.  Mr.  Sanger  also  oon- 
trtbotes  a  paper  on  the  aborigines  of  Cooper's  Creek.  Bastian's  re- 
searches in  Polynesia  are  noticed  in  Archiv.  M.  de  Qnatrefoges  is  the 
author  of  a  pamphlet  in  which  he  seeks  to  IdentiQr  the  Ifegritoa  witb 
the  Pygmies  of  the  classic  authors. 

Tl. — GLOSSOLOGT. 

9ince  Mr.  Darwiu  published  bis  work  on  the  expression  of  ^notion 
iu  the  animal  creation  and  in  man,  much  attention  has  been  pud  to  the 
methods  of  speech  that  are  not  vocal.  A  paper  by  Bruce  in  the  Amer- 
ican Naturalist  diecusseB  this  subject 

The  question  of  a  universal  laugnage  is  not  yet  within  the  purview 
of  anthropology,  but  a  universal  alphabet  is,  and  it  would  seem  to  be 
the  next  duty  of  philologists  to  come  to  some  nnderstnnding  in  the 
matter.  Tbe  study  of  deaf-mntes  and  of  the  phonetic  revelations  of 
tbe  telephone  by  A.  Melville  Bell  and  his  son,  A.  Qraham  Bell,  are  iu 
tbe  line  of  this  study.  Isaac  Taylor  has  written  a  work  on  the  origin 
and  development  of  letters,  and  G-astav  Oppert  has  attempted  a  classi- 
fication of  languages  on  tbe  basis  of  ethnology. 

Since  Lazarus  Oeiger  broached  the  theory  that  tbe  absence  of  certain 
color  names  in  ancient  writers  proves  that  the  special  color  senses  were 
not  yet  developed,  many  philologists  have  taken  ap  tbe  subject.  Tbe 
Soci^t^  d'A.nthropo1ogie  pnblisbed  a  memoir  by  J.  Oeoffivy  upon  tbe 
knowledge  and  the  names  for  color  among  tbe  ancients.  In  tbe  Amer- 
ican Journal  of  Philology  Thomas  B.  Price  publishes  a  paper  od  tbe 
color  system  of  Virgil,  in  which,  discarding  tbe  wild  speculations  of 
Geiger,  the  author  tries  to  give  a  rational  definition  of  the  color  names 
used  and  to  account  for  certain  omissions  abont  which  much  ado  bas 
been  made. 

Dr.  W.  J.  Hoffbian,  after  having  studied  tbe  sign  languages  of  the 
world  pretty  thoroughly,  conceived  the  idea  that  tbe  Eskimo  and  Indian 
pictograpbs  were  related  in  many  instances  to  tbe  sign  language.  A 
paper  published  by  the  Washington  Anthropological  Society  is  devoted 
to  this  comparison.    Tbe  same  author  wrote  abont  the  Carson  footprints. 
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poisoned  weapooa,  and  tattooing.  Horatio  Hale  is  tlie  antlior  of  tTvn 
im|>ortaiit  works  published  daring  the  ^eor — Indian  Migrations  as  Evi- 
denced by  Language,  and  tbe  Iroqaois  Book  of  Kites.  A,  S.  Gatscbet 
pubbsbed  tbe  following  Unguistic  papers :  The  second  part  of  his  classi- 
fication of  the  Yama  stock,  a  specimen  of  the  Cbameto  language,  tbe 
Sbetimasba  Indians  of  Saint  Mary's  Parish,  Loolsiana,  and  tbe  lingnistlc 
notes  of  tbe  American  Antiquarian. 

The  sketch  of  Bobert  Cost  on  the  modem  .languages  of  Africa  fills  a 
very  wide  and  disagreeable  gap  in  our  ethnographic  knowledge.  The 
author  forestalls  his  critics  by  justly  acknowledging  that  first  etTorts 
always  come  very  short  of  perfection. 

VII.— TEOHKOLOGT. 

Every  phase  of  dvilization  has  its  technique ;  every  motive  at  the 
foundation  of  human  activities  has  its  arts.  There  are  arts  of  food, 
clothing,  shelter;  of  heanty,  science,  and  worship;  there  are  arts  of 
these  arts;  finally  there  are  aits  of  destruction  or  consumption,  lu  tbe 
new  National  Musenm  at  Washington  the  anthropological  ohjecta  are 
being  arranged  to  illustrate  these  facts.  Waterbouse  Ilunkius  is  tbe 
autbor  of  a  treatise  on  comparative  anatomy  as  applied  to  the  purposes 
of  the  artist  Dr.  Fletcher  delivered  a  Saturday  lecture  in  Washington 
on  human  proportion  in  art  and  anthropometry.  Dr.  Gleveof^er  read  a 
paper  on  anatomy  and  tbe  sciences  nseM  to  tbe  artist.  William  H. 
Holmes  read  a  paper  before  the  Washington  Anthropological  Society 
upon  art  in  shell. 

Several  attempts  have  been  made  in  onrcountrynnd  abroad  to  deduce 
the  systems  of  metrology  among  various  ancient  and  barbarous  peoples 
by  comparing  the  parts  of  their  monuments  and  one  structure  with 
another.  Snch  investigations  are  involved  in  so  many  disturbing  ele- 
ments that  the  results  have  been  considered  unsatisfactory.  W.  M.  F. 
Petrie  describes  in  the  Anthropological  Institute  Jonrnal  the  mechiin- 
ical  methods  of  the  ancient  Egyptians. 

The  second  volume  of  J.  Konig's  great  work  on  tbe  chemical  constit- 
aentsof  hnman  foods  and  drinks  has  been  published  in  Berlin.  lu 
the  United  States  Consular  Reports  will  be  found  a  complete  list  of  alt 
the  beverages  used  in  Mexico.  Many  of  these,  of  course,  are  importa- 
tions or  Spanish  inventions ;  but  quite  a  number  are  older  than  the  con- 
qoest.  Fruit  of  the  agave,  pulque,  corn,  and  certain  berries  furnish  the 
material  for  the  staple  native  drinks.  C.  Beni,  of  Florence,  gives  tbe 
analysis  of  pulque. 

One  of  the  South  Kensington  Art  Hand  Books  is  by  Hans  Hilde- 
brand  ui>on  the  industrial  arts  in  Scandinavia  in  Pagan  times.  F.  A. 
Seely,  examiner  in  tbe  United  States  Patent  Office,  has  commenced  a 
series  of  investigations  into  aboriginal  art  by  the  processes  employed 
in  the  Patent  Ofllce  for  tracing  back  inventions. 
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VIII. — SOCIOLOGr. 

Two  large  volumes  on  dyuamic  sociology  were  pablisbed  by  Lester 
F.  Ward,  iu  which  be  seeks  to  groap  all  industries  aod  to  classify  the 
elemcuts  of  society  by  means  of  the  fandamental  haman  wants  and 
their  supply.  Tbo  principles  of  natuml  selectioD  co-operating  with  tlie 
well-kBowu  laws  of  nature  are  deemed  sufficient  to  acconut  for  all  ha- 
man phenomena.  There  i»  iv  high  moral  tone  prevading  the  work  and 
ait  earnest  protest  against  the  notion  that  materialism  is  necessarily  a 
doctiino  of  iaissex  faire. 

In  the  series  of  descriptive  sociologies  j>ublialied  by  Herbert  Siwnetr, 
the  eighth  part,  relatin^g  to  the  social  historj-  of  France,  appeared  dar- 
ing the  year. 

An  interesting  social  problem  is  the  life  history  and  traiuiug  of  chil- 
dren among  savages.  3[.  Kulischer  is  the  author  of  a  carefully  pre- 
pared treatise  tipon  the  treatment  of  children  and  youth  on  the  lower 
levels  of  civilization.    The  bibliography  in  his  paper  is  of  great  value. 

J.  Owen  Dorsey  published  during  the  year  two  papers  iu  his  series  of 
gentile  systems,  the  gentile  system  of  the  Omabas  and  the  gentile  sys- 
tem nf  the  liiwas.  The  same  author  has  also  discossed  myths  and  le- 
gends of  the  Dakotan  stock, 

A.W.HowittcontinaestopublitjhlcamedpapeTson  the  Australian  class 
syfitem.  It  may  be  truly  said  that  the  systems  of  relationship  among  the 
alwrigines  of  Austraha  and  of  S'ortb  America  are  the  best  known  in  the 
world,  thanks  to  the  stimulus  given  to  such  studies  by  Mr.  Morgan.  The 
discovery  of  a  minute  division  of  the  clans  for  tbe  purposes  of  marriage 
and  inheritance  very  much  complicates  the  system  us  formerly  understood 

By  reference  to  the  bibliography  it  will  be  seen  that  sociological  stud- 
ies have  assumed  a  most  varied  character  touching  births,  deformations, 
chihl  growth,  marri.ige,  divorce,  medicine,  law,  jarispmdence,  and  re- 
ligion. 

IS.— DAmONOLOGY. 

Foremost  among  tbe  cultivators  of  this  branch  of  anthropology  in 
America  are  Major  Powell,  Dr.  Brinton,  and  H.  H.  Bancrolt.  In  the 
second  volume  of  tbe  Bureau  of  Ethnology  Beport  are  the  following 
paiieri*  on  Mythology  : 

ZuTii  fetiches,  by  F.  H.  Oiishing. 

Alytbs  of  the  Iroquois,  by  E.  A.  Smith. 

Animal  Carvings  from  the  Mounds,  by  E.  W.  Henshav. 

In  the  last-named  paper  the  relation  of  the  subject  to  mythology  is 
discussed.  J.  O.  Dorsey,  of  tho  same  Bureau,  has  added  largely  to  oar 
knowledge  of  tho  mythologies  of  the  Dakotan  stock.  Mr.  Banoroft's 
volumes  are  filled  with  refeivnces  to  tho  older  authorities  ou  tbe  my- 
thologies of  the  West  Coast,  Mexico,  and  Central  Amerios. 

The  Iroquois  Book  of  Biled,  published  by  Dr.  Brinton  and  edited  by 
Eoriitio  Uale,  ia  a  good  deed  to  science  iu  that  it  saves  one  of  those  i>ro- 
duclious  so  likely  to  pass  soou  beyouil  recovery. 
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The  iacrease  of  interest  in  folk-lore  haa  made  it  Deoeasaiy  for  the  Folk- 
Lore  Society  to  issue  a  montbly  periodical. 

X. — HEXIOLOOT. 

The  relations  of  mankind  to  the  earth  and  ita  Uving  forms  are  so  varied 
that  a  correct  apprehcoiBion  of  them  Toald  involve  some  information 
couceming  the  whole  circle  of  sciences.  For  inatauoBf  Boulaert  treats 
of  the  animals  useful  to  industry,  arts,  and  medicine ;  Braan,  of  the 
parasites  of  man;  Buohau,  of  climate  and  race,  &c.  But  far  the  most 
important  and  intereeting  work  on  the  relation  of  our  race  to  environ- 
ment published  during  the  year  is  De  Candolle's  "  Origine  des  pluntes 
coltiv^es."  The  work  is  reviewed  in  Nature,  March  8,  and  in  SiUiman's 
Jonmal,  by  Asa  Gray  and  J.  Hammond  Tmrnbull.  The  last-named  re- 
view adds  very  mnch  to  the  value  of  the  volume,  Dr.  Gray  correcting 
and  adding  to  it  some  references  to  American  plants,  and  Mr.  Trumbull 
giving  a  charming  chapter  on  Indian  plaat  names. 

XL — mSTBUMENTALITIES. 

One  of  the  highest  duties  of  the  men  in  any  craft  or  science  la  to  bring 
to  their  work  the  beat  instruments  and  methods.  All  antliropologists 
recognize  this,  and  many  have  brought  to  the  problem  their  greatest  in- 
genuity. We  might  divide  these  helps  into  those  which  aid  ttie  senses, 
those  which  fkdlitate  operations,  and  those  which  aid  the  memory.  A 
work  of  the  greatest  importance  is  the  reiwrt  of  the  British  Association 
Committee  on  Antbropometry.  The  same  committee  published  a  few 
yetrn  since  "  Notes  and  Queries,"  a  little  volume  which  did  mueh  to  give 
rational  form  to  the  studies  of  English  travelers  in  various  parts  of  the 
world.  O.  Boberts  and  Sir  Eawson  Bawson,  on  the  committee,  are 
uames  well  known  to  ns. 

Mr.  Francis  Galton  continued  his  researches  into  graphic  methods  of 
recording  sociological  problems.  He  devised  a  new  scheme  of  rapidly 
and  briefly  noting  any  consanguineal  or  marital  relation  whatever,  an 
apparatos  for  testing  the  delicacy  of  the  tpuacular  and  the  other  senses 
ID  person,  and  tabular  forms  and  directions  for  entering  data,  concern- 
ing tamilies.  He  also  discusses  the  problem  of  the  development  of 
bamau  &culty. 

The  publication  in  Archiv  fUr  Anthropologic  of  the  contents  of  the 
great  anthropological  museums  of  Germany  is  another  one  of  those 
pieces  of  tJiorongh  work  which  keep  the  Germans  in  the  forefront  of 
science.  The  name  of  Schaaffhansen  is  pro-eminent  among  those  foster- 
iug  this  enterprise.  Dr.  J.  S.  Billings  read  a  paper  before  the  medical 
and  sni^cal  fsenlty  of  Baltimore  on  medical  bibliography.  The  Index- 
Catalogue  of  the  Burgeon-General's  office,  under  the  charge  of  Dr.  Bil- 
linjss,  has  reached  its  fifth  volume. 

An  anthroiKtlogioal  society  has  been  formed  at  Bordeauzj  Dr.  Azam, 
prudent;  Dr.  Testut,  vloe-presideut.  .(H>qIc 
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AKTHROPOLOGICAL  8IBLI00EAPE7, 1683. 

Abbott,  C.  0. — ^A  recent  find  ia  the  TrentoD  gravels.    Beport  from 

Proc.  Boston  Soc  Nat.  Hist,  xxn,  Oct,  1882. 
The  iDtelligeoce  of  birds.    Science,  Sept.  7;  Oocnrrenoe  of  amber 

near  Trenton,  K.  J.    Id.,  Jnne  20,  p.  594. 

Mound-boilder  pipe  in  Kew  Jersey.    Science,  Ang.  31. 

AoAUFOBA,  B. — La  psiooflsica  e  la  mesnra  della  sensazione.    Falermo. 

8vo. 
Adam,  Luoien. — Dn  genre  dans  les  diversee  langnes.    Paris:  Uaisoii' 

uenve.    36  pp.    8to. 
Albbbcht,  J.  F. — ^Der  Mensch  and  sein  Owohlecht,  etc    Qnedlin- 

barg.    8vo. 
Albbboht,  p. — I/intermaxiUaire  on  os  inoisif.    Bnll.  Soc  d'anthrop. 

de  Broxelles,  i,  13-95. 
Snr  le  or&ne  remarquable  d^e  idiote  de  21  ans.    Bnuellee, 

58  pp.,  2  pi.    8vo.    [Reprint  from  Bull.  Soc  d'antbrop.  de  Brn- 

xelles.]    [Further  account  of  his  pnblicationa,  YerbandL  Antbrap. 

G^esellsoh.  Berlin,  46.] 
Alix.— Les  rgves.    Bev.  scieot,  Paris,  xrzix,  554^-661. 
AT.T.F.M,  G.— Idiosyncrasy.    [Mind.]   Fop.  Sc  Uontb.,  HT.  Y.,  xxiT,  3S7-- 

403. 
Allsn,  ]ir. — Changes  iu  New  Eogland  popolation.    Pop.  Sc  Uonth., 

1X111,433-444. 
AiiGERi,  G. — Gontribnto  alio  atndio  delle  locatizazioni  cerebrali,  etc 

Biv.  sper.  di  freniat.,  Beggio-Emilia,  ix,  320-330. 
AuADEi,  G. — Anomalien  der  Zahl  der  Zaime,  etc.    Arch.  f.  patli.  Anat, 

etc.,  Berlin,  xciv,  364-368. 
Granii  d'  asBassini,  etc.    Torino.    8vo.    Beport  from  Aicb.  di 

paichiat,  it,  98-109. 

La  capacity  del  cranio  in  rapporto  alia  Btatora.    Arch.  p. 

I'antrop.,  Flrenze,  xin,  291-315. 

Stadii  sopra  alcuni  cranii  d'  assassinL    Arch,  per  I'aotrop., 

Fireoze,  xin,  25-35. 

America,  northwest  of.— Pnblisbed  by  the  directors  of  the  etlmologi- 
cal  department  of  the  Boyal  Maseom  of  Berlin.  TransL  IxtndiH. 
8  phototypes,  5  in  colors.    Portfolia 

American  Antiquarian  and  Oriental  JonmaL    vol.  T.    CbicagOr  in. 

American  Antiquarian  Society  Proceedings.  Kew  series, ToLn,  parts. 
Worcester,  Mass. 

American  Assodation. — 

[The  American  Association  for  the  Advancement  of  Scjenoe  met 
in  Minneapolis  August  15, 1883.  Prof.  Otis  T.  Mason  was  the  vice- 
president  of  the  section  of  fuithropology,  and  delivered  an  addresf 
on  the  scope  and  value  of  anthropological  studies,  printed  in  IbC 
annual  volume  of  Proceedings,  in  Sdmco,  and  iu  La  Bevue  Sdtm 
tiflqiie.    The  papers  read  were  as  follows:] 
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1.  Archsological  exploratioos  in  the  Ohio  Valley.  Altar  moonda 
find  their  coDtents.    By  Prof.  F.  W.  Putnam. 

2.  Indoor  games  or  the  Japanese.    By  Prof.  E.  R  Morsa 

3.  The  great  moand  of  Cabokia.    By  Wm:.  McAdame. 

i.  Life  -among  the  Mohawks  in  the  Catholic  missions  of  Qnebec 
province.    By  Mrs.  Erminnie  A.  Smith. 

5.  Metrical  standard  of  the  moond-bailders — hy  the  method  of 
even  divisors.    By  Charles  "Whittlesey. 

6.  The  monnd-bnilders  identified.    By  Prof.  John  Campbell. 

7.  An  abnormal  human  skoll  from  a  stone  grave  in  Tennessee. 
By  Pro£  F.W.  Putnam. 

8.  Typical  shapes  among  the  emblematical  mounds.  The  differ- 
ent attitudes  exhibited  by  the  same  animal.    By  S.  D.  Peet 

9.  Personal  observations  of  the  Missouri  River  mounds  irom 
Omalia  to  Saint  Lonis;  considered  from  a  geological  standpoint. 
Their  invariable  association  with  the  Loess  and  Terrace  formation. 
By  B.  P.  West 

10.  Osage  war  cnstoms.    By  J.  O.  Dorsey. 

11.  Some  observations  ou  the  faws  and  privileges  of  the  gens  in 
Indian  society.    By  Miss  A.  C.  Fletcher. 

12.  AnancientvillageoftheemblematicmoQnd-bnilders.  Caches 
guarded  by  efiSgies.  EfBgies  guarding  the  village  and  sacrificial 
places  not  far  away.    By  S.  D.  Peet. 

13.  A' new  stand  for  mounting  skulls.    By  E.  E.  Chick. 
11.  Symbolic  eartb  formation.    By  Miss  A.  0.  Fletcher. 

15.  The  correspondence  between  the  prehistoric  map  of  Xortl 
America  and  the  system  of  social  development.    By  8.  D.  Peet 

16.  The  Cbamay  collection  at  Washington.    By  O-  T.  Mason, 

17.  Kitchens  of  the  East    By  E.  S.  Morse. 
IS.  Methods  of  arrow  release.    By  E.  S.  Morse. 

19.  Game  drives  among  the  emblematic  moonds.    By  S.  D.  Peet. 

20.  Vestiges  of  glacial  man  in  Central  Minnesota.  By  Miss  F.  E. 
Babbitt. 

21.  High  places  connected  with  ancient  villages;  the  religions 
structures  common  to  villages  in  prehistoric  time.    By  S.  D.  Peet 

22.  A  classification  of  the  sciences.    By  J.  W.  PowelL 
Science,  Sept.  14;  Am.  Katnraliat,  Kov. 

American  Journal  of  Philology,  vol.  m,  no.  1;  voL  rv,  Nos.  1,  2,  3 
Baltimore,  Md. 

American  Naturalist,  The.  Monthly,  vol.  xvn.  Philadelphia:  Mc- 
Calla  &  Stavely. 

Anales  del  Mnseo  Nacional  de  Mexico.    voL  m,  pts.  2-6.    Mexico. 

Anderson,  John. — Catalogne  and  hand-book  of  the  arcbsotogical  col- 
lections in  the  Indian  Museum,  Calcutta.  Part  L  Asoka  in  Indo- 
Scythian  galleries. 
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Ansbobon,  B.  J. — ObserratioDS  od  tbe  diameters  of  human  vertebne 
iu  (lifTereat  regions.    J.  Anat.  and  FhysioL,  London,  xvu,  341-344. 

Scotland  in  pagan  times':  tbe  iron  age.    Bdinborgb:  Donglas, 

322  pp.    8to. 

Andbos,  F. — The  medicine  and  surgery  of  the  Winnebago  and  Dakota 
Indians.    J.  Am.  Med.  Ass.,  Chicago,  i,  116-118. 

Anthropological  Society  of  Washington.  Transactions,  vol.  II.  Feb, 
7, 1882-May  15, 1883.    Washington. 

Antiqna.  UDterhaltongsblattrurFreuDdeder  Altertboms-EDDde.  Zn- 
rich.    Xr.2-«. 

Anthropologia  moderna,  La. — Bevista  general  de  dencias,  literatim 
y  artes.  Organo  de  la  Academia  EspaSola  de  Oiencias  Anthropo- 
logicas.    Uadrid.    Aoo  I,  1883-'S4.    12  nnmbers. 

Anzeiger  fUr  Euude  der  deatscbcD  Yorzeit.    Nr.  8,  9, 10. 

ArchfBological  Institate  of  America. — Foarth  Annual  Beport  and  Sec- 
ond Annnal  Beport  of  tbe  Committee  on  the  American  School  of 
Classical  Studies  at  Athens;  also,  Bulletin,  No,  1 ;  also,  regalatiom, 
officers,  and  list  of  members.    Boston. 

Archiv  fUr  Anthropologie.  vol.  XV.  Brannschveig.  [Bibliograpbyuid 
reviews  of  anthropologicnl  literatare  are  of  the  greatest  value.] 

Arcbiv  f.  d.  gesammte  Pbysiologie  des  Menschen  nnd  derTbiere.  Bodo. 
vol.  xxxiu.    In  12  parts. 

Archivio  di  psichiatria.    Sc.  i»en.  e  antrop.  crimin.,  voL  iv. 

Arcbivio  i>er  Tantropologia  e  la  etnologia.    voL  xm. 

ABznni,  A.— Keae  Beobacbtangen  am  Nephrit  nnd  Jadeit.  Ztschr.  t 
Etbnol.,  XT,  103-190. 

Atlee.  W.  F, — Frebiatoric  trephining.    Med.  Kews,  Pbila.,  xi.ii,  426. 

Aasland,  Das.— Stnttgart.    voL  lt.    B2  nnmbers. 

Atbry,  John.— Tbe  hill  tribes  of  India.    Am.  Antiqnarian,  v,  99-108. 

AzAM. — Double  conscience;  4tat  actnel  de  Felida  X — .  Paris.  8vo. 
[Bepr.  Abs.  fr.  av.  sc  La  Bochelle.] 

Les  alterations  de  la  personnalit^.    Bev.  sclent,  Paris,  xxxn, 

610-C18. 

BAABXiR,  A Ueber  Vererbnng.    Cor-BL  t  Schveis.  Aerzte,  Basel, 

xiir,  517-526. 

Bailt,  L.  W. — Indian  relics  fhim  ISew  Bmnswick.    Science,  i,  24fi. 

Babls,  Dr. — Physical  characteristics  of  tbe  Japanese.  Mitth.  deutsch. 
Geaellscb.  Natar,  etc.  Ostasiens,  "So.  28. 

Ball,  Le  cr^tio  des  BatignoUes.-~Encepbale,  Paris,  in,  85-90, 1  pi. 

Baix,  B.,  et  E.  B£gi8, — Les  families  des  ali6n6s  an  point  de  vne  biolo- 
giqae;  contribatlon  &  I'^tnde  de  I'hSrSdit^  dans  les  maladies  men- 
tales.    Encepbale,  n,  712;  in,  401,  529. 

Bamps,  Amatolk. — I/exposition  d'andqoJt^  am^rioaines  aavtxtm  4 
Madrid,  &  rooeaeion  4  session  da  Oongrte  international  dee  am^- 
caoistes.    Bmzetles. 
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Bancboft,  H.  H.~-The  early  American  chromcIerB.    San  Francisco. 
45  p. 

In  hU  Series  of  HUtories  has  pnbliehed  vo'-s.  ti,  vii,  on  Central 

America,  and  ix,  z,  xi,  on  Mexico. 

Babbeb,  Ed^rtn  a.— Catlinite :  its  antignit;  aa  a  material  for  tobacco 
pipes.    Am.  Natnralist,  xvn,  74&-T64. 

Indian  moaic.    Am.  Natnraliet,  xvn,  267-274. 

The  pipe  of  peace.    Tbe  Continent,  in,  418-422. 

Babdeleben,  K. — Ueber  sogenannte  Verbrechergeliime.     Dentsche 

Rev.,  Berlin,  vin,  209-221;.  Breslan  Aertzl.  Ztschr.,  v,  60-62. 
Babnet,  S.  a. — ^Xative  races  of  Colombia.    Am.  Antiquarian,  v,  29-38, 

295-303, 124^131. 
Babbett,  W.  C. — An  examination  of  the  condition  of  the  teeth  of  cer- 
tain prehistoric  American  races.     Independent  Fract.,  X.  Y.,  it, 

513-521. 
Babtels,  Max. — Die  geschwanzten  Menschen.    Arch.  f.  Anth.,  xv,  45- 

131,  2  tables. 

Krao,  ein  narriges  Miidchen  von  Laos.    Ztschr.  f.  Ethnol.,  p,  118. 

Basset,  Beii£. — Notes delexicographieberb&re.  Paris:  Leronx.  From 

Jonm.  Astatiqne. 
Bastian,  a. — EtbnologiGche  Beitrage  aas  Oceanien.     Arch.  f.  An- 

throp.,  XT,  9-21. 
Zur  natnTwissenschaftlichen  BohandlnngSTeise  der  Psychologic 

dorch  and  fUr die  Yolkerknnde.   Berlin;  Weidemann.    2S-231  pp., 

8vo. 
I^otes  on  Iroqaois  and  California  Indians,    it,  166  p. 

GoldfnndvonVettersfeldebeiGnben.  VerbandLBerLGesellsch. 

t  Anthiop.,  129-141. 

Bauhe,  K. — Die  fcieferfragmente  Ton  La  Kanlette  and  aas  der  Schip- 

hahdble  as  Merkmale  ^r  die  Existenz  inferiorer  Menschenrassen  in 

der  Dilnvialzeit.     Leipz.,  Sva. 
Batebn,  F. — Contribution  &  I'arch^ologie  dn  Caucase.    Fr6c^4e  d'one 

introdnction  biographiqne  i)ar  M.  Ernest  Chaatre.    Lyon,  8to. 
Beauchahf,  W.  M. — Contribntions  to  Aboriginal    History  in   Ske- 

neateles,  Syracuse,  and  BaldvinsTille,  K.  T.    Papers. 
Beaussike,  Chile. — La  personnalitd  hnmaine.    Bev.  de  d.  mondes,  xt, 

316-351.    Paris:  Hachette. 
Bell,  A.  Melltille. — A  universal  langaage  and  its  vehicle,  a  uni- 
versal alphabet    Science,  Sept  14. 
Beix)UINO,  p. — Des  passions  dans  lenrs  rapports  avec  religion,  etc.  5th 

ed.    2  ToL    Paris,  8vo. 
Benedikt,  M. — Demonstration  eines  Verbrechergehimes.     Mitth.  d. 

Wien.  Med.  Doct-OoU.,  n,  153-15T. 
Znr  Frage  der  Verbrechergehimes.    Wien.  Med.  Presse,  xziT, 

119, 153, 183. 
Znr  Lehre  Ton  der  Localisation  der  Oehimfnnktiouen.    Wien*  , 

Klinik,  H,  101-169.  .OOglQ 
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Bem,  C— U  palque  (Xeatli)  dei  Messicani.     Arch,  per  1'  antrop. 

Firenze,  xiil,  13-23. 
Bekkett,  U. — An  account  of  Elan,  a  Malayan  Papuan  child,    Anatral 

M.  Gaz.,  Sydney,  n,  255-258. 
Bebengek-FAbadd. — Le  manage  chez  les  n^gres  B^n^gambienB.  Ber. 

d'anthrop.    Paris,  vi,  284-298. 
Bebklet,  H.  J. — A  contribation  to  cerebral  localization,  etc.    Uary- 

land  Mwl.  J.,  ix,  611-613. 
Bebkabd.— Sur  on  cas  pi^historiqae  d'h6tSrototopie  dentaire.    Ball 

Soc.  d'anthrop.  de  Paris,  3  s.,  Ti,  3X6-319. 
Bebtheband,  E.  L. — Contribation  des  Arabes  an  progr&s  des  sciences 

medicalcs.    Paris  mM.,Tm,  193;  205;  217. 
Bebthold,  A.  A. — Descripoiou  y  estndio  de  nn  or&neo  eztraido  de  las 

tntnbas  de  ano  de  los  palaoios  de  Mitla.    An.  Mos.  nao.  de  Mex., 

Ill,  116-121. 
Bebtiixon,  a. — ^Ethnogr^>hie  moderne.  Paris.  320  pp.;  8  pi.,  116  iU. 

Svo. 
Bebtillon,  Jacques.— fitndes  dfimographiqueB  da  divorce  et  de  U 

separation  de  corps  dans  les  diff^rents  pays  de  I'Enrope.    Paris: 

G.  Masson.    2  Tola.    116,  287  pp.    8to. 
Brbtband,  Alex. — Les  troglodytes.    Bev.  dVthnog.,  n,  35-64. 

L'introdnction  des  m6taux  en  Occident    Id.,  231. 

Les  premieres  migrations,  etc.    Id.,  402-426. 

BtziEB,  P. — Investaire  des  monaments  m^galithiqaes  dn  d^partement 

d'llIe-et-Vilaine.    Rennes.    Svo. 
BiANCHi,  M. — Contribnto  alia  flsiologia  del  cervello.    Gior.  int«ina&. 

d.  sc.  med.,  Napoli,  t,  60&--609,  683-691. 
BiLLiNos,  J.'  8. — Medical  bibliography.     Tr.  M.  and  Ohir.  Faculty. 

Marj'land,  Baltimore,  68-80. 
BiBD,  Isabella. — The  Golden  Chersonese.    London:  Joho  iSmra^. 
BLANcnABD,  B. — Snr  le  tablier  et  la  stdstopygie  des  femmes  boschi- 

manes.    Bnll.  Soc.  d'anthrop.  de  Paris,  Tl,  348-369;  also  Pn^ite 

m^d.,  Paris,  xi,  526,  548. 
Boas,  F. — Former  dietribntion  of  the  Eskimo  in  the  Arctac-Americaa 

Arcbii>clago.    Ztschr.  f.  Erdknnde,  Berlin. 
Bock,  C. — Snr  la  popalation  dn  Laos  occidental.    (Bev.  de  Had.  Mon- 

diferes.)    Bnll.  Soo.  d'Antbrop.  de  Paris,  3  s.,  Ti,  360-366. 
Boehm,  Geobq. — Verzeichniss  der  anthropologischen  Literator.  IT, 

Zoologie  in  Beziebnng  znr  Anthropologic  mit  Einscbloss  der  fin- 

Bilen  Landsatigthieie.    Archiv.  f.  Anthrop.  XT,  appendix,  138-16L 
Bonnet,  F. — Some  cnstoms  of  the  aborigines  of  Darling  BItot,  K.S.W. 

J.  Anthrop.  Inst.,  Ijond.,  xm,  122-13T. 
BonGHE3B,Q.— I/nomo  pa6  discendere  dalle  sdminie.    T&ranto:  Pa- 

rodi.     16mo. 
BtiTTiCHER,  E.— Analogien  dOTFiudeTOQ  Hissarlik.  Ztschr.  CEthnoL, 

BerL,  XT,  167-162, 1  pL 
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BouLAST,  B.— Les  aDimauz  atiles  &  I'indoatrie,  aux  arts  et  &  la  m^e- 

cine.     186  i]l.,  Paris.    8vo. 
BouBNEVUXE  ET  WmiXASHE. — Kotes,  etc.,  snr  la  mtcroc^phalie. 

Arch,  de  nearol.,  Paris,  Ti,  72-79,  2  pi. 
BoussEKABD,  L. — Le  "medecin"  chez  les  Peaaz  Boages  de  la  Onjane 

fraD{;aise.    Bev.  Scient.,  Paris,  Ti,  656-658. 
Bote,  Lieat — The  itiliabitauts  of  Terra  del  Fnego.    Quido  Cora's  Cob< 
mos,  May.     [Nature,  Aug.  9,  p.  314. 
Brain :  a  Jonroal  of  Neurology.    Vol.  ti. 
BraiD-weight  as  indicative  of  intellectnal  force.    Boston  Med.  &  Surg. 

J.,  onn,  184. 
B.,  M.    Extterae  hypospadias.    Man  passing  for  20  years  as  a  married 

woman.    Canada  Lancet,  Toronto,  XTi,  134. 
BBAim,  M. — Diethier.    Parasiten  der  Menschen.   Wflrzbnrg.    72  cats. 

8vo. 
Bkay,  Chablbs. — The  science  of  man,  a  manual  of  anthropology.  2  ed. 

London,  Longmans,  etc    343  pp.    8vo. 
Bbbohin,  W.  p. — Some  facts  regarding  large  infants.     Med.  Bee.,  N. 

T.,  HIT,  707. 
BBBimsoHN,  ISISOB. — Zur  Anthropologic  der   Litaner.     Dorpat:  H. 

Laakmann.    61  pp.,  3  tab.    8ro. 
Brikton,  Damikl  G. 
Aboriginal  American  antbors  and  their  productions,  especially  those 
in  the  native  langaages.    Phila.    1  vol.,  63  p.    8to. 
An  KddteoB  before  the  Codrt^  iabiniiitioaal  dea  Am^ricsnistes,  IBSi.    Enlarged 
tad  leTiaed. 
American  arcbfeology.     An  essay  in  the  American  supplement  to 

the  Encydopfedia  Britannica.    Pbila. 
American  hero  myths.    A  study  in  the  native  religions  of  the  West- 
em  Continent.     Pbila.    1  vol.,  251  p.    8vo. 
A  monograph  on  the  myth  of  a  wbite  and  bearded  onltore-bero  among  tbe  Ameri- 
oan  Indiana. 

Enropean  contributions  to  the  study  of  American  archteology.    3  p. 
8to.    1883. 

Read  before  tbe  NnmiBinatlo  and  Antiqaariau  Bootet;  of  Pbiladelphia. 

Library  of  aboriginal  American  literature.    General  editor  and  pub- 
li^er,  D.  G.  Brinton,  Philadelphia. 
I.  The  Maya  chronicles.    Edited  by  V.  G.  Brinton.    Phila.    1 

Tol.,  279p.    8vo.    1882. 
II.  The  Iroquois  book  of  rites.  Edited  by  Horatio  Hale.  Pbila. 

1  vol.,  222  p.    8vo. 
m.  Tbe  comedy  ballet  of  GUegQenoe  in  the  Nabnatl-Spanish  of 
Nicaragua.    Edited  by  D.  G.  Brinton.    Phila.    1  vol.,  lii, 
+  94  p.    8vo.    U). 
"The  aim  of  this  series  is  to  pat  vltbin  the  naah  of  aobolan  anlhentio  mat»- 
ri«la  (or  the  etndy  of  the  languages,  history,  and  onltnre  of  the  native  noes  «f 
North  and  South  America."  (lOolc 
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Bbikton,  Daniel  G:— Coutinued. 
Becent  American  bibliography,    i  p.    Svo. 

B«ad  before  tbe  Namismatic  and  Antiquarian  Society  oT  Pbiladelpbi*. 
The  folk  lore  of  Tacatan.     Bepriat  fVotn  the  Folk  Lore  Journal. 
Vol.  1, 13  p.    Ao^st. 
Derived  almMt  wholly  bmn  nnpabliahed  materialt. 
The  graphic  system  and  ancient  records  of  the  Mayas.    WaBhiogtoD. 
1882. 
An  introduction  to  "A  Stnd;  of  tbe  Hannscript  TrDano,"  by  Cynu  Thomu, 
PH.  D.,  in  "Conttibntioni  to  American  Ethnology,"  vol.  v,  and  separately. 

Tbe  joamey  of  tbe  eonl.    A  comparative  study  fh)m  Azt«c,  Aryao, 
and  Egyptian  mythology.     Pbila.    9  p.    8to. 

The  annnal  addreea  before  the  Numismatic  and  Antiquarian  Society  of  Hiib 
delphia. 
British  Association  for  the  Advancement  of  Science.    Southport    Be- 

port  of  the  committee  appointed  for  the  pnrpose  of  defining  tiie 

facial  characteristics  of  the  races  and  principal  croMee  in  the 
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ric committee  of  the  British  Association  for  the  AdvaucemeDt  of 

Science,  London.    Bev.  in  Lancet,  Ll,  653 ;  705. 
BOBBBTSON,  Mrs.  A.  E.  W.— The  epistle  of  Panl  to  the  CorintttiaDS. 

Tr.  into  Creek.     N.  Y.:  Am,  Bible  Soc    67  p.    am.  Svo. 
BocHAs,  A.  DB. — La  trerope  dn  bronze.    Bev.  scient..  Par.,  xxxil,  375. 
BooHEBBUNB,  A.  T.  DB. — De  I'emploi  des  mollusques  cbez  les  penples 

anetens  et  niodemes.    2  m#ni.    Bev,  d'ethnog.,  Paris,  n,  311-320; 

also  Book  I.     Angers.    Svo. 
BoMANES,  Q.  J. — Mental  evolution  in  animals,  etc.   N.  T.:  D.  Appletun 

&  Co.    341  p.    Svo.    London :  C.  Kyan  Paul. 
BosNY,  L£ON  DE. — Codex  cortes^anns,  manuscrit  bi^ratique  dee  anciens 

Indiens  de  I'Am^riqne  centrale.     Paris :  Maiaonnenve.    42  plates. 

4to. 

.  La  civilisation  Japonaise.     Paris.     Leroux.     7  +  400pp.     18mo. 

BOUTLEDGE,  B. — Discoveries  and  inventions  of  tbe  zizth  cent.     Lon- 
don.   Svo. 
BucKABD,  H.  Babl. — Das  antbropologische  Material  des  anatomtscben 

Museums  der  koniglicfaen  Universitat.    Pt.  ii.    Arch.  f.  Anthrop., 

IT,  Appendix  T,  19  p. 
Sabatieb,  C. — Etude  siir  la  femme  Kabyle.    Bev.  d'anthrop.,  Paris, 

28.,  vr,  56-69. 
Salmoit,  P.— Dictionnairepaltoetbnologique  du  d^partement  de  I'Aabe. 

Troyes.    Svo.     [From  M6m.  Soc.  Acad,  de  I'Anbe.] 
Sanchez,  Jesus. — Glosario  de  voces  caatellanas  derivadas  del  idioma 

Nahuatl  6  Mexicano.    Au.  Mns.  nac.  de  M^x.,  iil,  57-67. 
iN'otas  arqaeolugieas.    1.    El  Cuanhsicalli  de  Tizoc    An.  Mm. 

nac.  de  Mdx.,  m,  127-136. 
Sai^geb,  Edwabd  B.— Kotes  on  the  aborigiues  of  Cooper's  Creek, 

Australia.    Am.  Ifaturalist,  XTU,  1220-1225. 
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Sapobta,  G.  db. — How  the  earth  was  peopled.    [From  B«t.  d.  deax 

moudes.]    Pop.  8e.  Month.,  ^.  Y.,  xiiii,  673-682. 
Un  efisai  de  synthase  pal^oethaiqae.    Bev.  d.  deuz  mondes, 

LVii,  81-119. 
Sassb,  a. — Ifapport'  van  de  gecommitteerde  voor  de  ethnologie  van 

2lederlaDd.     Nederl.  Tijdschr.  v.  Qeneesk.,  Amat,  XIX,  612-617. 
SOHAAPFHAUSEH,  H.— Der  Sch&lel  Haphaels.    Bonn.    4to. 
Darmstadt:  die  antbrop.  SaoiDil.  d.  grosaherzoglichen  Natara- 

lieD-Cabioets  itn  alten  Scblosse,  etc.    Arch.  f.  ADthrop.,  xiy,  Ap- 
pend., 26  p. 
Frankfort  am  Main.    [Catalogue,  &c.,  as  above.    Ibid.,  Append., 

36  p. 
ScHADENBUBG,  A. — Defonoirter  SchMel  aas  einer  Hohle  tod  Sttd- 

Mindanao.    Verhandl.  Berl.  Gesellach.  f.  Anthrop.,  1883,  266. 
ScHSBZER,  E.  T. — Die  Ani^nge  meDSchlicber  Industrie.    Berlin.    Svo. 
ScHEUBE,  B. — Die  Ainoe.    Leipzig,    fol. 
ScHiFF,  U. — Feber  die  Funktionen  des  E^einhirns.     Arch.  f.  ges. 

Physiol.,  Bonn,  xxxu,  427-452. 
ScHLEiDEN,  M.  J. — ^The  sciences  among  the  Jews  before  and  daring 

the  middle  ages.    Fr.  4th  Qerman  ed..  Bait.    24mo. 
SCHLlEHAim,  Henby.— Troja.    London :  Morray.    468  p.,  150  cuts,  4 

maps.    Svo. 
Untersachang  der  Termopyleu.    Ztschr.  f.  Ethnol.,  Berliu,  XT, 

148-150. 
SOEHiDT,  M. — Die  Hausthiere  der  alten  Aegypter.    Kosmgs,  Stnttg., 

TI,349;  42a;  VII,  17. 
SCHMUCEEB,  ISAJLC. — Mound-buildeis'  works  near  ITewark,  Ohio.    20 

p.    lOmo.    Newark. 
ScHNEiDEB,  OscAB. — Naturwissenschaftliche  BeitrSge  zor  Qeographie 

nnd  Cnltnrgeschichte.    Dresden. 
VON  ScHULBMBUBG,  W. — Schlange  and  Aal  im  dentAcbeo  Volksglan- 

ben.     Ztsclir.  f.  Ethnol.,  Berlin,  xv,  96-109. 
SoHWABTS,    Dr. — Monteaegro;     the    land    and    people.      TerhandL 

Qesellsch.  Erdkunde,  Berlin,  pts.  3  and  4. 
SCHWABTZ,  W. — Der  Zanber  des  riickwUrts  Singens  and  Spielens. 

Ztschr.  f.  Ethnol.,  Berlin,  XT,  114-122. 
SoHWEntFUBTH,  G. — Meiooir  on  the  discovery  at  Deir-el-Babui  in 

relation  to  the  ancient  flora  of  Egypt.    Natare,  Me^,  vol.  xxTm, 

p.  109-114. 
Seblt,  Frahklin  A. — ^An  inquiry  into  the  origin  of  inventioDS.    From 

Tr.  Anthrop.  Soc  Washington,  ii.    23  p. 
Skooel,  — .— 0eber  die  Augen  der  Feuerlfinder  nnd  das  Behen  der 

NaturvSlker  im  Terhaltniss  zu  dem  der  Kultorvolker,    Arcb.  £ 

Anthrop.,  XIT,  349. 
Bmitbsonian  AduurI  Report  for  1881,  printed  in  1883,  contains — 
Anthropology.    By  Otis  T.  Mason.    499-626. 
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Smithaonian  AuDoal  Report  for  18S1,  prioted  in  1SS3,  contAioB — 

Aborigiaa]  works  at  the  mouth  of  Elikitat  Birer,  Wash.  T.  87 
T.  M.  Whitcomb. 

Mounds  near  Edwardsville,  Kans.    By  E.  F.  Serviss. 

Antiqaities  of  Mills  County,  Iowa.    By  Seth  Dean. 

Mounds  near  Salem,  Henry  Ooauty,  Iowa.  By  MM.  Banta  & 
Gairetaon. 

Motmds  in  Balls  Gonnty,  Missouri.    By  MM.  Hardy  and  ScheitE. 

Moands  in  Pike  Gonnty,  Missouri.    By  J.  0.  Watkins. 

Bock  inscriptions  in  Johnson  Gounty,  Arkansas.  By  Edward 
Green. 

Mounds  in  Independence  County,  Arkansas.    By  A.  Jones. 

Moands  in  Milwaukee  Ooanty,  Wisconsin.  By  George  W.  Barber. 

Moands  in  WhitesJdes  and  La  Salle  Counties,  Illinois.  By  J.  D. 
Moody. 

Antiquities  of  Fox  Eiver  Valley,  Uliuois.    By  W.  Hector  Gale. 

Mounds  in  Henry  and  Stark  Counties,  Dlinois.  By  T.  M.  Shal- 
lenberger. 

Antiquities  of  Knox  County,  IJlioois.    By  M.  A.  McClelland. 

Mounds  in  Bureau  County,  Illinois.    By  A.  S.  Tiffany. 

Mounds  in  Spoon  River  Valley,  IllinoiB.    By  W.  H.  Adams. 

Bnried  dints  in  Cass  County,  Illinois.    By  J.  F.  Snyder. 

Indiau  remains  in  Cass  County,  Illinois.    By  J.  F.  Snyder. 

Antiquities  of  Jackson  County,  Illinois.    By  G.  H.  French. 

A  stone  mound  near  Makanda,  III.    By  G.  H.  French. 

Ancient  remains  near  Cobden,  HI.    By  F.  U.  FarrelL 

Antiquities  of  Wayne  Couuty,  Illinois.    By  H.  F.  Sibley. 

Mounds  and  works  in  Vandenburg  County,  Illinois.  By  Floyd 
Stinson. 

Mound  near  Bracerille,  Ohio.    By  8.  N.  Lather. 

Mounds  in  Ashland  County,  Ohio.    By  H.  B.  Case. 

Earthworks  in  Butler  County,  Ohio.    By  J.  P.  MacLean. 

Moands  in  Boyle  and  Mercer  Counties,  Kentucky.  By.  W.  M. 
Lenney. 

Mounds  in  Barren  and  Allen  Counties,  Kentucky.  By  B.  B. 
Evans. 

Mounds  in  Jackson  County,  Tennessee.    By  Joshua  Haite. 

Antiquities  and  aborigines  of  Texas.    By  A,  R,  Boessler. 

Motinds,  &c.,  in  Jefferson  County,  Alabama.     By  Wm.  Gesner. 

Soapstone  quarry  and  shell-beaps  in  Alabama.    By  Charles  Mohr. 

Silver  crosses  from  a  mound  in  Murray  County,  Georgia.  By 
0.  C.  Jones. 

The  great  mound  on  Etowah  Biver,  Georgia.  By  Charles  Whit- 
tlesey. 

Kew  Biver  mounds,  Berrien  County,  Georgia.   By  Wm.  J.  Taylor. 

Ancient  canals  in  Florida.    By  Charles  J.  Kenworthy. 

Moands  in  Alachua  County,  Florida.    By  James  BcIVh^qIc 
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SmithBOQian  Anoaal  Beport  for  1881,  priuted  in  1883,  containe — 

Shell  deposits  oa  Sfaort  Creek,  West  Yirgiaia.  By  H.  B.Habbaid* 
ADtiqaitiea  of  Southwest  PennBylvania.    By  Horace  Hayden. 
Bock  carviaga  on  Saequehanna  Biver.    By  F.  O.  Galbraith. 
Ohataaqna  Ooonty,  JSew  York.    By  Jamea  Shewaid. 
Antiqu  ities  of  Onondaga  and  adjoining  counties,  Nev  York.    By 
W.  U.  Beaochamp. 
Perforated  stone  tablet  from  Sew  York.    By  W.  W.  Tooker. 
Antiquities  of  East  Windsor,  Conn.    By  E.  W.  Ellsworth. 
Shell-heaps  in  Barnstable  County,  Massaohosetts.    By  Daniel 
Wing. 
A  sculptured  stone  from  New  Brunswick.    By  J.  A.  Jack. 
A  supposed  specimen  of  aboriginal  art    By  Q.  F.  Matthew. 
AntaquitieB  of  Nova  Scotia.    By  George  Patterson. 
The  aborigines  of  Florida.    By  S.  T.  Walker. 
Abstracte  of  anthropological  correspondence. 
Tnckahoe,  or  Indian  bread.    By  J.  H.  Oore. 
The  annual  report  of  the  Secretary  contains  a  statement  of  the 
work  done  by  the  Bureaa  of  Ethnology,  p.  38-40;  by  Dr.  Charles 
Bau,  in  Archseology,  p.  101,  and  list  of  contributions,  p.  131-169. 
8£iTZ,  J. — ITeber  die  Fenerlander.    Arch.  f.  path.  Anat.,  Berlin,  xoi, 

154-189. 
SERai,0. — L'aotropologia modema.  Milano-Torino.  8to.   [Repr.f^m, 
BiT.  di  flloa.  scient-j 

Liguri  e  Celti  nella  valle  del  Po.    Arch,  per  I'autrop.,  Flrenze, 

xra,  117-176, 1  diag. 
Shabeey,  S.  J. — Asymmeuy  of  thelmun    •    •    •    the  optic  nerves  and 
certain  definite  wetb  of  the  cerebral  cortex.    Med.-Chir.  Tr.,  Lon- 
don, LXTT,  a93-3(M,  2  pi. 
Shupbldt,  B.  W. — Exploration  of  a  shell-mound  near  New  Orleans,  La. 

Archivio  per  I'antrop.,  xni,  6U6-513. 
SiBBXB,  J. — Notes  on  the  sign  and,  gesture  language  among  the  Mala- 
gasy.   J.  Anthrop.  Inat.,  London,  xm,  174-183. 
SinTH,  Ekhinniz.— Myths  of  the  Iroquois,    n  An.  Bep.  Bar.  Ethnol., 

p.  47-116,  4  pL 
Smith,  WoBTHDtaiUN  O. — Paleolithic  implements  of  Northeast  Lon- 
don.   Nature,  Jan.,  270,  vol.  ixvn. 
NnmerooB  notices  of  palteolithtc  implements  in  England.    Na- 
ture, vol.  ixnn,  index. 
Snow,  F.  H. — The  hominivorous  habits  of  Lucilia  maeeUarta,  "the 

screw  worm."    Psyche,  March-April. 
Soci^te  d'Mithropologie  de  Braxetles.    Vol.  i,  1882-1883.    Brnxelles: 

F.  Hayez.    Volume  ii,  1  &  2  fascicules,  1883-1884. 
Society  for  Psychical  Besearch,  organized  in  London,  1883.    Fablish 

proceedings. 
SoucHB.— Le  Vieillaid  des  Llsi^res;  trepanation  ppsthume.     Paris. 
8to.    [Kepr.  French  a.  a.  Sc,  CoDg.  de  La  Bochelle.]         .(li>*^lc 
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SouLA,  Htacinthe. — Essai  snr  I'inflneoce  de  la  mosiqne  et  bod  histoire 

en  m^deciDe.    Paris.    68  p.    4(0. 
SouBT,  J. — Des  doRtrines  psychologiqnes  contemporaines.    Enc^pbale, 

Paris,  III,  61-85. 
Spbncer,  Hbbbbbt. — Descriptive  sociology;   the  social  histoiy  of 

France,  pt.  8  of  "Desoriptire  Sociology."    folio. 
Spitzka,  E.  C. — Oentribntion  to  encephalic  anatomy.    Am.  J.  TSea.- 

rol.  &  Psychiat.,  N.  Y.,  n,  249-274. 
Stabewbathbb,  Obobge  B.— The  law  of  sex,  etc  London :  CharchilL 

292  p.,  10  pi.    8vo. 
Stefpbh,  Max. — Die  Landwirtsohaft  bei  deo  altamerikanischen  Knl- 

tcrvOlkern.     Leipzig :  Dancker  n.  Hnmblot.    139  pages.     8vo. 
STiBLmo.— On  beredi^  in  bealtb  and  disease.    Hed.  Press  &  Oirc^ 

London,  XXXYI,  413-416. 
STXVBNSoif,  JAHEB. — Ellnstrated  catalogue  of  tbe  collections  obtained 

ftttm  the  Indians  of  New  Mexico  and  Arizona  in  1879.    n  An.  Bep. 

Bur.  Etbnol.,  p.  307-465,  fig.  347-897. 
Stbobbl,  p. — £)tade  comparative  anr  le  cr&ne  da  pore  des  terremaree. 

Arcb.  iUl.  de  biol.,  Tnrin,  ni,  228-240. 
SZOHNBB,  J. — Spiroinet«r;  its  valoe  in  measuring  the  longs.     Gyd- 

gyfissAt,  Bndapeet,  xxm,  33;  49. 
T.  F.  P. — Bibliografia-G6dice  iudiaoo  del  Sr.  3anobez  Solia.    An.  Hns. 

nac.  de  M^x.,  m,  121-123. 
Boa  antjgnos  monnmentos  de  nrqaitcctnia  mexicuia.     (Trans. 

from  Italian.)     An.  Mas.  nac.  de  M4z.,  llf,  76-86. 
Estadioa  sobre  la  historia  de  1»  medicina  en  Mexico.    1.  Botany 

among  tbe  Nahnas.  2.  Botanic  OtudensofAnahoao.  3.  Synonymy, 

etc.    An.  Mas.  nac  de  M4x.,  in,  137-192. 
Tauot  db  Malahide,  Lord.— On  the  longevity  of  the  Bomaos  in  S. 

Airica.    J.  Anthrop.  Inst,  xn,  441-448. 
TAI.HA,  A.  S.  £. — De  antbropologie  van  Calv^ii.    Utrecht.    8vo. 
Tajiassla,  a. — La  chimrgia  dell'  aomo  preistorico.   Oaz.  d.  osp.',  Milooo, 

IT,  377;  425;  433;  441. 
Tambubini,  a.,  andY.  Mabohi. — Stndio  delle  localizsazionie  de  i  gliomi 

cerebral!,  etc.    Bir.  sper.  di  freniat.,  Beggio-Emilia,  IX,  274-296, 1  pi. 
Tappbinbr,  F. — Stndien  zur  Anthropologie  Tirols  nnd  der  Sette  oom- 

tunni.    Innsbmck.    8to. 
Tayixir,  Isaac. — Tbe  alphabet,  an  aocoant  of  the  origin  and  develop* 

ment  of  letters.    London :  Paal  &  Co.    16  +  358,  398  p.   8vo.    [Soi- 

euee,  Sept.  28.] 
Teh  Kate,  H. — QoelqaesobservatiODBethnographiqaeBreeaeiUieedans 

la  preaqo^lle  califomienne  et  en  Sonora.    Bev.  d'ethnog..  Par.,  n, 


Qnelqaes  observatioiis  but  lee  iDdieoi  Iroquois.  Bev.  d'anthrop^ 

Paris,  Ti,  279-283. 
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Ttuith  OeDsus  of  tbe  United  States.  Vol.  i,  Popnlatioo;  II,  Uauafac- 
tnrcs ;  iii,  Agricaltnre ;  IT,  TransportatioD.  Compeudiam,  voIb.  i, 
n.    WasIiiDgtoD.    Government  PrintiDg  OtBce. 

Testut,  L. — Siguification  aaatomiqud  da  chef  bum^ral  du  muscle  biceps. 
Ball.  Soc.  d'antbrop.  de  Paria,  xi,  23d-245. 

Sar  la  reprodaction  chez  I'boninte  d*un  mascle  simien.    Bull,  Soc 

d'antbrop.,  VJ,  65. 

Texier. — Becbercbes  sor  la  long^vjt^  A  llioepiee  de  Dociera.    Alger 

m^d.,  XL,  10;  41. 
Tbeoeopbist  (Tbe)^    A  tnontbly  joarnal  devoted  to  Oriental  Fhiloaopby, 

etc     Vols,  l-iv,  lS79-'83.     Bombay. 
Thomas,  Gyrus. — A  study  of  tbe  manuscript  Troaao.    With  an  intro- 

daction  by  Dr.  Daniel  G.  Brinton.    From  Cont.  to  N.  A,  Etbnology. 

[See  Mag.  Am.  Hist.,  x,  p.  303;   Am.  Antiqaariau,  p.  203;  Bev, 

d'etbnog.,  p.  539^-542.] 
Grave  mounds  in  Kortb  Carolina  and  East  Tennessee.    From 

Am.  Ifntnralist,  March,  232-240, 1  pi. 

Moand  distribution  in  the  United  States.     Tr.  Antbrop.  Soc. 

Washington,  ii,  159, 160. 

■ Note  on  certain  Maya  and  Mexican  manascripts.     Science,  I,  p. 

585.    Sigued  J.  W.  P. 

Qoivira,  a  suggestion.     Mag.  Am.  Hist.,  z,  490-496. 

Thdrk,  E.  F.,  im. — Among  tbe  Indians  of  Goiana.  Loudon :  C.  Kegan 
Faal  &  Oo.    53  ill.,  map,  446  p.    Svo. 

TiTEOA.. — Lev^B  de  milice  de  1881  et  1882 ;  oonvelles  recherches  rela- 
tives k  la  taille,  etc.    Arob.  m6d.  beiges,  Bnix.,  xxin,  73-89, 24  tab. 

TopiDABD,  P. — Bnffon,  anthropologiste.  Rev.  d'antbrop.,  Paris,  2  s., 
Tl,  36-55. 

I/homme  pr^historiqne  dn  If^vada.    Eev.  d'antbrop.,  Fans,  Ti, 


Poids  dn  cervean  de  Bnstan.    Bev.  d'antbrop.,  Paris,  2  s.,  vi,  576. 

TowHBHEND,  SMiTH.~Annual  report  of  tbe  health  officer  uf  the  District 

of  Oolumbia.     Washington :  Government  Printing  OfBcc 
Tbeiohbl. — Westpronseische  Spiele.    Verbandl.  d.  Berl.  C^esellacb.  £ 

Autbrop.,  77-84. 
TsBHLETT,  F.  S. — N'otes  oo  stone  circles  in  Britanuy.  J.  Antbrop.  Inst, 

Lond.,  xiu,  143-151, 1  p). 
TuKE,  D.  H. — Indueoce  of  the  mind  npon  tbe  body  in  health  and  dis- 
ease, etc.    London.    2d  ed.    2  vols.    Svo. 
TuBNEB,  W. — Cervical  ribs  and  tbe  so-called  bicipital  ribs  in  man  in 

relation  to  corresponding  stmctores  in  tbe  cetacea.    J.  Anat.  & 

Physiol.,  Lond.,  xvii,  293-307, 1  pi. 
Tyixie,  E.  B. — Two  lectures  on  anthropology  at  Oxford,  Feb.  15  and 

21.    Nature,  May  3, 17. 
UjpAiiTT,  C.  E.  DE — Les  Aryens  au  uord  et  an  snd  de  I'Hindoa-Kondi. 

Eev.  d'ethnog.,  Paris,  n,  137-153. 
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Ujpalty,  0.  E.  DE. — Lea  tracee  des  religions  anciennes  en  Asie  oen- 

trale  et  an  snd  de  I'Hiudoa-Koach.     Bull.  Soc.  d'antlirop.  de  Par^ 

VI,  278-291. 
Taj^ntini,  Philifp  J.  J. — The  Olmecae  and  the  Tultecas.    42  p.     Pr. 

Am.  Autiq.  Soc. 
Yandbbkindebb,  L. — Sur  la  coloration  des  yenx  et  des  chevenx. 

Bull.  Soc.  d'anthrop.  de  Bnixelles,  i,  p.  12-17. 
Yaux,  L.  dg. — Les  Oimaqnes  de  la  youvelle-Oal^donie.    Bev.  d'eUi- 

iiog.,  u,  327-364. 
Vebnbdii.,  H. — Le  cerveau ;  les  maladies  do  cerrean  dans  lenr  rapport 

avec  I'orKatiUme.    Yicby.    2  ed.    4to. 
Yice  as  an  eliminatiTe  element.    J.  Sc,  Lond.,  3  a.,  v,  273-279. 
YlBOHow,  Bni>OLF. — Address  at  the  opening  of  the  14th  general  meet- 
ing of  the  German  Antbrop.  Society  in  Trier.    Corr.-Bl.  Anthrop., 

&C.,  uv,  7&-86. 

—  Aostralier.    Yerhandl.  Berl.  C^ellsch.  Antbrop.,  190-103. 

Commlssionsbericht  iiber  die  StAtistik  der  Farbe  der  Angen,  der 

Haare,  and  der  Haot  der  deatscheu  Schulkinder.    Cor.-Bl.  deatsch. 
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PAPERS  RELATING  TO  ANTHROPOLOGY. 
•       AU8TBALIAN  GBOUP  BBLATIOlSra.* 


By  A.  W.  Hownr,  F.  L.  8.,  F.  O.  E 


I_Q(TBODD0TION. 

Then  is  probably  no  stadeot  of  the  development  of  civHieed  society 
vho  will  be  prepared  to  maintain  that  the  social  anit,  daring  the  long 
period  over  which  history  extends  into  the  obsonrity  of  the  past,  has 
been,  as  it  is  now,  the  individnal.  On  the  contrary,  it  will  I  think  be 
readily  admitted  that  the  farther  we  go  back  the  dearer  it  becomea 
tliat  it  was  the  gronp,and  not  the  individnal,  which  formed  the  basis  of 
hnman  sodety. 

It  seems  strange  that,  althongh  this  principle  of  groap  relationship 
as  the  basis  of  social  organization  has  been  readily  admitted  as  to  peoples 
of  the  past,  it  should  have  been  violently  denied  as  existing  among 
savages  of  tbe  present  day.  The  reason  of  this  may  be  that  the  civil- 
ized man  and  the  savage  contemplate  their  social  relations  ihun  two 
entirely  different  scandpoints,  thongh  it  might  not  be  as  difficult  for 
the  former  to  think  after  tbe  manner  of  the  latter  as  it  is  for  the  latter 
to  fit  himself  mentally  into  the  snrroiindings  of  the  former.  Train- 
ing from  childhood,  with,  perhaps,  all  hereditary  tendency  of  thonght, 
renders  this  nest  to  impossible  to  the  savage ;  bat  the  civilized  man  has 
this  advantage,  that  with  largely  developed  mental  powers  he  is  able, 
where  opportunity  offers,  and  he  cares  to  avail  himself  of  it,  to  place 
himself  on  the  standpoint  of  the  uncivilized,  and  thns  with  more  or  less 
success  to  see  the  snrronDdiugs  as  the  savage  sees  them,  and  to  think 
of  them  with  his  thoughts. 

This  difflonlty  in  projecting  themselves,  as  it  were,  into  the  mind  of 
the  savage,  has  proved  a  stumbling  block  in  the  path  of  many  anthro- 
pologists, who  have  stndied  the  habits  and  beliefs  of  the  lower  races  by 
means  of  the  too  often  hasty  and  superficial  statements  of  travellers, 
without  having  themselves  any  practical  knowledge  as  to  the  modes  of 
thoa^t  of  the  tribes  in  question ;  and  thns  they  have  not  been  in  a 
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positiOD  to  qaestion  the  aocoracy  of  the  statementa  made  as  to  fact,  or 
to  draw  the  tme  inferaicee  vhioh  the  facts  jostifled.' 

One  of  the  strongest  illostrations  of  the  difiBcnltf  to  which  I  have  n- 
ferred  is  shown  by  the  determlDed  refusal  od  the  part  of  some  Bnglish 
anthropologists  to  accept  the  classiflcatory  system  of  relationship.  The 
late  lamented  Dr.  Morgan,  who  had  praotioal  aoqnaintanoe  with  iht 
North  American  tribes,  came  to  see  that  their  peculiar  system  of  rela- 
tionship terms  was  founded  on  the  idea  of  a  gronp  where  civilized  people 
have  that  of  a  single  individaal.  He  was  tbns  led  to  institnt^  inqniries 
which  proved  that  this  idea  is  common  over  the  whole  world  in  savage 
life,  and  he  drew  the  general  inference  which  might  be  drawn  from  the 
tacta  by  piwsons  accostomed  to  the  mode  of  thonght  among  the  lower 
races.  This,  however,  is  so  different  from  that  of  civilized  man  that 
most  of  the  Bnglish  anthropologists  refbsed  to  accept  his  inferences  and 
it  is  only  now,  when  accomnlated  evidence  continnes  to  snpport  his 
views,  that  the  truth  of  the  main  generalizations  which  he  made  is  be- 
ginning to  be  recognized. 

In  Aastralia  observations  may  be  made  similar  to  those  made  by  Dr. 
Morgan  in  America,  bnt  with  this  difference,  that  in  the  former  connby 
the  native  tribes  are  in  a  mnch  lower  ethnical  stage,  and  are  therefore 
BO  mnch  nearer  to  the  conditions  nnder  which  the  gronp  system  of  re- 

■ThedADgoTto  whiabaaohiDaooaiatofltateuietitflof  costom  leftd  when  reoolvod  M 
MUbllihed  flMta  Jnatiiyiiig  g«netaIicfttloii  i«  sttUdngly  shown  bj  tba  woU-kiKiwii 
ftnd  often  quoted  paM»gfl  aa  to  AnitittliMi  ntMiriaga  In  Collins^  BngUah'Colonj  in  New 
Sonth  Wftlcs,  p.  302 : 

"Tli«Beniifortiuiat«Tiotiiiu(tho  wiTM)Dfliiat  Hidornolty  •  ■'  •  us,ltUb»- 
lieTed,  ftlwAysieleoted  from  the  woin«iiaf  adiffereot  trilM&otuthtitaf  Aemal«a(Ar 
they  ought  not  to  be  dignified  vilb  the  title  of  men),  >nd  with  whom  they  are  >t  en- 
mity. •  ■  1  The  poor  wretch  ii  stolen  apon  in  the  ftbsenoe  of  her  proteoton. 
Being  flnt  atnpefled  with  blowa,  Inflicted  with  olnbs  or  wooden  sworda,  on  tl>e  be*d 
back,  and  ehonlden,  every  one  of  which  is  followed  by  ft  streMn  of  blood,  the  ia  th«m 
dragged  away  thtoogh  the  woods  by  one  arm,  with  a  perMveranoe  and  Tiolenee  that 
it  might  be  Bnppoaed  would  diaplaoe  it  from  its  Bookets."  In  ttds  manner  the  woioan 
ia  said  to  be  dragged  to  the  man'a  camp,  where  "  a  acene  ensnea  too  ahooktng  to  re- 
l»t«." 

laolated  oaaea  of  bratal  Tiolenoe  aaoh  aa  tliia  doubtieBs  oooni  aa  aotsof  war,  bat  no 
anob  praetioe  ia  known  to  me  aa  a  anatom  in  any  Aaatralian  tribe.  On  ihe  oontraiTi 
Hr.  C.  Naaeby,  of  Uaitland,  New  Sonth  Walea,  who  lived  for  fifty  yean  In  the  Km- 
milaroi  oonntry,  atatea  aa  followa ; 

"  When  a  yoong  man  has  passed  a  certain  number  of  Boiaa  (iuitiatitma)  he  haa  a 
right  to  choose  a  wife  from  among  the  unmarried  and  otherwise  unappropriated  woman 
of  the  triliewboare  of  the  olaaa  permitted  to  him  by  the  native  law*.  Heolaima  tha 
gill  in  thepreaence  of  herparenta  by  aaying  "I  will  oomeand  take  yon  by  and  by,' 
and  they  cannot  rafiiae  her  to  him  nnleas  he  be  apecially  disqoalifled — aa  for  instanea 
if  "hia  handa  aiestainedwith  the  blood  of  any  of  hei  kin."  And  even  in  that  caae  ha 
may  oany  her  off  by  force  if  he  can  in  Bpit«  of  their  reftual.  For  this  purpoaa  ha 
generally  comes  by  stealth  and  alone.  Bnt  if  he  be  a  very  bold  warritn,  he  aanta- 
timea  goes  t^Mnly  to  the  girla*  camp  and  carries  her  off,  delying  the  bravMt  of  has 
friends  to  meet  him  in  single  combat  if  they  dsie  to  stay  him." 

Hus  plaoea  the  practice  stated  by  Collina  in  a  very  difEbrent  light. 
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latJoiiship  may  be  ossnmed  to  have  ariaeD.  In  Anstralia,  moreover, 
aboriginal  society  hasbadacoDtiiieDtal development, iree from  distnrb- 
iog  inflneuces  i^m  without.  It  affords  therefore  an  imriTaled  field  for 
ioqairy ;  and  here,  if  anywhere  in  the  wide  world,  it  shoald  be  now  poe- 
8ible  to  trace  oat  some  of  the  caoses  which  have  been  at  the  root  of  the 
olassifloatory  system  of  relationship. 

In  this  memoir  I  propose  to  draw  attention  to  the  connection  which 
I  find  to  exist  between  certain  gronp  relations  of  the  Anstralian  abo- 
rigines. In  the  term  "  gronp  relations"  I  indnde  not  only  those  which 
are  Indicated  by  the  terms  of  relationship,  bnt  also  those  shown  by  the 
groups  formed  in  the  aboriginal  communities  by  the  action  of  those 
sooisd  laws  which  hare  divided  them  into  what,  for  the  sake  of  con- 
venience, have  been  termed  "  class  divisions."  For  the  purposes  of  this 
memoir  I  shall  rely  for  my  evidence  mainly  upon  the  custom  of  certain 
tribes  of  Central  Australia,  whose  condition  is  socially*  the  lowest  of 
any  with  which  I  have  acquaintance. 

n. — THE  TBIBAI.  STBUOTUBB. 

An  Australian  tribe  may  be  defined  as  a  larger  or  smaller  aggregate 
of  people,  who  occupy  a  certain  tract  of  hunting  and  food  ground  in 
common,  who  speab  the  same  language  with  dialectical  differences,  f 
who  acknowledge  a  common  relatedness  to  one  another,  and  who  deny 
this  relatedness  to  all  other  enrroonding  tribes.  This  tribal  aggregate 
may  be  so  small  as  to  cover  a  tract  of  country  less  than  fifty  sqnu^ 
miles,  with  under  a  handled  individuals,  or  it  may  extend  over  hun- 
dreds of  miles  of  country  and  number  thousands  of  souls. 

Such  a  tribe,  as  a  whole,  occapies  a  certain  tract  of  booting  and 
food  grounds,  bnt  it  is  invariably  divided  into  well  defined  local  gronps, 
each  having  its  own  portion  of  the  common  country.  These  are  again 
divided  into  smaller  gronps,  until  the  smallest  unit  consists  of  a  few 
people  of  the  same  blood,  nnder  the  direction  and  guidance  of  the 
oldest  or  most  able  of  the  elder  men.}    Thus  a  tribe  is  composed  of  » 

""Socially" — I  nae  tbii  term  in  a  certain  special  sense — referring  only  to  what  I 
call  the  lociallg  Bocial  oiguiizatioD.  When  I  say  tbat  an  Anatralian  tribe  u  socially 
moie  advanced  than  ottten  I  do  not  mean  that  they  have  a  better  knowledge  of  tho 
arts  of  life,  but  that  tbeir  social  organization  is  of  a  oainparatively  advanced  type. 
And  I  take  it  thai  the  line  of  advance  is  from  gronp  marriaj^  to  individnol  mniriage, 
and  bom  nterine  deaoeut  to  agnation. 

I  ma;  note  hen  that  "  individaol  marriage  "  doea  not  necessarily  imply  monogamy. 
It  ia  o«Hwlstent  with  that  form  of  polygamy  nnder  which  a  man  may  have  more  wives 
than  one,  he  having  an  ezclosive  right  to  them,  as  against  all  the  lest  of  bistribeemen. 

tThera  arc  certain  exceptions  where,  for  Instance,  the  boebands  and  wives  ai« 
fonnd  to  speak  different  languages,  that  is,  different  langnagee  of  the  Anstralian 
■toek,  but  this  arises  thtongh  the  oounabinm  between  two  tribes. 

t  In  most  tribes,  If  not  In  all,  tbe  old  men  conetitnte  what  may  be  called  the  Groat 
Connell  of  tbe  tiibe.  For  Instance,  in  the  Dierf,  this  conncil  is  composed  of  tbe 
heads  of  totems  and  of  men  of  mark,  snch  as  warriors,  connselon,  orators,  &«. 
Tbe  oonnoU  bas,  among  other  fonctions,  Jnrisdiotiou  over  breaches  of  tribal  morally 
w  gainst  the  tribe.    In  short,  it  is  the  governing  power. 


800         FAFUBB  BELATIHG  TO  AKTHHOPOLOOT. 

DTiinber  of  local  gronps,  and  these  are  perp6tiiAt«d  in  the  same  tracts 
by  the  sodb,  who  hnnt  over  the  banting  gronods  of  their  Others.  This 
luH  been  termed  by  Mr.  Fison  and  myself  the  "Local  OrgaoiEatiou.'^ 
Bat  it  is  not  the  only  organizatioa  of  tbe  tribe,  for  there  is  also  vhat 
we  have  termed  the  "  Social  OrganizaHon,"  in  which  the  tribe,  as  a 
community,  is  divided  into  two  parts,  which  are  quite  distinct  &om  the 
local  groups  jnst  described,  f  Each  of  these  two  social  divisions  is,  in 
many  tribes,  divided  into  two  snbgroaps,  and  in  all,  except  the  most 
abnormal  cases,  there  is  a  group  of  subdivisions  to  each  class,  or  aab- 
class,  to  which  the  convenient  and  well  understood  name  of  Totems 
may  be  applied4  These  groups,  subgroaps,  and  totem  groups  have 
each  a  name,  which  is  home  by  every  individnal  belonging  to  them. 
All  the  memb^fl  of  each  a  group  are  held  to  be  parents  and  children, 
or  brothers  and  sisters,  as  the  relative  ages  ot  the  individuals  may 
determine.  Thus  we  may  distingaieh  between  "own"  and  "tribal" 
parenta,  children,  and  brethren. 

I  use  the  term  "  primary  classes  "  for  the  two  principal  social  divis- 
ions; but  it  is  certain  that,  in  many  eases,  their  designations  are  "ani- 
mal names,"  and  therefore  the  term  "  m^or  totoms"  might  be  applicable 
to  them.  The  tribe,  therefore,  ie  organized  in  two  ways.  On  the  ooe 
band,  it  is  divided  geographically,  either  into  what  may  be  termed  hordes 
with  nterine  descent,  or  into  clans  with  agnatic  descent;  and,  on  the 
other  band,  it  is  divided  toeudly  into  classes  with  their  subdivisions  as 
above  described.  The  two  organizations  are  coexistent,  and  they  an 
coextensive  in  their  entirety,  but  the  divisions  of  the  one  do  not  con«- 
spond  with  those  of  the  other.  For,  while  all  the  people  who  belong  to 
any  given  local  group  are  found  in  one  locality  alone,  those  who  belong 
to  any  given  social  group  are  to  be  found  distributed  among  many,  if  not 
among  all,  of  the  local  groups.  In  ordertbat  we  may  clearly  perceive  the 
bearing  of  the  facts  as  to  marriage,  descent,  and  relationship,  whidi  I 
shall  place  on  record  in  this  paper,  it  is  very  necessary  to  bear  in  mind 
this  distinction  between  the  local  and  the  social  organization  of  a  tribe-t 

*  In  order  to  avoid  going  over  tbli  ground,  which  wonld  take  ap  too  mneh  qmm, 
I  amy  be  penni  tied  to  refer  to  a  memoir  on  this  lubject  entitled,  "  From  Hotfa«r-Tight 
to  Father-right."    Jonmal  Anthropological  Institute,  Angnat,  1882. 

i  Eiceptionii  to  this  mle  may  t>e  fonad  in  rikre  caaca,  where  in  oertain  advuteed 
tribes  the  two  orgoDiiatione  have  come  to  be  coincident ;  fbrinrtanoe,  the  Woiwomag 
tribe  of  the  Tana  Biver,  in  which  the  two  totenifi  of  the  comronnity  live  In  a  non- 
ber  of  local  groaps  apart  ttom  each  otber.  All  the  people  in  one  looalitj  iu«  Eagle- 
hawk,  and  in  another  the;  are  Crow.  It  may  be  noted  here  onoe  tat  all  that  the 
preaent  tense  is  used  in  some  oases  where  the  past  woold  be  more  appro^iata,  te 
tribes  being  all  bnt  extinct. 

tOf  oonrse  the  word  "totem"  is,  strictly  speaking,  the  badge  of  aeertais  givnp. 
For  thesake  of  convenience  I  nse  it  also  to  denote  the  gronp  which  la  diatingtilAed 
by  the  badge. 

4  T bis  ia  a  concise  statement  of  what  ha*  been  detailed  more  at  length  by  Mr.  Pison 
and  myseU  in  a  paper  entitled  "The  Deme  and  the  Horde,*'  commnnioatod  by  na  to 
the  Anthropological  Inatitnte  of  Great  Britain. 
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Ul.— THE  CLASS  ORGANIZATION. 

In  some  commaDities  there  are  only  the  two  primary  class-divisions, 
each  with  ita  groap  of  totems.  Id  others  there  ure  the  two  primary 
classes, each  divided  into  a  pair  of  subclasses, and  each  of  these paira 
has  a  group  of  totems,  lu  some  cases  this  totem  group  is  common  to 
both  of  the  two  sub-classes  to  which  it  belongs ;  iu  other  cases  each  sub- 
class has  its  own  peculiar  totems.  Iu  some  exceptional  cases  the 
primary  classes  are  waotiug.  In  others  the  nsual  totem  sub-groaps  are 
absent,  but  the  primary  classes,  or  their  sub-classes,  are  themselves 
totems.  Other  exceptions  are  where,  the  totems  alone,  or  the  classes 
alone,  have  survived.  All  these  abnormal  instances  I  have  fouud  to  be 
connected  with  changes  in  the  line  of  descent.  The  primitive  and  com- 
plete forms  have  uterine  descent ;  and  it  is  in  cases  where  descent  is 
counted  through  the  male  line  that  I  find  the  most  abnormal  forms  to 
occnr.  There  are  also  intermediate  cases.  Tlje  changes  iu  the  class 
system,  their  variations,  and  their  decay  are  therefore  counected  witb 
the  principle  of  agnation.  To  this  subject  I  shall  again  refer.  The 
decay  in  the  class  system  of  a  tribe  is,  in  fact,  a  symptom  of  profound 
changes  in  its  social  organization ;  and  these  changes,  so  far  as  I  know, 
are  invariably  connected  with  the  more  pronounced  influence  of  the 
local  groups.  The  local  organization  becomes  stronger  as  the  social 
organization  grows  weaker. 

The  entire  subject  of  the  class  organization,  and  the  development  of 
the  class  divisions  and  totems,  is  too  large  tobeeuteredupon  here;  ami 
fot  some  further  i)articulars  concerning  them  X  must  refer  to  a  brief 
memoir  of  mine,  entitled  Notes  on  the  Australian  Class  Systems,  which 
may  be  found  iu  the  Journal  of  the  Anthropological  Institute  of  Great 
Britain,  for  May,  1883.  In  order,  however,  to  bring  the  class  organiza- 
tion clearly  into  view,  I  subjoin  that  of  the  Dieri  tribe  of  Central 
Australia,  which  will  serve  as  the  type  of  the  less  developed  systems^ 
aud  also  as  an  illustration  of  the  remarks  I  am  about  to  make  in  this 
paper  OD  the  connection  existing  between  the  class  groups  and  those 
indicated  by  the  terms  of  relationship  now  iu  use. 

Much  of  the  evidence  I  am  about  to  use  will  be  taken  from  the  cus- 
toms of  the  Dieri  and  other  kindred  tribes,  which,  collectively,  form 
a  great  allied  gronp  or  "nation.""  The  letters  and  numerals,  which 
are  prefixed  to  the  class  divisions  and'totems  in  the  following  table^ 
will  serve  for  eonvenieat  reference. 

'IndependttDlly  of  my  own  MMjuaiiitadice  with  the  Dieri  and  the  allied  tribes  mor* 
tbaa  twenty  yeua  ago  in  their  wild  Hlate,  I  am  indebted  to  Mr.  S.  Oaaon  Tor  very 
full  partionlan  as  t«  the  Dieri,  in  wboM  country  be  resided  for  six  years  as  an  officer 
of  the  Sooth  Anatralian  moonted  police,  and  of  irboss  community  be  beoame  an 
initiated  member.  As  to  the  KQit^dabOri  tribe,  to  which  I  refer,  1  have  nnfortn- 
nataly  mnch  less  information.  For  what  I  have,  I  am  indebted  to  Ui.  J.  W.  O'DooncU, 
formerly  of  Mount  Howitt  statior,  in  that  country. 

H.  Mis.  69 51  ,^  , 
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FriBuydlTlilou. 

Toteui. 

S.  Kliitilb  =  Datlreilo;aiidtlilTteeD<itlMrlaleai. 

Every  member  of  the  commaoity  is  either  Matteri  or  Kararo.  Each 
individual  also  bears  one  of  the  totemic  names  of  the  primar;-  dirision 
-~o  which  he  or  she  belongs. 

This  class  system  represeuts  that  of  the  Dieri,  the  Kuuandaburi,  and 
^tber  kindred  tribes,  between  whom  there  exists  coDDubium.  It  also 
fepreseDts.the  systems  which  are  found  imder  variona  dialectic  differ- 
ences of  nomenclatore  among  tribes  spread  over  a  very  large  area  in 
Central  Australia.  The  members  of  one  tribe  know  well  which  of  their 
own  divisions  are  the  equivi^nts  of  those  in  ueigbboring  tribes,  evea 
when  the  totemic  names  are  not  the  same. 

Before  explaining  the  laws  of  these  classes  it  will  be  well  to  say  a  few 
words  aboDt  the  Dieri  and  the  kindred  tribes  making  up  the  "nation' 
of  which  it  is  the  most  important  member. 

As  shown  upon  the  annexed  sketch-map,  the  Barcoo  River,  in  its  on- 
meroos  sources,  the  Alice,  the  Thomson,  and  many  other  streams,  riaea 
on  the  western  fall  of  the  Queensland  Great  Dividing  Range,  and  thence 
has  a  general  southwesterly  course  into  the  depressed  region  of  CentiBl 
Anstralia.  Soon  after  passing  firom  Queensland  into  the  colony  of  SonQi 
Anstralia  it  begins  to  form  a  large  delta,  or  a  series  of  deltas,  and  its 
numerous  branches  water,  and  often  partly  submerge,  a  tract  of  countiy 
at  least  20,000  square  miles  in  extent.  The  various  streams  of  this  delta 
tenninate  in  lakes,  of  which  Lake  Eyre  is  the  largest.  This  delta  coon- 
try  of  the  Barcoo — or,  as  it  is  called  locally,  Cooper's  Creek — is  one  of 
the  hottest  and  driest  districts  in  all  Australia — a  country  of  sand-hills, 
of  mad-plains  subject  to  floods,  of  stony  tracts,  and  of  salt  lakes.  It  is 
subject  to  great  vicissitudes  of  climate,  being  in  its  extn^me  conditions 
a  i>erfect  garden  of  verdure  after  seasons  of  flood,  while  during  long 
continued  droughts  it  is  little  better  than  "a  howling  wilderness."  1%is 
delta  country  on  the  eastern  side  of  Lake  Eyre  is  inhabited  by  the  DJen 
tribe.  To  the  north,  east,  and  south,  and  to  the  west  also  beyond  the 
great  lake — are  other  tnhea  allied  to  the  Dieri  by  language,  by  custoni. 
and  by  class  system,  all  more  or  less  intermarrying.  <Jf  these  the  Kn- 
nandnbttri  tribe  is  one  of  the  farthest  outlying  to  the  eastward  witfaiu 
the  Qaeensland  boundary  on  the  main  Barcoo  Eiver  above  the  point  at 
which  the  delta  commences.  Of  all  these  tribes,  as  I  have  already  naid, 
the  Dieri  is  the  central  and  most  important.    liTot  only  do  its  memben 
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consider  tbeniBelveB  as  being  "tbe  fathers  of  all  tlie  tribes,""  bot  tbese 
on  their  part  regard  tbe  Dicri  with  mingled  feelings  of  respect  and  fear. 
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^^mtriTritii.      f^SirTudand  KurrinfTHta. 

The  Dieri  tribe  may  represent  all  tbe  others.  It  is  divided  geograph- 
ically into  three  sections,  each  of  which  takes  tbe  naipe  of  its  principal 
locaUty,and  these  sectionsareagaiu  locally  divided.  It.s  social  organiza- 
tion is  based  tipon  tlie  division  of  the  commnnity  into  two  classes,  each 
with  its  group  of  totems-t  Bach  totem  is  under  the  direction  of  a  head- 
man, who  is  the  oldest  of  the  name.  Each  man  is  what  I  may  term  the 
"  totemic  brother"  of  every  other  man  and  woman  of  his  totem  on  the 
same  level  with  him  in  liis  generation.  An  illustration  will  show  how 
this  works.  "When,  for  instance,  a  stranger  arrives  at  a  Dieri  encamp- 
ment irom  some  neighboring  tribe,  the  first  question  put  to  him  is, 


tne  'iiy  Mr.  S.  Gasou. 

This  word  Lax  two  me&niiigB,  one  signifying 


'  QDoted  from  iofomiatiiiii  supiiljeil 

t  The  Dieri  nord  for  totem  ia  MQrdi'i 
"  taite,"  the  other  "  lotem  '' ;  that  is  to  Bay,  ooe  of  those  Doniea  of  aaiiuals,  liirda, 
rejitilcB,  fish,  insects,  or  pltkotx,  which, according  to  the  Dieri  legend,  the  Great  Spirit 
Uurainflra  oriler«0  tbe  nnCEstors  ti>  assume  wlieu  be  instituted  their  class  divisioDS. 
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"  What  is  yoar  totem  1"*  This  being  ascertained,  bis  totemic  brethren 
take  charts  of  him,  protect  bim,  and  treat  him  with  hospitality,  even  to 
the  extent  of  providiDg  him  with  a  temporary  wife  of  that  totem  wlUi 
wbinh  his  own  intermarries. 

These  totems  are  strictly  esogamons  nnder  the  severe  penally  of 
death.  Thas,  a  man  being  A  1  (that  is,  Matteri  and  Eaglehawk;  see 
Table  I),  may  marry,  according  to  the  Dieri  rule,  a  B  woman  of  any  of 
the  B  totemic  divisions,  and  so  on  with  A  2,  A  3,  &c.,  aod  vice  vertOj 
always  provided  that  the  parties  do  not  stand  to  one  another  within 
certain  close  degrees  to  be  hereinafter  specified.  Even  caanal  amours 
between  persons  who  are  forbidden  to  each  other,  either  by  this  near- 
ness of  actual  kinship  or  by  identity  of  class  and  totem,  are  regarded 
with  the  atmost  abhorrence  and  are  punished  by  death.  Yet  this  rule 
differs  somewhat  in  different  tribes,  for,  among  the  Knnandabari,  the 
prohibition  is  relaxed  upon  a  woman's  marriage,  when  the  jtu  primes 
noctis  inclndes  all  the  men  present  at  the  camp  vithont  regard  to  class  or 
kin.t  Among  the  l!>ieri  the  role  is  never  relaxed  on  any  occasion,  and 
this  tribe  Is,  as.  I  shall  show,  in  some  respects  slightly  in  advance  of 
the  Knnandabnri,  while  both  stand  at  the  commencement  of  the  long 
progressive  series  formed  by  all  the  Australian  tribes  concerning  which 
I  have  hitherto  collected  data.  At  the  other  end  of  this  series  stand 
tribes  snch  as  the  Kumai,  of  Gippslaud,  whose  class  system  has  become 
almost  extinguished,  aod  whose  local  divisions  have  become  agnatic 
elans. 

IT.— THE  BELA.TI0KSH1P  TERMS.— &U.1UTAI.  QBOUFS. 

The  terms  denoting  relationship  which  are  used  by  the  Australian 
tribes  belong  to  the  classiflcatory  system  of  Dr.  Morgan.  After  oollect- 
Ing  and  studying  a  great  number  from  all  parts  of  Aostralia,  I  have 
found  that  there  are  several  types  under  which  the  relationship  terms 
of  different  tribes  may  be  arranged;  and  that  they  show  a  progressive 
change  from  a  system  of  extreme  simplicity  to  one,  which,  although  still 
classiflcatory,  has  developed  far  more  individual  distinctions  than  oar 
own  descriptive  system. 

Looked  at  as  a  whole,  these  types  show  a  progressive  development, 
which  is  certainly  connected  with  a  progressive  social  change,  indicated 
in  most  cases  by  the  chang'e  in  the  line  of  descent.  What  I  now  pro- 
pose is,  uot  to  enter  upon  a  general  discussion  of  the  Australian  rela- 
tionship terms,  but  to  point  out  the  connection  between  tbem  and  the 

'This  qnestioii,  "Minna  mordD  t"  obq  be  put  bf  meuia  of  geatara  Uognkgc^  te 
whioli  in  the  euae  way  a  Buitable  reply  can  be  made.  Thoa  it  is  powible  to  le«ni,  ftt 
>  Mfe  distaneei  wbetfaer  «  stranger  is  friend  or  enemy,  even  mote  oertAinly  than  bj 
nsing  the  veil  nndentood  sign  for  "peace." 

t  This  eztieme  and  exceptional  extenaioD  of  the  jitt  prima  mwH*  is  given  on  the  sola 
anthoritj  of  Ur.  J.  W.  CDonneU,  who  redded  for  some  yean  in  tbo  Kitnanflafcari 
eonatry.    I  have  not  been  able  to  obtain  any  fhrther  infomation  on  the  matter. 
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class  systems  vbicb  I  have  described  in  tbe  precediog  pages.  It  will 
suffice  for  my  purpose  to  sbov  tbat  the  tenns  of  relationabip  arise  nat- 
urally ont  of  the  relations  of  the  class  divisions  to  each  other,  and  that 
these  relations  are  those  of  groap  to  group. 

I  find  tbat  the  relationship  terms  of  tbe  Australian  tribes  fall  into  cer- 
tain nataral  groups,  of  which  I  select  three  of  the  principal  for  illustra- 
tioQ.  These  are  tbe  maritaly  the  parental  and  filial,  and  the  fratemalf 
and  I  take  those  of  tbe  Knnaudabnri  and  tbe  Dieri  tril>es  for  ilinstration. 

Tablr  II. 


SpgUA. 

KnnHid.l)iiH. 

Dtait 

§.  Brotlw'a  wlh  (U) 

(UJm 


]■  nule  spiwUDg  L  fF),  female  BpuUng. 


The  first  terms  in  these  lists  challenge  attention.  In  all  tbese  tribes 
there  are  two  kinds  of  connections,  which  we  may  term  marriage.  One 
where  two  individuals  are  allotted  to  each  other  permanently,  often  in 
extreme  yontb,  by  their  parents.  The  other  where  a  man  and  a  woman 
are  allotted  to  each  other  as  "accessory  spouses,"  each  of  whom  mi^ 
stand  in  the  same  relation  to  other  individuals  of  the  opposite  sex. 

Tbe  exact  nature  of  this  second  kind  of  marriage  I  shall  now  consider; 
and  I  take  the  Dieri  instance  for  ilinstration.  The  relation  is  called 
Firanm,'  and  the  varions  Piraurus  are  allotted  to  each  other  by  the 
great  council  of  the  tribe  in  secret  session,  after  which  their  names  are 
formally  annonnced  to  the  assembled  people  on  the  evening  of  the  cere- 
mony of  circumcision,  dnring  which  there  is  for  a  time  a  general  license 
permitted  between  all  those  who  have,  been  thus  allotted  to  each  other. 

The  following  precis  of  Mr.  Oason's  valuable  information  shows  the 
precise  nature  of  this  Pirauru  relation : 

1.  Each  Dieri  man,  or  woman,  is  the  Piranru  of  some  other  Dieri 
woman,  or  man. 

2.  The  relation  of  Piraum  may  exist  between  men  and  women  of  dif- 
ferent local  groups,  or  of  different  tribes. 

3.  The  relation  of  Firanrn  may  not  exist  between  a  person  and  those 
who  stand  to  him  or  her  in  any  one  of  the  following  relations :  Father, 
father's  brother,  father's  sister,  mother,  mother's  sister,  mother's  brother, 

'The  only  deriTBtion  I  can  give  for  this  word  Is  &om  Pira^mooa — also  aaed  for  tlie 
round  wooden  bowls  made  b;  the  Dieri — and  ftrfl=circn1ai.  The  great  eonnolls  of 
the  tribe  are  always  held  at  Aill  moon,  and  Piraoin  may  po«lbly  be  taken  ■•  having 
[etatloa  to  the  lime  when  theee  conplee  are  allotted  to  one  another.  I  however  vBk 
this  explanation  with  Mune  diffidenoe. 

r.,z.j.vCo(>t^lc 
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brotber'B  child,  sister's  child,  brother,  sister,  or  any  of  those  whom 
we  onrselTes  call  "  coasios,"  either  on  the  Cathet's  or  on  the  mother's 
side. 

4.  Kor  may  it  exist  between  persons  of  the  same  totem,  for  these  are 
regarded  as  brother  and  sister,  or  (the  Dieri  having  aterine  descent) 
mother  and  son,  as  the  case  may  be. 

5.  A  Dieri  man,ba7ing  passed  throngh  the  Mfndraf  (peace)  ceremony, 
may  hare  a  Piraaru  allotted  to  him.* 

6.  The  Piraorus  being  allotted  to  one  another  at  each  great  cooncil 
previous  to  the  ceremony  of  circumcision,  a  man,  or  a  woman,  being 
already  Pirauru,  may  thus  acquire  a  new  Pirauru  relation  in  addition 
to  those  previously  acquired.  Hence  in  time  any  iudividnal  may  come 
to  have  several  Pirauru. 

7.  Seniority  in  the  man  regulates  the  temimrary  right  to  any  giren 
Pirauru.  Thus,  supposing  an  older  man  and  a  younger  to  be  in  camp 
together,  and  that  the  latter  bad  with  him  a  Pirauru,  tbe  former,  being 
alone,  the  older  mau  could  lawfully  claim  tbe  woman,  if  she  were  Pir- 
auru to  him  also. 

As  the  Piraurus  cannot  be  of  the  same  class  name  we  have  here  a 
unmber  of  men  belonging  to  one  class'married  collectively  to  a  number 
of  women  of  the  other  class.  Thus  a  number  of  A  men  (see  Table  I) 
are  the  Piraurus  of  a  number  of  B  women  and  vice  versa;  and  this  is 
clearly  a  form  of  group  marriage,  which,  when  the  two  classes  meet  at 
the  tribal  ceremonies,  becomes  what  may  be  called  regulated  communal 
intercourse  betweeu  the  sexes.  At  other  times,  when  the  community 
is  scattered  over  the  tribal  country,  a  man  may  be  found  having  with 
him  at  one  time  one  or  more  Pirauru,  and  at  another  time  other  women 
who  stand  in  this  relation  to  him ;  or  a  woman  may  be  foaiid  living 
with  several  men  who  are  Pirauru  to  her.  To  those  unacquainted  with 
the  ctistom  this  presents  tbe  aspect  of  lawless  license,  or  of  polygamy, 
or  of  polyandry,  but  it  is  in  fact  group  marriage.t    . 

The  terms  Dilpa  malij;  and  Pirauru  signify  tbe  same  relation,  the  one 
among  the  Kanandabori  and  tbe  other  among  the  Dieri.  They  are  the 
terms  of  relation  between  two  groups,  and  these  two  groups  in  the 
widest  sense  are  the  class  divisions  A  and  B  (Table  I).    Here,  then,  in  a 

'Before  being  full;  admitted  into  memberahip  in  tliecouiiiuiiitya  j-oath  nmst  paM 
thcoDgh  the  following  ceremonies:  1.  CbiriDChiri — koockiitK  out  two  front  toetfa.  3. 
KurawaJi  wonkan a— circumcision  of  boys.  3.  Wilyara— auointing  with  the  blood  of 
an  old  man.  4.  Mindari — tbo  peace  ceremony,  wben  the  entire  community  aasein- 
bles. 

There  is  also  an  additional  rite  to  which  only  certain  indiTiduolB,  selected  by  tba 
old  men,  are  Babjeot«d.    Tbia  is  Kilpi,  tbe  slitting  of  the  nrethra. 

tThe  Pirauru  custom  clearly  accouota  for  the  so-called  polyandry  of  the  Naira. 
(See  Mr.  J.  F.  Mo Lennan's  Studies  in  Ancient  History, p.  148.) 

t  Tbe  term  Dilpa  mali  I  cannot  explain.  I  am  told  that  the  word  kodimali  mean* 
"nothing,"  in  tbe  sense  of  negation  of  something  of  which  Nubaia  is  the  eatprewion. 
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modified  form,  aod  in  actual  esiBtence,  is  wbat  I  have  elsewhere  called 
the  Divided  Commutie.* 

Besides  this  form  of  group  marriage  there  is  also  individual  marriage 
in  the  tribes.  This  is  the  Noa  relation,  the  features  of  which  can  be 
ttans  summarized. 

1.  The  relation  of  Noa  cau  only  exist  between  a  man  and  a  woman  of 
different  class  names  and  totems,  who,  moreover,  arc  not  within  certaia 
prohibited  defn-ees  of  relationship  to  each  other. 

2.  A  woman  becomes  theSoa  of  a  man  most  frequently  by  being  be- 
trothed to  him  when  she  is  a  mere  infant,  he  being  perhaps  a  young 
man.  In  certain  cases  she  is  giveu  by  direction  of  the  great  council  as 
a  rewanl  for  sonic  meritorious  act  on  Ins  part. 

3.  A  man  may  be  Xoa  to  two  or  more  women,  but  a  woman  cannot  be 
Noa  to  more  than  one  man. 

4.  But  a  woman  who  is  Noa  to  one  man  may  also  be  Plrauru  to 
several  other  men. 

Ti.  The  right  of  the  Noa  overrides  that  of  the  Piranra.  Thus  a  man 
cannot  claim  a  woman  who  is  Pirauru  to  him  when  her  Noa  is  present 
in  the  camp,  excepting  by  his  consent.  It  is  not  often,  however,  that  the 
male  Noa  refuses  to  aatommodate  the  Piranni  temporarily,  for  he  is 
liable  to  have  a  refusal  retorted  npon  himself.  But  he  will  more  freely 
lend  his  Pirauru  than  bis  Noa.  Such  cases,  however,  are  the  frequent 
causes  of  jealousies  and  tights. 

0.  When  a  man  is  sent  on  a  mission  to  another  tribe  he  never  takes 
his  Noa  with  him.  Itis  understood  that,  on  such  occasions  the  female 
companions  of  these  "  ambassadors  "  are  to  be  perfectly  complaisant  to 
alt  the  men  of  the  visited  tribe  who  do  not  stand  to  them  within  the 
prohibited  degrees  j  and  it  is  held  that  for  this  purpose  a  man's  Pirauru 
is  better  fitted  than  his  Noa.  Yet  this  Pirauru  is  of  course  the  Noa  of 
some  man  who  remains  at  home. 

7.  The  relationshipof  Noa  mayexist  between  individuals  of  any  of  the 
allied  tribes,  always  provided  that  there  is  no  obstacle  of  class  or  other 
prohibition.  Such  arrangements  between  individuals  of  diflerent  tribes 
are  often,  perhaps  most  frequently,  brought  about  by  the' great  council, 
as  tribal  alliauces,  and  are  the  subject  of  much  diplomatic  negotiation. 

The  Noa  of  the  Dieri  is  the  same  as  the  Nubaia  of  the  Kunandaburi. 
But  the  marital  group  of  the  latter  has  a  most  archaic  simplicity,  show- 
ing n  group  relationship  even  more  extended  in  theory  than  that  which 


*S«e  KamJIaroiamI  Kumai,  pfisaini.  I  may  take  thia  oppoThiniry  of  snyiUKthat  I 
doubt  wb  ether,  even  unilor  an  "UiulLvidoilCommnDu"  titeruconlil  have  been  any  tiling 
more  than  a  limiteil  promiscnity,  cscopting  wbun  tbu  whole  commanity  occaajonally 
reanited.  The  general  conditiouaurHavagelileonlliit  AuHtraliau  continent  irouM  not 
permit  an  entire  uu  Jiviilcil  conimiiue.  to  remuiu  united  for  any  length  of  time  to  the 
iome  loe.ility.  The  Dieri  practice  may  show  ua,  in  amodiGed  form,  irbat  might  take 
p1ac«.  The  comuiou  Piraorn  right  cxisln,  bnt  it  canunt  be  fully  exercised  excepting 
when  the  whole  tribe  nMembles.  Then,  and  theu  ouly.  does  the  Pirauru  gronp  of  A 
men  (or  liic  Pintnrii  cnHip  of  It  nn'n),  wiih  im  fen  nk  Piranrn,  leiiiporarily  rewiml^^j 
wbut  iiiii:  iiii;;bt  Mipi'dM-  an  uudit  iiled  l-oiiiiiiiiii«  tu  bo.  -"^ 
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tb«  Piraurn  of  the  Dieri  gives  in  actual  practice.  This,  howerer,  is  in 
accord  with  the  general  customs  of  the  Kanandabari,  who  are  the  least 
advaoced  of  all  the  tribes  known  to  me.  While,  with  the  Dieri,  the 
sexnal  intercourse  of  persons  who,  according  to  their  notions,  are  too 
nearly  related  is  forbidden  under  all  circnmatances  hy  a  death  penal^ ; 
with  the  Eunandabnri,  there  is,  accordiuK  to  Mr.  O'Donnell,  do  sncb 
restriction  on  the  occasion  of  the  marriage  of  a  betrothed  girl.  This 
gentleman  also  says  that,  thoagh  it  is  considered  improper  that  there 
iihoald  be  intercourse  between  women  and  their  husbands'  own  brothers, 
or  between  men  and  their  wires'  actual  sisters,  such  intercourse  con- 
stantly takesplace  with  little  more  than  a  mere  pretense  of  concealment.* 
The  Dieri  would  regard  this  as  abominable — at  least,  if  the  Noa  were 
present  in  the  camp — aud  yet  the  third,  fourth,  seventh,  and  eig;htb  re- 
lationship terms  (Table  II}  Show  that,  in  all  probability,  it  was  once 
their  practice,  as  it  still  is,  in  at  least  one  of  the  tribes  composing  die 
group  to  which  they  belong. 

In  tribes  such  as  those  with  which  I  hare  been  dealing,  the  terms  of 
relationship  fit  in  moreorlesscomplet«ly  with  the  actual  group  relatione 
of  the  class  divisions  and  their  members.  The  inference  to  be  drawn 
theoretically  from  an  inspection  of  the  terms  is  that  a  gronp  of  tilbal 
brothers  have  their  wives  in  common,  and  that  agroapof  tribal  sisters 
have  their  hnsbands  in  common.  When  this  is  com  pared  with  tbeactnal 
custom  now  prevalent  among  the  tribes  inhabiting  the  Barcoo  delta, 
it  is  found,  as  I  have  already  stat«d,  that  the  con  tomporarr  generation  t 
of  each  class  division  is  composed  of  "  brothers  and  sisters  " ;  that  tlie 
men  of  one  class,  who  are  thns  "  brothers  "  to  one  another,  marry  the 
women  of  the  other  class,  who  are  thus  "sisters"  to  one  another  j  that 
at  all  times  there  is  between  the  intermarrj'iug  groups  a  modified  com- 
munal right,  which  becomes  general  among  those  who  have  been  allotted 
to  each  other  as  Piraurn ;  and  that  the  marital  rights,  which  are  in- 
herited in  common  nnder  the  laws  of  the  social  organization,  are  con- 
trolled and  restricted  by  the  local  organization  through  the  great  coun- 
cil of  the  tribe. 

It  now  remains  to  be  seen  how  far  these  conclnsions  are  borne  out  by 
an  examination  of  tribes  in  other  parts  of  the  Australian  continent. 

Of  all  the  tribes  which  I  have  hitherto  met  with  the  least  advanced 
socially  (that  is,  as  to  their  social  organization)  are  those  of  Central 

*Mr.  FiBOU  tella  tuo  that  this  wm  the  caae  in  Home,  at  least,  of  the  Fijian  trib««. 
And,  after  this  memoir  vcaa  completed,  information  reached  me  from  Ur.  S.  Gasoa 
that  '"the  law  allows  interconrse "  between  ttieee  parties,  bnt  only  in  the  «baeno«af 
the  Noa. 

tTbe  word  "geneiatiou"  is  of  uncertain  meaning,  and  its  use  raa;  be  mialoading. 
I  do  not  a»e  it  as  implying  a  line  of  ascendants  and  deacendants.  Nor  do  I  naa  it  in 
the  common  acceptation  as  "the  present  generatioo,"  which  incladesall  those  now 
liiing,  as  distingniehed  from  those  who  are  gone,  and  from  those  who  are  jet  to  come. 
Perhaps  the  best  amoDg  several  Dnaadsfactory  definitions  wbich  saggoet  tbemselres 
is  tliat  I  mean  hy  it  "  all  those  on  the  same  IbtcI  in  a  generation."  Thna,  «U  tlw 
young  people  who  are  marriageable  would  he  on  the  same  level  in  tlie  gaaentioii  to 
which  ibeyboloDg. 
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Australia  J  the  most  advanced  are  those  which  are  fouud  aloug  the 
soDtheastem  coast-liDe.  These  e&a  be  taken  as  the  two  extremes  of  a 
series  in  which  all  the  tribes  I  have  examioetl  can  be  arranged  accord- 
ing to  their  social  Btatus.  I  am  Dot  prepared  to  Bhow  all  the  caases 
which  have  advanced  the  coast  tribes  far  beyond  ibose  in  tlie  center  of 
the  cuntineDt,  bat  this  much  may  be  ventared  upon,  that  the  social 
advance  appears  to  be  connected  with  a  more  favored  climate,  and  the 
greater  .ibnndance  and  regularity  of  food-snp'ply  cousequent  thereapon. 

The  tribes  whicli  I  have  already  described  have  a  marked  social  organi* 
zation  with  uterine  descent.  In  the  tribes  with  which  I  am  about  to 
deal  the  social  organization  has  been  profoundly  modified,  and  in  some 
cases  even  extinguished  all  bat  the  faintest  traces;  while,  in  an  equal 
degree,  the  local  organization  has  gained  strength,  and  taken  to  itself 
all  the  powers  which  the  social  organization  formerly  possessed.  For 
comparison,  I  take  tbe  Kurnai  and  the  Coast  Murriug  tribes,  which 
stand  near  the  end  of  the  series,  at  whose  other  extremity  are  the  Bieri 
and  Eunandabari. 

The  Eomia  tribe  inhabit  Gippsland  and  the  Coast  Marring  the  coun- 
try extending  from  the  confines  of  Gippsland  along  the  southeastern 
coast  towards  Sydney.  For  tbe  purposes  of  this  memoir  the  Shoalhaven 
Biver  may  be  taken  as  their  approximate  limit  in  that  direction.  The 
two  tribes  touch  at  Mallagoota  Inlet,  where  their  extreme  local  sections 
intermarry.* 

Tbe  Eumai  tribe  is  divided  into  five  large  clans,f  which  again  are 
divided  into  local  subdivisions,  until  the  smallest  group  consists  of  only 
a  few  members.  Of  class  divisions  tbe  Kurnai  have  none,  and  the  only 
remaining  traces  of  totems  are  two  birds,  the  name  of  one  of  wbich  is 
home  by  all  the  males  and  that  of  the  other  by  all  the  females  of  tbe 
-  tribe.  Traces  of  tbe  two  great  class  divisions  of  the  stock  from  wbich 
the  Eumai  are  probably  derived — the  classes  Eaglehawk  (Buujil)  and 
Crow  ( Waa,  or  BTgnrQgal) — are  found  in  the  application  of  BOnjil  to  all 
the  old  men  of  the  tribe,  and  in  the  extreme  reverence  felt  for  the 
crow.  The  Kurnai  believe  that  it  can  talk  their  language,  and  that  it 
is  in  tbe  habit  of  warning  them  of  approaching  danger.  In  this  tribe 
the  class  organization,  so  far  as  it  affects  marriage,  is  extinct  The 
local  organization,  however,  has  stepped  into  tbe  place  thus  left  vacant. 
It  has  assumed  antbority  over  marriage,  and  it  regards  all  those  who 
were  bom  in  the  same  locality  as  necessarily  so  near  in  blood  as  to  be 
forbidden  to  each  other  in  marriage.  A  man  therefore  is  compelled  by 
this  rule  to  seek  a  wife  in  some  more  distant  part  of  the  tribal  territory, 
and  irom  ceriAin  local  groups,  to  tbe  exclusion  of  others.  Moreover, 
in  this  tribe  the  remarkable  custom  of  marriage  by  elopement  has  be- 
come developed  to  such  an  extent  that  only  under  exceptional  circum- 
Btaoces  can  a  man  obtain  a  wife  in  any  other  manner. 

*  For  farther  detftils  as  to  the  retnarkable  organizatloD  an<l  cnatomB  of  tlils  tribe, 
MM  "Ettmilaroi  uid  KiiTnat,"  Bobert»oD,  Melbourne. 

tl  nMtbeworil  "clan"  sdvitedl;  bare,  becausn  thii  tribe  baa  agnn  tic  deacent.  TL« 
term  '"boido"  I  use  I'or  local  divisiona  of  tribca  ti&vliig  nterlne  deaoent. 
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Id  this  tribe  marriage  is  individaal,  as  in  the  Noa  practice  of  the 
Dieri  j  bat  men  are  nerer  known  to  lend  their  wives  to  others,*  nor 
does  aoytbing  like  the  Firanm  custom  obtain.  ^Xevertbeless,  there  are 
certain  occasions  when  a  practice  arises  similar  to  that  of  the  Dieri,  but 
QDder  the  restrictions  placed  on  the  union  of  the  sexes  by  locality  and 
not  by  class.  In  the  case  of  marriage  by  elopement,  the  woman  be- 
comes for  one  day,  under  fhe  jug  prima;  noc(w,t  the  common  property 
of  the  bridegroom's  "comrades."  The  faithless  wife  also  becomes  Ibe 
common  property  of  the  men  wLo  pursue  her,  until  she  is  taken  from 
them  by  her  husband  or  her  brothers.  On  occasions  such  as  the  ap- 
peanuice  of  the  Auroni  Australia,  the  supposed  iiupeudiug  dauger  to 
the  tribe  is  believed  to  be  averted  by  a  temporarj-  exchange  of  wives 
by  order  of  the  ohl  men. 

The  coast  Murriug  consists  of  several  tribes,  or  rather,  large  elans, 
which  have  local  name^,  but  to  which  collectively  (be  name  of  Marring 
(=meu)  is  applied.  These  clans  are  again  divided  and  subdivided  down 
to  the  smallest  groups  of  a  few  individuals,  each  under  the  direction  of 
its  oldest  man.  The  large  groups  are  goverued  by  old  men,  who  com- 
bine the  attributes  of  age  and  of  powerful  "magic,"  and  the  oldest  and 
most  powerful  wizard  is  the  master  (Blnmbau)  of  them  alLj: 

In  the  Marring  tribes  the  class  system  is  not  completely  extinct. 
There  are  not  the  two  primary  classes,  bnt  there  are  numerous  totems. 
These  descend,  not  from  mother  to  child,  as  in  tribes  having  uterine 
descent,  but  from  father  to  child,  and  in  some  localities  tbey  are  borne 
in  duplicate.  Tbey  are  scarcely  regarded  as  names,  but  still  they  have 
a  power  over  marriage,  for  no  man  may  marry  a  woman  of  his  own 
bndjan  (totem).  The  principal  control  over  marriage  is,  however,  in 
the  local  organization ;  for  the  rule  is  very  strict  that  no  man  may 
marry  in  his  own  locality.  He  must  obtain  a  wife  from  certain  fised 
localities  at  a  distance  from  his  own.  In  these  tribes  wives  are  ob- 
tained by  the  exchange  of  sisters — own  or  tribal — under  the  arrange- 
ment of  the  respective  fathers.  The  only  occurrence  of  any  of  the 
primitive  forms  of  license  with  which  I  am  acquainted,  is  when  a 
visitor  from  a  distance  is  provided  with  a  temporary  wife  by  the  hosts. 
Also,  in  cases  of  elopement,  when  the  woman  is  captured,  she  becomes 
for  a  time  the  common  property  of  her  pursuers.  With  these  excep- 
tions, marriage  seems  to  be  strictly  individual. 

I  now  give,  in  a  tabulated  form,  the  terms  applicable  to  the  marital 
group  as  used  by  the  two  tribes  under  consideration,  lor  comparison 
with  the  Dieri  and  Kuuandahuri  terms  given  in  Table  II. 

*  This  appltcB,  of  course,  to  purely  native  cuitum  an  il  pruvaikd  bufure  the  incom- 
iDg  of  the  white  meu.  Tbo  mere  iiuiiiorality  reaultin);  from  the  coutACt  of  the  tvro 
rac^s  is  not  lakcu  into  acconnt. 

("Comrades"  (Brogsu.)  See  a  paper  od  the  Knniai  Jeroeil,  cominuDieated  bf  rae 
ta  the  ADthropolugieal  iDstitule  of  Great  Britain. 

tThU  "master"  miiBt  iiot  ho  takeu  ua  the  equivaleut  of  the  "  heredititrjr  ehicf," 
band  in  more  advaooed  tribes,  such  as  the  Fijiaa*,  &c. 
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Bngltah. 

EartMl 

MorrtDK. 

Sfc'S 

as 

(Fl  meuia  fomiile  sprnkiog ;  (U)  mftlfpeakiDi;. 

'  Tbs  EurpBl  tenns  aro  one  of  Ihg  iwo  dUIecta  «p«ken  by  tint  tribe,  li  la  called  ^akthang. 
Uak  =  true,  inpeiior,  emlneiit;  Tbang=  apoecli.  UuktbaDelberefgieUtboUiigDBgepiiroicellencs. 
The  MnrriDg  tFnns  arc  in  Ibe  UDSaaec  calltd  Tbaiawal,  nblcb  Uapakenb;  (be  coait  Unrrlng  tribes 
adjuioiDi:  the  Eurnai.  It  Is  imlnlellleible  (o  tbe  Knrnal,  aa  their  apeoch  alto  U  to  tbe  Mnrring ;  and  ' 
yet  tbe  border  clans  of  tbe  one  triho  inlf  rmarry  wllh  tbose  of  the  other.  Here  ve  Snd  an  eaay  ex- 
planatiOD  of  tlip  fact  tbal  amonit  iiava|[<»  husband  and  wife  aomotlmeB  speak  different  IsngnaRia. 

An  examinatioQ  of  tbeso  terms  shows,  in  those  of  the  Krnai,  an  ar- 
chaic eitnplicity  which  1  caii  only  account  for  on  tbe  snpposition  that 
they  owe  their  presenation  to  theextremeisolatioit  of  the  tribe,  arising 
from  the  geographical  featuresoftbeir  country,  whiehrender  it  extremely 
difficult  of  access.  No  distinction  is  drawn  l>etween  the  husband,  his 
brother,  and  the  nife's  sister's  hnsbaud.  These  terms  do  not  fit  the  ex- 
isting relations  as  marked  by  iodividual  marriage,  the  exclusive  right 
of  tbe  hnsband  to  his  wife,  the  absence  of  the  Piaruru  practice,  and  the 
male  Hue  of  descent.  Bat  they  more  clearly  accord  witli  the  relations 
which  arise  op  exceptional  occasions  such  as  those  I  have  mentioned. 
The  custom  on  these  occasions  is  analagous  to  that  of  the  Piraum,  and 
to  this  practice  the  relationship  terms  of  the  Kurnai  apply,  and  indicate 
a  possibility  of  its  former  prevalence  as  a  custom. 

In  the  Marring  terms  a  distinction  appears  between  the  second  and 
the  third  and  fourth,  as  well  as  between  the  sixth  and  tbe  seventh  and 
eighth,  indicative  of  individual  marriage. 

v.— THE  PABENTAL  AND  FILIAL  GEODPS. 

I  now  return  to  tbe  Dieri  and  Knnandaburi  tribes  for  illustrations  of 
these  groapB,  which  f  take  together  as  follows : 
Table  IV. 


Bogllah. 

Knnandabnri. 

Di«ri, 

•""""H 

(U)  means  male  apeakiDgi  (F)  fomalo  apesklng, 

•  W»ka  -  little. 

I  Aplnl.  aceoTdlog  to  Ur.  GaaoD.  meiuu  "  m;  fatbei 
1>  erldently  an  ^bbreviatkiD  of  apirl  =  fatbai,  and  a 
6«MD'aaietbo<)Df  apeUiDgtbeiuiliTe  <rordg  and  my  oi 
h  I  remembor  to  have  heard  from  the 


aa"ilpiiry[ngare]ationwlthontdDnbt."  It 
=  L  A  little  diffarenee  eilala  beCirecii  Ur>. 
.  I  hare  CoUoiTed  aa  nearly  aa  poulble  tbe  pr^^ 
tires  tbamaelTea  when  I  va^lo  tbeir  conatTy. 
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I  regret  that  the  Kunandabari  list  is  so  meager,  bat  anfortunatety  my 
source  of  information  ran  dry  before  my  inqniries  coald  be  completed. 
There  are,  however,  eoongh  taken  together  with  the  previoasly  given 
marital  relations,  to  snggest  a  similarity  to  those  of  the  Dieri.  The 
third  term,  if  further  inquiry  shows  it  to  be  correct,  is  a  deviation. 

The  custom  of  Firaam  mast  necessarily  produce  doubt  as  to  the  pa- 
ternity of  children.  A  Dieri  woman  rarely  admits  that  any  particnlar 
man  is  the  father  of  her  child.*  I  have  shown  that  it  ia  the  groap  of  A 
men  who  cohabit  with  the  group  of  B  women  (Table  I)  and  uioe  versa, 
and  that  the  whole  group  of  women  to  which  the  mother  of  any  given 
child  belongs  are  also  regarded  aa  its  mothers.  Bat  a  distinction  U 
drawn  between  the  mother's  Firaarn  and  herKoa.  With  thelatterahe 
habitaally  cohabits.  She  was  specially  given  to  him  by  her  father,  or 
by  order  of  the  great  council.  Hence  he  claims  the  right  to  dispose  of 
her  daughter  in  marriage,  and  her  children  call  him  Apiri=fotber,  or 
Apinl=fatber-tome,  while  they  call  her  Piraura  Apirl  waka,  that  is  to 
say,  "  little  father."  Here  we  can  see  the  commencement  of  individaal 
marriage,  and  of  the  more  precise  notions  of  descent  which  follow  it. 

The  man's  PiraaruB  are  called  the  mothers  of  all  the  children  of  his 

.  Noa;  that  is,  of  all  the  cfaildreo  of  the  woman  with  whom  he  habitaally 

cohabits.    But  they  are  the  andri  waka,  that  ia  to  say,  the  *'  little 

mother"  of  those  children,  while  each  child's  own  mother  is  its  aDdri= 

mother,  or  andriniasmy  mother. 

Hence  a  noan  is  the  "  own  "  father  of  all  the  children  of  his  Koa,  but 
the  "  little  fother"  of  the  children  of  his  Piraurns.  It  follows  that  if 
every  woman  is  TSoa,  every  child  must  have  some  Apini,  t.  e.,  eome  "  par- 
ticular father,"  ani  patriapoteatag  can  begin. 

Given  the  cohabitation  of  a  gronp  of  A  men  with  a  group  of  B  women, 
as  I  have  shown  it  to  exist,  the  men  being  "  own  "  or  "  tribal  brothers," 
it  follows  naturally  that  each  one  is  the  father  in  common  of  all  the  children. 
This  we  see  expressed  in  the  classiflcatory  terms  tabolated  by  me  (Table 
IV).  The  "father's  sister's  hasband"  is  not  included  in  this  groap  of 
fathers.  He  is  kaka,  not  apiri.  Thereason  of  this  will  appear  from  the 
following  diagram.t 

(M)  A'  (M)  A  (F)  A 

JF)W  (^FyB  (M)  B 


The  diagram  shows  why  the  father,  other's  brother,  and  motho't 

*  loformuit.  He.  8.  OMon. 

t  EzplMifttlon  of  diKgnm.— A  and  B  are  the  two  intArmanying  group*.  (U)  A.  ud 
<U)  A.'  an  biothen,  (F)  A  ia  their  aiotet.  (F)  B  and  (F)  B'  am  the  vItm  of  (H)  A 
•nd  <H)  A'.  (H)  B  It  the  hasband  of  (F)  A.  B  fa  the  ehUd  of  (U)  A  uA  (F)  B. 
(ll)  =  niale;  (F)=*mal«.  ^ 
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mate^B  baabaDd  are  all  "  apiti,"  for  tbey  are  of  tlie  same  group,  (M)  A, 
which  fa  Piraam  to  groap  (M)  B.  The  mother's  brother  and  the  father's 
sister's  hasband — who  are  the  same  gronp  iodividnal— axe  both  Kska, 
and  form  part  of  another  marital  group,  (M)  B. 

I  have  said  that  in  spite  of  the  Piraura  system,  and  the  con&eqaent 
uncertainty  as  to  actual  pateruity,  there  is,  nevertheless,  a  tondency  to 
attribate  the  paternity  to  the  man  who  habitually  cohabits  with  the 
mother  of  the  child ;  that  is  to  say,  who  is  to  her  iu  the  relation  of  Koa, 
which,  indeed,  is  inchoate  individual  marriage.  He  is  the  "  father"  of 
the  child,  while  the  mother's  accessory  husband  is  only  the  "  little  father." 
Morever,  he  claims  the  right  to  dispose  of  the  danghter  of  his  Koa  in 
marriage,  though  she  may  be  do  facto  the  child  of  any  one  of  her  mother's 
Pirnuma. 

This  rests  upon  a  belief  which  is  not  peculiar  to  the  Dieii.  I  have 
found  it  in  every  Australian  tribe,  without  exception,  with  which  I  have 
acquaintance.  This  belief  is  that  the  child  is  derived  from  the  male 
parent  only,  and  that  the  mother  is  no  more  than  its  nurse.  As  a  black 
fellow  once  put  it  to  me,  "  The  man  gives  the  child  to  a  woman  to  take 
care  of  for  him,  and  he  can  do  whatever  he  likes  with  bis  own  child." 
This  is  so  wonderfully  like  Apollo's  well-known  dictum  in  the  Eumeol- 
des  as  to  be  positively  startling  when  beard  from  the  hps  of  an  Austral- 
ian black ;  bat  the  foregoing  is  not  the  only  inatance  within  my  knowl- 
edge in  which  the  belief  has  been  expressed  by  the  aborigines.  The 
Bobject  well  merits  fall  discussion,  but,  as  it  involves  the  important  ques- 
tion of  the  change  of  descent  from  the  female  Une  to  that  through  males, 
I  defer  its  further  consideration  to  the  penultimate  section  of  this 
memoir. 

I  now  offer  for  comparison  with  the  parental  and  filial  terms  of  re- 
lationship among  the  Dieri  and  Knnandaburi,  those  of  tribes  who  are 
socially  more  advanced, 

TABI.K  T. 


SDlUlh. 

EuiwL 

Mnirlng. 

mine* 

. 

I  have  found  the  stady  of  the  development  of  the  terms  of  relation- 
ship  osed  by  the  Australian  aborigines  to  be  one  of  extreme  difBcolty. 
When  arranged  in  groups,  as  I  have  arranged  them,  the  terms  of  one 
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.gronp  do  Dot  logically  follow  oat  those  of  tlie  antecedent  group,  as  do 
the  terms  used  by  savage  and  barbaric  tribes  in  other  parts  of  the 
world  collected  and  arranged  by  Dr.  Morgan  in  bis  magnificent  work 
on  systems  of  consangninity  and  aflSnity.  For  instance,  it  is  rare  to 
find  that  the  terms  of  the  filial  group  follow  logically  those  of  the  pa- 
rental gronp.  As  a  general  rule,  tlie  latter  has  departed  farthest  from 
simplicity.  The  Mnrring  list  is  a  case  in  point.  (See  table.)  Kor  have 
I  found  that  the  actual  social  status  of  any  Australian  tribe  in  the 
present  day  can  be  inferred  from  an  examination  of  the  terms  of  rela- 
tionship alone.  In  all  cases  it  is  evident  that  the  actaal  status  of  tJie 
tribe  is  in  advance  of  the  status  theoretically  deducible  from  the  terms 
of  relationship.  This  is  significant  and  points  to  social  development. 
The  most  extreme  case  within  my  knowledge  is  that  of  the  Kamai; 
and  I  have  selected  it  partly  for  this  reason,  and  partly  becaose  I  am 
better  acquainted  with  the  customs  of  this  tribe  than  with  those  of  any 
other.  It  is  a  good  example  of  the  pieservation  of  an  archaic  tiype 
under  changed  conditions. 

In  the  Kurnai  terms  we  have  precisely  the  analogues  of  the  Dieti; 
bat,  as  I  have  already  pointed  ont,  the  Kurnai  have  no  Piranra  prac- 
tice, and  indeed  would  look  upon  such  a  custom  with  horror.  Never- 
theless, as  I  have  said,  they  did  on  occasions  permit  a  license  which  to 
my  mind  strongly  points  to  its  former  existence  with  them  as  a  custom. 
Moreover,  the  terms  given  for  the  parental  gronp  point  to  snob  a  form 
of  groui>  marriage,  and  those  for  the  filial  group  strengthen  this  infer- 
ence. 

The  Mnrring,  in  their  tribal  organization,  their  individaal  marriage 
with  a  strong  obligation  of  fidelity  on  the  part  of  the  wife,  and  their 
agnatic  descent,  much  resemble  the  Kurnai ;  in  fact,  both  these  tribes 
may  be  said  to  stand  nearly  npou  the  same  social  level,  but  the  for- 
mer has  relationship  terms  considerably  more  difiiereutiate*)  than  those 
of  the  latter.  Yet  in  these  the  filial  gronp  still  retains  the  extreme 
simplicity  found  in  the  relations  of  tribes  who  have  group  marriage 
still  actnally  existing,  the  only  difference  being  that  tbe  Murring  terms 
for  "father's  brotlier"  and  "mother's  sister's  hnsband^are  differen- 
tiated from  that  for  "  fiither,"  as  also  are  the  terms  for  "  mother's  sister" 
and  "father's  brother's  wife"  from  that  for  "mother." 

In  both  the  Kurnai  and  the  Murring  tribes,  however,  there  is  a  dis- 
tinction made  between  the  t«rms  of  the  parental  gronp  which  is  worth 
noting  as  indicating  severally  two  processes  of  diSerestiation.  While 
the  Murring  have  separate  terms  to  distinguish  the  &tber,  the  Eathei'a 
brother,  and  the  mother's  sister's  husband,  who,  under  tlie  Pirauru  prao- 
tice  of  tbe  Dieri,  may  all  be  married  in  tbe  group  to  the  same  womao, 
the  Kurnai  make  no  distinction  between  these  terms  excepting  by  add- 
ing the  word  "brebba"  to  the  term  implying  paternity.  The  '*own 
fotbei"  is  Mungan,  while  the  father's  brother  and  the  mother's  sister^ 
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liasband  are  Brebba  muogaD  ;  that  is  to  say,  "the  other  father."  This 
^istiDctiou,  however,  is  rarely  used  io  ordinary  parlaoce,  though  it 
comes  out  when  particular  inquiry  is  made  as  to  the  relationship. 

VI. — THE   FBATBBNAL   RELATIONS, 

The  class  divisions,  viewed  in  their  Piranru  relation,  produce  two 
marital  groups,  and,  as  a  necessary  consequence,  they  also  prodace  pa- 
rent and  filial  groups.  The  Piraura  relation  also  creates,  as  a  matter 
of  course,  a  group  relation  between  the  children  of  tbe  Piraurus.  It 
ought  to  be  found,  and  it  is  found,  that  the  children  of  the  Piraum 
group  recognize  one  another  as  brothers  and  sisters.  Moreover,  all  the 
children  of  any  given  Noa  are  brothers  and  sisters  of  the  Piranru  group 
to  which  that  Noa  belongs.  But  when,  in  any  particular  part  of  that 
group,  a  man  babitnally  cohabits  with  bis  Noa  and  with  a  Plrauru,  and 
the  children  of  the  two  women  are  brought  up  together,  Mr.  Gason  tells 
me  that  there  is  a  recognition  in  this  family  of  a  superiority  in  the  chil- 
dren of  the  former  over  those  of  the  latter.  This  fact  is  of  the  very 
greatest  importance,  for  it  brings  as  to  the  dawning  of  birthright. 

The  fraternal  group,  as  shown  in  the  class  divisions,  embraces  all 
those  on  the  same  level  in  a  generation  who  are  of  the  same  class  name, 
but  more  especially  all  those  who  are  of  the  same  totem,  which  is 
nearer  to  the  individual  than  is  the  class.  The  "totems-men"  succor 
one  another  as  a  matter  of  course  in  all  tribes  in  which,  as  in  the  Dieri, 
the  social  organization  is  vtgorons.  Where,  however,  it  has  been  super- 
seded by  the  social  organization,  as  among  the  Knmai,  it  is  the  mem- 
bers of  the  local  group  who  aid  each  other,  and  this  bond  is  strength- 
«ned  by  the  far-reaching  relationships  in  this  tnbe,  sucb,  for  instance, 
as  that  of  "brother"  In  all  these  cases  the  individual  recognizes  and 
<sarrie3  out  the  obligation  laid  upon  him  by  the  group  of  which  he  is  a 
member. 

As  it  seems  to  tne,  the  division  of  the  community  into  two  primary 
-classes  and  lesser  divisions  has  evidently  been  brought  about  with  in- 
tention* to  prevent  those  conoectious  between  brother  and  sister,  and 
other  near  relations,  which  are  looked  upon  by  the  blacks  with  the  ut- 
most abhorrence.  The  prohibition  extends  beyond  the  children  of  the 
«ame  parents,  and  prevents  the  union  of  those  who  are  of  the  same 
-class  name  or  totem.  The  group  relations  which,  as  I  have  shown, 
spring  naturally  out  of  the  class  divisions  and  their  laws,  also  forbid 
the  marriage  of  all  who  are  within  the  fraternal  relations.  But  in  the 
less  advanced  tribes  I  have  met  with  an  instance  where  the  prohibition 
is  not  a  perpetual  injunction  never,  under  any  circumstances,  to  be 
l>roken.    In  the  Kunandaburi  tribe  the  prohibition  is  relaxed  on  the 

*  Tfaie  ia  opposed  to  the  c oin mo aly -received  notion  tbat  the  lower  savages  are  men- 
tally incapable  of  perceiviug  and  dealing  nitli  aDch  qneBtiooB.  But  the  fact  is  be- 
jond  dispute  tliat  they  do  perceive  tliem,  aod  discuss  them  fTeel;  uuoag  themselve*, 
tho  women  taking  an  active  part  iu  the  discassion. 
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occasioD  of  a  girrs  marriage,  when,  according  to  Mr.  O'Donnell,  her 
favore  may  be  ebared  "by  all  tlie  males  present  in  the  camp  without  re- 
gard to  relatioDBhip."  Id  the  Dieri  tribe,  however,  the  prohibitiOD,  as 
regards  intercourse  between  those  who  are  within  the  fraternal  rela- 
tions, is  never  relaxed.  N'o  greater  offense  can  be  offered  (o  a  Dieri 
man  or  woman  than  to  call  him  or  her  "  BOyiila  p4rchana,''  which  means, 
according  to  Mr.  Gason,  "  nearest  relatives,"  or,  in  its  anderstood  sense, 
"inceatuous  intercoarse  between  near  relatives.'*  Among  snch  are  all 
those  who  stand  in  the  fraternal  group  relation  to  one  another.*  That 
this  group  relation  is  a  real  one  to  the  Dieri  is  proved  by  the  fact  that 
such  au  offense  is  punished  by  the  great  council  of  the  tribe  with  death. 

In  the  more  advanced  tribes,  where  the  social  organization  has  giveo 
way  and  is  more  or  less  approaching  extinction,  if  not  utterly  ettinct, 
the  fratenial  group  survives  as  long  as  a  single  totem  remains  in  ex- 
istence, as  in  the  coiist  Murriug.  An^l,  where  the  totems  are  gone, 
it  becomes  transferred  in  a  modified  form  to  the  local  gronp,  whose 
members  are  then  thought  to  be  bo  "  near  to  each  other  "  in  blood  as  to 
he  forbidden  in  marriage.  It  is  well  to  remember  that  this  local  gronp 
has,  in  all  cases,  even  where  uterine  descent  is  strongest,  been  perpeta- 
ated  in  the  same  place  from  father  to  son  by  occupation,  I  may  almoet 
say  by  inheritance,  of  the  bunting  groands. 

The  relationship  terms  of  different  Australian  tribes,  which  I  have 
collected  and  tabulated,  show  three  types  of  the  fraternal  group. 

First.  All  the  descendants  of  several  brothers  or  of  several  sisters  are 
still  brothers  and  sisters  mutually ;  and  this  relationship  descends  in  an 
ever-expanding  fraternal  group.  Such  an  instance  is  that  of  the  Knmai 
tribe. 

Second.  The  descendants  of  several  brothers  are  differentiatAd  from 
the  descendants  of  several  sisters ;  so  that  two  fraternal  groups  come 
into  existence,  each  of  which  is  still  fraternal  within  its  own  limits,  hot 
is  not  so  towards  the  other  group.  Kevertheless,  the  prohibition  as  to 
marriage  between  the  members  of  the  two  groups  still  obtains.  The 
new  relation  thus  arising,  finds  expression  in  a  reciprocal  term  such  as 
the  "  Kami "  of  the  Dieri  (Table  YI).  Taken  in  the  widest  sense,  the 
contemporary  generation  "  on  the  same  level "  in  the  intermarryiog  di- 
visions A  and  B  (Table  I)  may  be  said  to  be  "  potential  spouses"  to  one 
another ;  but  the  marital  privilege  is  restricted  by  what  we  may  call  an 
"inner  regulation"  when  two  "Kami,''male  and  female,  are  the  chil-  , 
dren  of  own  brother  and  sister  respectively. 

Third.  The  fraternal  relations  tend  to  become  restricted  to  the  chil- 
dren of  one  pair.    There  is  also  a  tendency  to  a  mnltiplicatioo  of  distioot- 

*TbJepKihlb[tiouiDc1adM  not  only  "brother"  And  "sister,"  but  ftlaotbe  '■oonaiiis'* 
who  are  indicated  by  the  term  "kuol."  (See Table  VI.)  Altbongh  the  kami  b«loa(^ 
respectively,  to  Ilie  two  inteimarrying  olaaa  diTiaiona,  the  naanieaa  of  blood  atopallM 
marital  right.  We  have  hen  a  ptobibitioo  ooonted  tliroagh  tlie  male  line  in  a  tiiba 
which  has  uterine  deaoeut. 
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Ive  tennB,  thus  more  or  lees  differentiating  from  each  otiier,  the  Eami 
nambereti  9, 10, 11,  12,  io  Table  VI.  Such  an  instance  is  that  of  the 
Ooarnditch  Mara  tribe  of  Western  Victoria.*  It  is  instroctive  to  not» 
that  the  old  fraternal  terms  still  linjter,  attached  to  the  children  on  the 
maternal  side  in  accord  with  the  aterine  line  of  descent.  The  change 
has  taken  place  on  that  side  which  leans  towards  agnation. 

AltboQgh  I  have  not  fonnd  it  possible  to  determine  with  any  degree 
of  certaint;  the  social  status  of  any  tribe  fh)m  an  inspectioa  of  its  re- 
lationship terms,  yet  on  the  whole  I  may  rentare  to  say  that  in  geA- 
eral  the  type  of  system,  according  to  which  the  terms  are  arranged,  is 
correlated  in  some  degree  with  the  social  position  of  the  tribe  asing 
them. 

These  discrepancies  between  ancient  cnstom  on  the  one  hand,  as  the- 
oretically  inferred  from  the  terms  of  relationship,  and  present  usage  on 
the  other,  as  asoertained  by  careful  observation,  render  it  most  difficult 
to  bring  the  facts  briefly  into  order,  and  so  to  marshal  the  eTidence  as 
to  show  clearly  to  others  that  which  an  acquaintance  with  a  large  col- 
leotioD  of  relationship  terms  from  many  tribes  enables  me  to  perceive. 
To  bring  this  oat  with  the  necessary  clearness  would  reqnire  a  detailed 
statement  of  all  the  evidence  in  my  possession,  and,  ttiis  of  course,  is 
impossible  within  the  limits  of  this  paper.  The  subjoined  table,  how- 
ever, will  serve  in  some  degree  to  illustrate  the  preceding  remarks. 

Tabu  Yl.—Fi-ai«mal  relatUm*. 


Fmthtt't  btvUMT's  dughtar. . . , 

SSK:SSf:Zii,ii::::: 

6af.ttSttS.r-.::::: 

Bbuode 

LandDK 

TnndDng  or  Bniniii.„ 
Bnu-DSg  or  Lukdnk  .  ■ 


NcittatB  .. 
KMka... 
NgmtUU  .. 


U.  Mather'a  brstber'adughtoT . 


TandoDg  or  Bnmmii 
Ban-aog  or  Lnndak  . . 
Tandaiif  ar  Brwniuii 
BkO'iuiB  orLosdnk  . . 


X*akB  or  Hgattata. 


WutL 
Kokoofr 
KmU. 

WnrtfoiEt 


Tbe  ipeckai  vatj  be  elthar  mala  or  hnale. 
Tn. — BESTBI0TION8  TTPOH  UASBUaB. 

In  the  far-reaching  fraternal  relations  explained  in  the  previona  sec- 
tion there  is  an  equally  extended  prohibition  of  marriage.  The  rela- 
tionship,  which  is  recognized  between  the  persons  oonstitnting  this 
lai^  group  of  contemporaries,  not  only  prevents  there  being  any  inter- 
marriage between  them,  but  even  a  casnal  amour  is  regarded  with  ab- 
horrence ;  and,  as  I  have  already  noted,  it  may  be  pnnisbed  capitally 
under  the  moral  law  of  the  aborigines.    But  this  restriction  is  not  con- 

*  See  E»mil»Toi  and  Karuai,  p.  2T4.  Bince  the  pablication  of  th&t  work  I  am  In- 
debted to  the  most  obllglDg  inqniriea  of  Mrs.  Stable  for  fnrtheT  InformatiDD  «oiioeita- 
ing  tbe  Oonmditob  Hub.  I  now  lesm  that  it  has  a  olasa  syatem  almost  identioal 
with  that  of  the  Wotjoballok  noted  in  this  memoir.  .  , 
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fined  Co  the  fraternal  groape,  for  it  necessarily  also  affects  the  parents 
and  filial  groups  with  which  they  are  connected.  Theee  restrictions 
arise  oat  of  the  relationships  resulting  from  the  action  of  the  laws  which 
regulate  the  class  divisions  of  the  community.  Other  equally  stringent 
restrictions  are  connected  with  the  local  divisions  of  the  people.  I  shall 
now  briefly  note  what  they  are,  and  show  how  all  these  restrictjons 
aiEect  the  choice  of  a  wife,  not  only  within  the  tribe,  bat  even  beyond  it 
in  neighboring  tribes  with  which  there  is  connnbiom. 
*  1.  Prohibition  arising  out  of  the  claaa  and  totem  rntrujMoiu.— The  pro- 
hibition as  to  class  divides  the  whole  community  into  two  halves,  coin- 
ciding with  those  divisions,  which,  for  convenience  of  reference^  I  have 
called  A  and  B'  (Table  1).  By  this  arrangement  a  man  is  restricted 
in  his  choice  of  a  wife  to  one-half  of  the  oommnnity.  The  women  of  this 
half  are  his  potential  wives,  and  he  obtains  either  one  or  more  of  them 
according  to  certain  circnmstanoes  which  limit  his  inherited  right.  In 
some  tribes  the  totemic  regulations  still  ftirther  restrict  his  choice  to 
one  totem  oat  of  as  many  as  perhaps  a  dozen  which  compose  the  class. 
As  an  illustration  of  the  simpler  case,  I  take  the  Wotjoballuk  tribe  of 
Northwestern  Yictoria.t 

The  social  organisation  of  this  tribe  is  somewhat  peculiar,  and  may 
be  tline  tabulated. 

Tabu  TII. 


'ssar* 

TDt«m  dlTltlou. 

BnbtMtow. 

A.KiDkUoh.... 

tffiSiss^;: 

j^3-„"ss£Ki",:5=s^Si 

*  I  ban  DinlUed  tlie  origliwl  words  u  u 

Descent  in  this  class  system  is  uterine.  A  and  B  are  the  two  great 
primary  divisions,  which,  under  di&'ereot  names,  extend  across  the  Aus- 
tralian continent.}  The  peculiarity  in  this  Wotjoballuk  system  is  that 
the  primary  classes  divide  into  six  subclasses  which  are  totems,  and 
that  each  totem  class  has  associated  with  it  a  larger  or  smaller  group 
of  what  I  have  called  subtotems,  but  which  might  be  appropriately 
termed  pseudo-totems.  They  appear  to  me  to  be  totems  in  a  state  0[ 
development.  Hot  wind  has  at  least  five  of  them  White  oockatoo  has 
seventeen,  and  so  on  for  the  others.  That  these  subtotems  are  now  in 
process  of  gaining  a  sort  of  independence  may  be  shown  by  the  foUow- 

*  In  niMlf  tribes,  h  I  lutve  Blreadf  not«d,  A  And  B  mgkin  divide  into  four  nTi  nliwia. 
e.  g.,  their«ll-kDciwiiK*mUBToiIpu-Kamlw(A)andHiini-Enbi(B).  BntBiuM  tUl 
MTangement,  thODgb  it  extends  over  s  vast  •»»,  is  not  found  Muoag  th*  tartbes  tp»- 
olftUj  dealt  with  in  tfals  paper,  I  do  not  take  it  Into  oonddeiallon  hei*. 

i  Woti|o=meii,  ballak=people. 

1 1  have  DOW  fdeotified  with  eaoh  other  the  prlmsrj  classes  In  their  Tartoos  fonw 
.from  Mount Gambier  to  oear  the  Golf  of  Carpentaria;  that  Is  to  saj,  pnvtioally 
aoroas  the  whole  north  an'd  soath  extent  of  Eaetorn  Anatralla. 
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ing  instance;  a  mao  who  is  Erokitcb-Wartwut  (Hot  wind)  claimett  to 
owD  all  the  five  sabtotems  of  Hot  wind  (three  snakes  and  two  birds), 
jet  of  these  there  was  one  which  he  specially  claimed  as  "  belonging  ' 
to  him,  namely,  Hoiwnk  (carpAt'Snake).  TUna  his  totem  Hot  wind  seems 
to  have  been  in  procese  of  sabdivisioD  into  minor  totems,  and  this  man's 
division  might  have  become  Hot  wind  carpet-euake  had  not  civilizatioa 
mdely  stopped  the  process  by  almost  eztingaisfaing  the  tribe. 

Marriage  in  this  tribe  might  take  place  between  a  totem  of  one  clasq 
and  any  totem  of  the  other  class.  Thas  a  man  of  A  1  might  marry  a 
woman  of  B  4,  or  B  5,  or  B  6,  and  so  with  the  other  totems.  The  sub- 
totems  have  no  inflnence  on  marriage.  Id  this  tribe,  therefore,  the  class 
law  prohibits  a  man  &om  marrying  one-half  of  the  women  in  the  com- 
monity.* 

2.  ProkibilioH  arMng  out  of  bUtod  relationship. — By  the  action  of  the 
primary  dividons  a  man  is  restricted  in  his  choice  of  a  wife  to  one-half 
of  the  women.  Of  these  again  a  certain  number  are  ineligible  by  reason 
of  their  standing  in  some  of  the  forbidden  degrees  of  relationship  to  him. 
In  the  Wo^oballnk  tribe  with  nteiine  descent,  all  the  women  standing 
to  an  aspirant  in  the  relation  of  "father's  sister"  are  forbidden  to  him, 
as  also  are  all  the  danghters  of  these  women.  Sot  would  he  be  per- 
mitted to  take  the  daughter  of  his  mother's  own  brother,  although,  being 
of  the  class  intermarrying  with  his  own,  she  belongs  to  the  group  of 
women,  who,  according  to  the  general  class  law,  are  his  "potential 
wives.".  Further  than  this,  by  the  class  law  itself,  all  the  danghters  of 
his  father's  brothers,  as  well  as  thoseof  his  mothei's  sister's,  are  held  to 
be  too  near  in  blood  to  admit  of  a  lawful  union  with  them.  It  must  be 
remembered  that  in  this  tribe  marriages  were  settled  by  the  elders,  the 
girls  being  betrothed  often  in  early  childhood,  so  that  those  who  made 
tiie  marriages  were  not  liable  to  be  swa.ved  by  passion,  but  could  calmly 
consider  how  far  any  proposed  alliance  was  or  was  not  admissible.  It 
most  also  be  remembered  that  the  relatives  which  I  have  spoken  of  as 
indivldaals  are  in  fact  gronps,  and  that  individuals  counted  in  these 
gronps  came  into  them  through  others— in  other  words,  that  they  are 
"very  far  away"  group  relations.  The  prohibition  as  to  some  of  these 
might  be  disregarded  where  all  else  was  desirable ;  but  otherwise  they 
would  oertainly  be  insisted  npon,  and  probably  by  the  old  women  oC  the 
tribe  more  strenuonaly  than  by  any  one  else. 

3.  Prokibitton  arising  ovt  of  locaUti/. — A  further  prohibition  arises  out 
of  locality.  Local  proximity  by  birth  is  quite  an  insuperable  obstacle 
to  marriage  in  many  tribes,  in  which  a  man  is  absolutely  forbidden  to 

*  The  Toai  cIubm  into  whiob  A  and  B  divide  In  tbe  KuniUroi  and  many  other 
toibee  reatrict  matrimonial  choice  to  one-foarth  of  tlie  women.  And,  after  tbe  oom- 
pletioo  of  thia  memoir,  I  reoeiTed  from  Mr.  Allan  U.  Oiler,  of  Tennant'e  Creek,  North- 
ern Teiritory,  an  extremely  interesting  and  valnable  oommnnicatiOD  on  the  Wara- 
ninnga  tribe,  which  is  divided  into  eight  olasaea,  demonatrably  (ubdiviaiona  of  tbo 
fonr  olaaMS  above  mentfoned.  The  WarBmonga  claaaes  limit  the  choice  of  a  wlfo  to 
tme-eighth  ofthe  women.  lOO^lc 
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man;  a  woman  of  tbe  same  sabborde  or  anb-clan.  However  eligible 
she  may  be  in  other  respects,  the  fact  that  both  parties  belong  to  the 
same  locality  is  beld  by  oertaiD  tribes,  the  Komai  for  example,  to  make 
them  "too  near  each  other,"  that  is,  too  near  In  blood.  Even  in  some 
of  the  tribes  which  have  uterine  desceot  and  a  Tigorons  class  system  I 
find  this  to  be  the  case ;  and  bearing  in  mind  what  tbe  Piraam  prae 
tice  really  is,  one  can  easily  understand  how  all  the  people  of  any  gireo 
horde  may  come  to  consider  themselTea,  and  with  good  reason,  toe 
neariy  related  to  admitof  marriage  withoat  mixing  (he  same  "blood"  oi 
"  flesh." 

In  tribes  where  the  classes  and  totems  have  been  weakened,  or  almost 
extiDgnished  the  local  organization  in  hordes,  or  in  clans,  has  assumed 
ao  overwhelmiDg  preponderance,  and  the  local  restraints  npon  marriage 
are  strictly  enforced.  The  Ktimai  tribe  is  a  good  instance.  In  it,  as  I 
have  already  said,  tbe  totems  have  become  practically  extinct ;  and  the 
local  groups  bare  become  so  strictly  exogamons  that  sexual  interoonrae 
between  members  of  the  same  division  of  a  clan  is  looked  upon  with  the 
utmost  abliorrenoe.  In  olden  times — that  is,  before  Gippsland  was 
settled  by  tbe  whites— these  local  groups  must  have  been  boand  to- 
gether in  a  most  extraordinary  network  of  relationships.  For,  as  I  hare 
already  iwinted  out,  the  Kumai  terms  of  relationship  exhibit  a  most 
primitive  type,  and  tbe  parental  and  filial  groups  are  of  very  wide  ex- 
tent and  may  be  traced  into  sarprising  ramifications.*  Moreover  tbe 
filial  relations  were  inherited,  carrying  with  them  iraternal  relations  in 
ever  widening  lines.  Again,  tbe  children  of  brothers  and  tbe  children 
of  sisters'  own  or  tribal,  were  brothers  and  sisters  to  each  other  as  far 
as  descents  could  be  counted.  It  is  not  surprising  that  in  sooh  a  txibe 
the  difficulties  in  the  way  of  any  young  man  finding  a  girl  among  those 
locally  eligible,  who  did  not  stand  in  some  forbidden  degree  of  relatJoa* 
ship,  should  have  been  next  to  insurmountable. 

Bestrictions  snch  as  tbose  I  have  now  briedy  noted  are  fonod  in  all 
Australian  trit>es,  but  in  some  more  than  in  others.  When  one  reflects 
npon  the  wide  prohibition  of  class  and  totem  of  relataonshipa,  and  of 
locality,  and  adds  to  these  disabilities  all  the  further  restriction  of  blood 
fends,  one  cannot  feel  surprise  that  the  question  of  marriage  betwewi 
any  given  couple  should  be  the  subject  of  deep  and  careful  cooBider*- 
tion  by  the  elders  of  the  community,  and  that  it  should  often  piove  an 
insoluble  problem  to  those  who  seek  to  bring  it  about.f  No  wonder 
that  under  such  conditions  the  young  people  of  AuBtralian  tribes,  being 
still  further  hindered  by  the  practice  of  betrothal  of  infant  girls,  so  (rften 

*  I  liAv«  often  noticed  that  the  whole  Enmai  oommanity  app«u«d  to  be  nlstcd. 
Every  one  wemed  to  be  the  father,  mother,  Kin,  daaght«r,  brotber,  or  •jat«r  of  ever; 
one  else,  but  when  special  Inqnit;  waa  made,  tbe  "  tribal"  letationohip  was  diatta- 
gnished  fi«m  tbe  "own"  by  more  pnoiM  etstement,  as  the  " other  (biebba)  ftther,* 
"  other  mother,"  &o. 

I  The  "  natJOD,"  ooiuietiDg  of  the  Aldollnga  and  at  leaat  three  other  Mbea  of  Con* 
tial  AuBtraUo,  affords  a  good  inatonoe  of  the  extensive  marriage  probibitUiBa  ariaing 
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take  their  owd  conrse,  and  cot  the  gordian  koot  of  reetriotiou  by  elope- 
ment. In  Gippsland,  where  these  reatrictioDS  n-ere  of  ezceptional  ex- 
tent, so  aa  to  fonn  a  net  in  whose  meshes  every  indmdaal  Euntai  wan 
almost  certainly  entangled,  the  solution  of  the  difScolties  raised  by  the 
nearly  absolote  impossibility  of  obtaining  the  consent  of  parents  was 
foand  in  the  practice  of  elopement,  which  was  the  most  prevalent  fonn 
of  marriage. 

Tin,— THE  CHANGB  IN  THE  LINE  OF  DESCENT. 

In  a  late  memoir*  dealing  with  the  change  of  descent  in  Amtralian 
tribes,  the  practice  of  infant  betrothal  was  assigned  as  probably  the 
chief  cause  of  the  change.  Bot  I  have  c«me  to  see  at  the  root  of  be- 
trothal the  belief  which  I  have  noted  in  a  previous  section  of  this  mem- 
oir, "that  the  child  is  derived  from  the  male  parent  only,  and  that  the 
mother  is  no  more  than  its  nnrse."  This  belief  has  been  active  in  other 
directions.  It  has  aided  the  local  organization,  whose  perpetuation  from 
father  to  son  is  its  direct  expression,  to  over-ride  the  social  organization ;  ' 
and,  togeth^  with  betrothal,  which  produces  the  sense  of  separate  own- 
ership, it  has  tended  to  bring  about  ultimately  individual  marriage, 
with  a  change  of  descent  from  the  "group  of  female  Piraaru  "  to  the 
individual  male  "  Noa." 

This  belief  in  the  renewal  of  a  man  in  his  son  is  not,  nor  has  it  been, 
confined  to  the  Aostralian  aborigines.  It  is  probably  as  old  as  the  time 
when  men  first  began  to  speculate  upon  the  phenomena  within  and  with- 
out themselves.  I>r.  Heam,  in  his  valuable  work,  the  Aryan  House- 
hold,f  shows  that  the  "  worship  of  the  house-father**  ij  founded  on  the. 
very  belief  which  I  find  among  the  Australian  savages.  It  is  found 
distinctly  ennnciated  in  passages  of  the  classical  writers,  and  it  forms 
the  central  idea  on  which  ^schylos  has  caused  the  third  part  of  his 
majestic  Oiestean  trilogy  to  turn.  Often  as  the  case  of  Orestes  has  been 
quoted,  it  seems  to  me  that,  as  examined  by  the  side-lights  of  Australian 
oostom,  there  may  be  even  yet  some  views  of  it  whose  significance  has 
not  been  clearly  seen.  I  may  be  excused  for  briefly  considering  it  here, 
because  it  seems  to  me  to  raise  some  curious  questions  as  to  the  exist- 
ence of  uterine  descent  among  the  Hellenic  ancestors, 
out  of  the  combined  infloeooe  of  class  dMsiona  and  of  loc»lit.v.  These  tribes  are 
diTided  socially  into  four  claaaea,  which  cover  at  leart  aiztj-fonr  local  groope.  Ac- 
oordiog  to  my  present  iuformatlon  [which  is  not  yet  complete)  the  matrimonial 
restriction  arising  ont  of  the  four  claeses  ie  as  nenal,  bnt  in  addition  a  man's  choice 
b  in  every  case  confined  to  a  few  of  the  local  groups,     (Informant,'  Rev.  H.  Kempe.) 

1  bare  endeavored  to  show  tn  the  Dieri  the  prohtbltionH  arising  ont  of  class  and 
close  relationship,  and  in  the  Knrnal  those  arising  ont  of  close  relationship  and  local- 
ity. In  the  Aldolinga  all  these  restricting  forces  combine,  and  reenlt  in  the  narrow- 
ing down  of  the  matrimonial  choice  to  an  incredibly  small  fraction  of  the  whole 
n  amber  of  women. 

'"  t'rom  Mother-right  to  Father-right,"  by  A.W.  Howitt  and  LorimerFisOD.  Joor- 
ual  of  tlie  Aolhropological  Institote  of  Graat  Britain  and  Ireland.    Aagnst  1882. 

t  The  Aryan  Household.  W.  E.  Hearn,  LL.  D.  0.  Roberlsoo,  Molbonme,  1878.  See 
also  Do  Conlaoges,  La  Cil6  Antiqne,  p.  37,  Paris,  1816. 
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In  the  Orestesn  trilogy,  of  which  the  Eameoidea  forms  the  final  and 
most  strikiDg  part,  ^scbyloB  had  apparently  eeveral  objects  in  view. 
He  glorified  the  institatioos  of  the  Atheniati  people  by  aasigniug  a 
divine  origin  to  their  great  couu<nl,  the  AreiopagOB,  doabtless  as  op- 
posed to  the  *'  modemiziDg  inatitntions } "  he  showed  the  perfect  action 
of  an  ancestral  corse,  together  with  divine  Tengeaoce  apon  a  doomed 
race,  the  impions  house  of  Pelops,  and  those  who  had  become  engrafted 
apOD  it;  and  I  venture  to  think  that  in  the  Eoimenides  he  also  gaves 
dramatic  version  of  the  change  eflfect«d  in  past  ages  in  the  line  of  des- 
cent The  whcde  gravamen  of  the  charge  against  Orestes  is  tliat  he  has 
shed  the  blood  of  his  mother  "  being  liindred."  In  reply  for  the  defense 
ApoUo  delivers  a  dictam,  which,  he  takes  care  to  state,  is  derived 
directly  ftom  Zens  himself,  and  this  dictnm  is  confirmed  by  Athene, 
-.he  embodiment  of  Divine  wisdom.  The  words  placed  in  the  month  of 
Apollo  are  those  I  desire  to  note.  In  the  course  bf  the  prosecution  of 
Orestes,  the  Brinyes  declare  their  ancient  Jurisdiction  to  be  over  those 
who  have  shed  the  blood  of  kindred,  and  they  claim  the  right  to  "  hale 
below  ""  the  aecnsed,  he  having  "  poared  out  upon  the  ground  the  kin- 
dred blood  of  his  mother."  f  In  reply  te  this,  Apollo,  as  oonnsel  f« 
the  defense,  raises  a  nice  point,  on  which,  as  the  month-piece  of  Zens, 
he  declares  the  law.  He  deniee  the  authorship  of  the  child  to  the 
womon,  declaring  that  she  receives  the  germ  merely  "  as  a  bailee,"  so 
to  speak.  The  sire,  be  says,  is  the  author,  for  whom  she  preserves  and 
nourishes  the  young  plant,  as  for  one  to  whom  she  is  united  by  ties, 
whicb,  tfaongh  sacred,  are  expressly  denied  to  be  those  of  lunahip4 

Here  we  have  precisely  the  sentiment  already  quoted  by  me  from  my 
aboriginal  informant,  that "  the  man  gives  the  child  to  a  woman  to  take 
care  of  foe  him  " ;  and  this  I  recognize  as  being  at  the  root  of  changes 
which  have  occurred  in  the  social  organization  of  the  Australian  tribes, 
.^scfaylus  shows  the  uterine  line  of  descent  as  being  the  foundation  od 
which  rested  thejurisdiction  of  the  Erinyes,  "assigned  to  tbem  at  their 
birth,"  $  and  therefore  of  venerable  antiquity.  By  the  equally  divided 
vote  of  the  judges  he  shows  men's  minds  hating  half-way  between  the 
old  views  and  the  new,  and  he  assigns  the  canse  and  the  reason  joati- 
fying  the  momentoos  change  which  was  effected  under  a  direct  divine 
mandate  through  the  month  of  the  prophetic  Apollo.  It  seems  to  me 
that  these  conclusions  may  be  drawn  from  the  language  nsed  by  the 
dramatis  peraona,  and  moreover  that  .^scbylns  may  possibly  have  had 
such  conclosions  in  his  mind  when  composing  the  Oresteau  trilogy. 

It  has  been  a  feature  of  the  past  history  of  mankind  that  grvat  and 
momeutons  changes  have  been  made  nnder  an  alleged  divine  direction. 
Of  old  the  lawgiver  was  the  priest,  and  the  priest  declared  himself  to 

■  Eamenidet,  957,  Cunb.  Tezt^  |  Emu.,  AI7  m.t.X. 

tA.,a93.  in..aao,aa». 
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be  tbe  diriiie  mouthpiece.  I&  the  connie  of  time  the  office  of  lawgiver 
became  separated  from  that  of  the  priesthood,  but  at  the  time  pictured 
by  ^Bchylos  the  two  oflBces  were  still  onited.  In  savage  tribea,  such 
as  those  of  Australia,  it  cannot  be  said  that  there  are  either  priesthood 
or  lawgivers,  in  the  modem  sense  of  the  words ;  bot  it  is  possible  to 
see  what  I  may  call  the  germ  of  these  offices,  prepared  under  favoring 
oonditioDe  to  develop  into  active  existence. 

As  I  have  said,  there  is  no  priesthood  in  the  Australian  tribes ;  bat 
in  their  wizards  I  can  recognize  those  who,  if  I  may  ase  the  eEpression, 
already  stand  at  the  threshbold  of  the  temple,  prepared  to  advance  and 
take  their  place  at  the  altar  when  the  edifice  shall  be  completed. 

These  men  profess  to  be  in  commanicatioa  with  the  ancestral  spirits 
and  with  the  great  Supreme  Being,  the  founder  of  their  race,  whose 
sacred  ceremonies  of  iuitiatiou  they  condact  and  of  whose  laws — tbe 
ancestral  customs — they  are  the  depositaries.  Were  I  to  find  an  explan- 
ation given  by  an  Australian  tribe  to  account  for  the  change  in  descent 
in  their  class  system,  I  doubt  not  I  should  find  it  attribnted  to  a  com- 
mand from  their  Great  Spirit,  through  the  month  of  the  tribal  wizard. 
This,  indeed,  is  almost  implied  by  tbe  stat«meuts  which  I  have  heard 
made  by  old  men  at  initiation  ceremonies,  that  all  tbe  iustitotions  of 
tbe  tribe  were  in  the  first  instance  established  by  him  whom  they 
speak  of  and  reverence  as  the  All-father  of  the  tribe.* 

It  seems  to  me  that  tbe  Important  bearing  of  this  primitive  belief  is 
only  now  beginning  to  be  appreciated.  When  it«  influence  upon  tbe 
development  of  early  society,  and  upon  the  beliefs  of  the  early  world, 
is  fully  recognized,  it  will  be  found  that  its  effiBots  have  not  been  eon- 
fined  to  the  development  of  the  ancestral  worship  of  our  Aryan  fore- 
fothers. 

IX. — OONOLUBION. 

The  subject  which  I  have  dealt  with  in,  I  fear,  but  an  imperfect 
manner,  is  one  of  the  most  difficult  of  those  which  are  met  with  in 
studying  savage  society  in  Australia.     In  the  Australian  terms  of  re- 

*  I  find  that  the  great  8apr«^  Being,  who,  ss  th^  Anetrftllsoa  belioTe,  Uvea  in  a 
iMid  beyond  ifae  Tanlted  akj,  is  known  under  mauf  different  nuuea  In  the  vuiona 
tciliea,  perfaftps  nnder  ■«  inuiy  uamN  H  there  Brs  tribes.  These  nsines,  l>eiii(  oon- 
neoted  with  the  ioitiAtion  oeremonies,  are  often  too  saored  to  be  uttered  by  the  tiitw*- 
men  aaTe  daring  the  celebration  of  tha»e  "mysteries"  from  which  tbe  uninitiated 
MS  excluded.  For  Instance,  the  Woiworang  tribe  of  the  Tarra  Hiver  district  called 
tbe  "Qreat  Spirit"  BanJU;  the  Wtradjeri  tribe  of  the  Lower  Mnrrnmbidgee  call  him 
Baiame,  and  the  Harring  of  the  monntaiiis  and  of  tbe  coast  oall  him  DAramSltin. 
But  tbew  names  are  not  for  common  utterance.  They  are  generally  reeerved  tar  tbe 
•seret  oeremonies  of  initiation,  and  all  tbeae  tribes  usually  and  in  preference  speak 
of  the  Qreat  Being  by  words  meaning  in  their  ■everalIaiigaages"0Dr  father."  Tha 
Knm^  of  Qippsland  know  bim  only  by  this  name  (Mangan  nganra)  and  utter  It, 
when  eompelled  to  do  so,  with  reverential  awe.  I  have  seen  AoBtroUan  blacks,  when 
ivferring  to  their  Bapreme  Beiug,  do  so  by  gesture,  tbos  avoiding  the  nttetaoce  of 
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latioD8bip  there  are  matiy  anomalies  which  caaoot  be  explained  with- 
out a  competent  knowledge  of  the  dialects  in  which  they  occnr,  and  of 
the  cnstoDiB  of  the  tribes  nsing  them.  3nch  a  knowledge  is  not  to  be 
looked  for  in  any  one  investigator.  The  present  memoir  most,  there- 
fore, be  looked  upon  as  no  more  than  an  attempt  to  "  prospect"  the  rich 
field  which  has  so  long  awaited  examination.  How  far  I  may  have  sno- 
ceeded  in  the  attempt  I  will  not  venture  to  snnniee,  but  will  leave  it  fitr 
the  consicleration  of  antbiopologtsts. 

I  think,  however,  I  may  venture  to  say  that  I  have  shown  good 
groands  for  accepting  the  following  conclusions : 

1.  The  claas  divisions  and  totems  are  gronps  held  together  by  common 
descent. 

2.  The  class  divisions  and  the  totems  form  in  the  aggregate  two  ex- 
ogamons  intermarryiDg  divisions  of  the  community. 

3.  The  marriage  relation  between  these  twoexogamoas  divisioc*  was 
probably  at  one  period  the  common  co-habitation,  as  occasion,  food,  sap- 
ply,  and  other  conditions  allowed,  of  a  group  of  males  belonging  to  one 
division  with  a  group  of  females  belonging  to  the  other  division ;  and  that 
even  now  Uiis  communal  marriage  exists  in  a  somewhat  limited  form. 

4.  The  marital  relations,  being  those  of  gronp  to  gronp,  Uie  terms  of 
relationship  which  arose  and  were  used,  necessarily  expressed  this  rela- 
tion of  gronp  to  gronp,  as  well  as  of  the  individual  to  the  group,  and  of 
the  individnal  to  the  individnal. 

6.  The  filial  relations  of  one  generation  to  the  preceding  generation 
are  those  of  gronp  to  group,  and  are  clearly  brought  into  view  by  the 
Piraarn  practice,  under  which  the  children  are  necessarily  the  children 
of  a  male  gronp,  and  not  of  an  individual. 

6.  The  conditions  of  3  and  5  necessarily  require  those  terms  which  I 
have  tabulated  as  the  "fraternal.'* 

The  evidence,  which  I  have  endeavored  to  state  with  clearness,  is,  I 
I  feel,  very  incomplete,  and  therefore  wanting  in  that  entire  aoity 
which  I  should  have  liked  to  give  it  Snt,  looking  at  the  facts  which 
have  been  ascertained,  I  ventare  to  submit  that  the  sjntems  in  nse 
among  the  Australian  tribes  indicate  relationships  which  have  been,  and 
are,  fiilly  as  real  to  them  as  onrs  are  to  us  }^hat  the  terms  have  arisen 
under  social  conditions  whose  survival  we  may  now  distinctiy  recog- 
nise as  stilt  existing  in  the  least  advanced  tribes,  and  that  they  have 
been  developed  and  modified  under  the  influence  of  changing  social 
conditions,  just  as  language,  laws,  religions,  and  even  society  itself 
have  been  developed  and  modified. 

The  Anstrslian  evidence,  as  far  as  it  has  been  systematically  collected 
and  examined,  supports  in  the  main  the  views  enunciated  by  the  late 
Dr.  Lewis  H.  Morgan.  He  was  subjected  to  violent  attacks  by  certain 
critics,  who  held  views  to  which  his  own,  if  accepted,  were  fatal.  This 
confirmation  of  his  conclustous  will  be  gratifying  to  all  who,  like  myself, 
admire  his  single  hearted  seareh  after  truth,  and  who  feel  a  sincere  re- 
spect for  his  memory. 
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MOUNDS  OF  SANGAMON  COTJNTT,  ILLINOIS. 
By  Jahbs  Wickbbsbam,  <tf  Hoc  Tacima,  Watk.  Ttn. 


If  depth  in  the  earth  is  a  ataadard  by  which  to  jndge  the  age  of  the 
relics  of  a  race,  there  have  been  Bome  found  in  SangamoD  Ooaoty,  Sli- 
noiB,  which  may  with  safety  be  referred  to  a  very  great  antiqaity. 

At  many  places  along  the  Sagamoo  River  are  what  are  called  <*  eaod 
blnflb."  They  are  stratified,  the  etrata  being  composed  of  sand,  gravel, 
or  clay,  and  varying  in  thickness  from  an  inch  to  3  or  4  feet.  These 
binffs  are  of  more  recent  origin  than  the  clay  and  stone  blufb  along  the 
stream.  Tfaey  have,  however,  the  same  forest  covering.  About  4  miles 
northwest  of  the  city  of  Springfield  are  some  of  these  bln£b,  fivm  which 
•  grear  quantities  of  bnilding  sand  are  obtained.  The  pit  to  which  at- 
tention is  particularly  directed  is  situated  on  the  west  side  of  the  Car- 
penter's Mill  wagon-road,  and  abont  tOO  yards  soothwest  of  the  Sand 
Hill  sohool-hoase.  In  this  pit,  at  a  depth  of  abont  15  feet,  is  a  stratum 
of  clay  from  12  to  20  inches  in  thickness.  A  workman  engaged  in 
loading  his  wagon  with  sand  from  immediately  underneath  this  layer 
of  day  came  upon  some  bones  of  areddish  color,  and  two  pieces  of  stone 
of  a  peculiar  shape.  He  recognized  in  the  bones  the  skeleton  of  a  hu- 
man being.  In  being  removed  from  its  sandy  bed  the  sknll  was  crushed 
to  pieces,  but  some  of  the  larger  bones  of  the  body  were  carefully  placed 
under  an  overhanging  bank  out  of  the  way.  With  the  b«nes  were  fonnd 
two  stones,  one  an  ax  of  common  pattern  and  of  good  workmanship, 
now  in  possession  of  the  writer,  and  the  other  is  described  as  triangular 
in  shape,  and  *'  with  some  fanny  marks  cat  on  it."  A  boy  who  was  as- 
sisting the  workman  bronghtthestone  ax  home,  and  the  writer  received 
it  from  his  hand  ;  the  other  stone  was  placed  with  the  bones,-apd  they 
have  unfortanately  been  lost  by  a  "  slide  "  in  the  pit.  Inquiry  among 
other  workmen  brought  to  light  the  fact  that  several  of  them  had  found 
arrowheads  or  spear-heads  in  the  pit.  Of  so  little  importance  did  they 
deem  them,  however,  that  but  one  could  he  recovered,  which  was  given 
to  the  writer,  and  is  now  is  his  collection.  This  is  a  spear-head  abont 
5  inches  in  length.  The  barbs  and  a  small  partof  the  iMwe  were  broken 
off  when  struck  by  the  spade }  otherwise  the  head  is  in  good  shape  and 
shows  superior  workmanship.  It  was  fonnd  on  a  layer  of  clay,  some  2 
or  3  feet  lower  in  the  pit  than  the  skeleton,  bat  not  immediately  under 
the  skeleton,  nor  by  the  same  workman.  Three  different  theories  have 
been  advanced  to  acconntfor  the  presence  of  these  obfeots  at  so  great  a 
depth :  (1)  That  they  were  carried  from  the  surface  by  a  "  slide  ^  in 
the  bhnks  of  the  pit ;  (2)  that  they  were  boried  ftom  the  surface  by  a  pre- 
historic race;  and  (3)  that  they  were  deposited  in  the  bluff  during  the 
period  of  its  formation. 

There  are  many  Indian  cemeteries  aloug  Sangamon  Bi  ver,  and  at  first 
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it  was  believed  that  a  "slide"  of  the  banks  of  the  pit  faadcanied  from 
Dear  tbe  earface  the  skeleton  and  weapons  of  one  of  these  ancient  in- 
habitants  of  our  country.  Tbe  workman  who  made  tbe  discovery  a^d 
that  be  first  removed  the  layer  of  clay,  and  tfaen  found  tbe  skeleton  in 
the  sand  under  it;  and  the  boy  who  was  asBisting  bim,  and  who  was 
present,  corroborated  his  statement.  Workmen  who  found  arrowheads 
or  spearheads  were  positive  that  tbey  had  not  been  carried  by  a  slide 
to  where  they  were  discovered.  They  were  lying  in  the  sand  just  above 
a  layer  of  clay,  and,  in  one  instance,  in  the  clay.  Being  under  level 
ground,  and  quite  a  distance  from  a  bank  or  hill  of  any  kind,  it  is  im- 
possible that  they  could  have  been  deposited  by  a  slide  of  tbe  earth 
prior  to  tbe  opening  of  the  sand  pit.  It  is  not  likely  that  they  wen 
bnried  fi-om  the  present  surface.  If  nothing  bat  the  skeleton  and  ac- 
companying stones  had  been  seen,  this  might  have  served  as  an  expla- 
nation ;  but  at  different  places  in  the  pit,  and  at  different  levels,  vther 
objects  were  found.  It  is  not  probable  that  they  were  bnried  singly  at 
sncb  a  depth.  After  a  carefnl  examination  tbe  writer  is  firmly  con- 
vinced that  tbe  third  theory  is  correct,  viz,  that  the  objects  were  de- 
posited in  the  bluff  during  the  period  of  its  erection,  or  growth. 

BOSS  HOXTNDS. 

On  the  north  bank  of  the  Sangamon  Biver,  in  Cooper  Township,  on 
the  SE,  i  of  the  SE.  ^  Sec.  5,  is  a  group  of  mounds  of  more  than  ordi- 
nary interest,  from  the  fact  that  an  attempt  was  made  by  tbe  builders 
to  protect  a  tr^t  of  laud  by  mounds  on  all  its  sides  easily  assailed  by 
an  enemy. 


Fio.  I. — Ro«a  Moonds,  Sangamon  Co.,  111. 

The  south  face  of  the  blnff  along  the  river  is  almost  perpendicular, 

and  it  would  be  difficult  for  an  enemy  to  makeaancceasful  attack  from 

this  direction.    Conseqnently  no  mounds  are  fonnd  here.    At  tbe  west- 
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em  point,  however,  an  ascent  might  be  more  readily  made,  and  here  we 
find  a  mound.  The  oorthweBtern  face,  along  the  spring  branch,  is  also 
Tery  steep  and  easily  defended.  At  the  east  end  the  bluff  would  be 
easily  ascended,  and  here  were  built  three  mounds.  But  the  point  most 
liable  to  attack,  and  the  hardest  to  defend,  the  point  at  which  an  enemy 
might  msh  across  level  ground  into  the  encampment,  lies  between  the 
heads  of  the  two  little  spring  branches,  and  was  defended  by  four 
mooods.  At  all  other  points,  except  where  the  mounds  are  placed,  the 
hinff  is  BO  steep  aud  hard  to  climb  that  a  few  resolute  men  on  top  could 
repulse  a  host.  Opposite  the  mounds  an  entrance  to  the  high  level 
groand  would  be  easy.  Mounds  1  to  6  are  oblong,  1,  5,  and  6  having 
the  greatest  length  north  and  south,  and  2  to  4  the  greatest  length  east 
and  west.  These  long  mounds  are  about  20  feet  in  width,  50  feet  in 
length,  and  18  inches  height.  Mound  7  and  8  are  round,  7  having  a  di- 
ameter of  about  30  feet  by  a  height  of  18  inches,  while  8  has  a 
diameter  of  50  feet  by  a  height  of  2  feet.  The  blaff  is  covered  with 
heavy  timber.  The  immediate  ueighborhood  was  known  to  the  Indiana 
and  early  settlers  as  good  hunting  grounds.    No  exploration  was  made. 

OLCOTT  MOUNDS. 

About  a  quarter  of  a  mile  above  the  junction  of  Horse  Creek  and 
South  Fork,  on  the  east  baok  of  the  latter,  in  Rochester  Township,  on 
the  SE.  i  of  the  NW.  ^  Sec.  20,  is  a  group  of  mounds.  The  following  is 
a  sketch  of  the  location  and  surrounding  natural  features: 


Fio.  S.— Olcott  Uonods,  Sangamon  Co.,  111. 
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Monnds  1  to  3  are  longest  Dortli  and  south  (30  by  50  feet),  and  from 
16  to  18  inches  in  height.  Monnds  4  and  5  are  round,  4  baTing  a 
diameter  of  50  feet  and  a  height  of  4  feet,  while  5  does  not  exceed  40 
feet  in  diameter  nor  3  feet  in  height.  The  binff  ou  which  the  gronp  is 
located  has  been  cleared  of  heavy  timber  for  several  years,  and  is  now 
nsed  as  pasture  land.  The  writer  assisted  iu  exploring  monnds  1, 2,  and 
6 ;  bat  no  archseological  objects  were  fonod.  Uik>u  a  former  excava- 
tion, in  mound  4,  Mr.  Olcott  discovered,  at  the  level  of  the  bottom  of 
the  mound,  a  skeleton  in  such  a  decayed  state  that  only  parts  of  it  oonld 
be  removed..  The  sknll  was  broken  into  small  pieces.  The  body  had 
been  buried  at  fall  length,  with  the  head  to  the  west,  in  the  center  of 
the  mound.  Nothing  was  found  but  the  skeleton.  It  was  impossible 
to  determine  where  the  material  was  procured  for  the  erection  of  tbeee 
mounds.  Usually  depressions  near  by  indicate  the  spot,  but  no  such 
depressions  appear  in  the  neighborhood  of  this  group.  No  particular 
arrangement  of  the  material  was  observed.  The  location  of  this  gronp 
placed  the  builders  between  a  good  spring  and  a  river  of  clear  water. 
A  quarter  of  a  mile  to  the  northeast  was  the  open  prairie;  and  a  like 
distance  to  the  southeast  was  a  peculiar  spring,  now  known  as  the  "  Old 
Lick  Spring,"  where  the  buffalo  congregated  to  lick  the  ground,  leaving 
a  hole  6  or  7  feet  deep  by  50  feet  in  diameter.  The  "  early  settlers" 
were  in  the  habit  of  repairing  to  this  spring,  and  salting  a  log  and  then 
lying  in  wait  for  deer.  It  is  not  improbable  that  the  mound  builder 
may  have  supplied  the  family  larder  in  a  similar  way  centuriee  before. 
The  center  of  the  "  lick  "  is  a  quagmire  several  feet  deep,  covered  with 
a  tough  growth  of  moss. 

DAWSON  HOUNDS. 

Un  the  east  bank  of  the  South  Fork,  2  miles  south  of  its  juncture 
with  Sangamon  Biver,  in  Rochester  Township,  on  the  SE.  i  of  the  NE. 
1  Sec.  4,  are  two  groups  of  mounds.  The  following  plan  shows  the 
number  and  relative  position  : 

Mounds  1  to  4  are  on  the  blnff,  30  or  40  feet  above  South  Fork,  while 
mounds  5  to  10  are  on  a  similar  bluflf  above  Bocbester  Creek.  These 
blnfEs  are  almost  perpendicular  on  the  faces  next  to  the  streams,  while 
in  the  center  they  slope  smoothly  down  to  a  spring  branch.  The  ax 
of  the  "pale-Cftce"  has  not  yet  invaded  the  woods  on  these  binffe,  ex- 
cept to  clear  the  roadway  passing  between  mounds  2  and  3.  A  pecu- 
liarity of  the  mounds  iu  these  groups  is  that  they  are  not  roond,  but 
have,  generally,  the  greatest  length  from  north  to  south,  although 
mounds  6  and  7  have  their  greatest  length  east  and  west.  They  will 
average  40  feet  in  length  by  20  feet  in  breadth,  and  from  18  to  20  inches 
in  height.  No  excavation  was  made  by  the  writer,  but  iu  mound  10 
was  a  large  hole,  showing  quite  plainly  that  some  person  had  explored 
therein  at  s  recent  date.    Some  years  ago,  while  the  rood  leading 
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tfarongli  1  to  4  was  being  worked,  haman  bones  were  thrown  from  one  of 
the  mounds,  but  from  which  one  it  coald  not  be  ascertained.    The 


1                            fl«5«^5^-r-^                      1 

^ 

^ 

Fia.  3. — DftWBOD  Uonnda,  Sangamoc  CoiiqI;,  IllmoiB. 

builders  of  these  structures  were  in  the  neighborho<xl  of  everything 
necessary  to  savage  life,  good  bunting,  fishing,  tillable  land,  drinking- 
water,  And  fuel. 

M'CLEBNABD   MOUNDS. 

A  mile  and  a  quarter  south  of  the  junction  of  South  Fork  and  the 
Sangamon  Biver,  on  the  east  blufb  of  South  Fork,  on  the  SE.  i  of  the 


Fio.  4. — McClemard  Uoands,  Saagainon  Cui 
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8E.  i  Sec.  33,  Id  Olear  Lake  Tovnship,  ia  a  group  of  five  moands.  It 
lies  OQ  a  Lillflide  sloping  toward  tbe  streatn,  aud  a  quarter  of  a  mile  to 
the  east  of  Soath  Fork.  Tbe  foIlowiDg  plau  shows  groapiag  location : 
Mounds  1  to  3  are  round,  50  or  60  feet  in  diameter,  and  18  or  20  inchea 
Mgh.  Mounds  land  5 are  abont  50  feet  long, by 30  wide,  and  18  innbes 
high.  Lines  drawn  througb  the  center  of  i  and  5,  from  end  to  end, 
wonld^eet  in  tbe  center  of  1.  These  mounds  are  100  feet  apart.  '  Xo 
exploration  was  attempted.  The  ground  is  in  cultivation  as  grass 
land,  but  the  mounds  are  still  quite  distinct  Back  on  tbe  btufT,  to  tbe 
east  a  short  distance,  was  the  prairie ;  to  the  west  a  quarter  of  a  mile, 
South  Fork  ;  on  tlie  north  and  south  small  spring  branches. 

WATSON  MODHDS. 

A  quarter  of  a  mile  south  of  tbe  bridge,  where  tbe  Clear  Lake  wagon- 
road  crosses  Sangamon  River,  in  Clear  Lake  Township,  on  tbe  SE.  ^  of 
tbe  SE.  i  Sec  21,  is  a  group  of  foar  mounds.  The  folloiwiug  sketch  wilt 
show  the  location  of  tbe  monnds  with  regard  to  each  other,  as  well  as 
to  the  surroonding  natural  features: 


Pig.  5.^WatBon  Monnds,  SangwnoD  Connty,  niinois. 

Monods  1  to  3  are  round,  1  and  3  being  probably  30  feet  in  diameter 
by  18  inches  in  height,  while  mound  2  is  about  40  feet  in  diameter  by 
18  or  20  inches  in  height.  Mound  4  is  about  40  feet  long,  east  and  west, 
by  20  feet  in  breadth,  and  18  inches  in  height.  Moubds  1  and  2  are 
probably  50  feet  apart ;  2  and  3  are  150  yards  apart ;  3  and  4  abont  100 
feet.  No  excavation  was  made.  The  mouni}s  follow  the  line  of  tlie  bluff 
north  and  south.    The  ground  at  the  south  end  of  the  bloff  has  beea 
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in  caltiv^on  for  Boveral  years,  but  the  monnds  are  still  quite  distioct. 
The  eastern  face  of  the  bluff  iB  almost  perpendicular.  Between  the 
blufif  and  river  is  low,  marshy  ground,  but  the  river  bends  in  to  the 
bluff  a  little  farther  up.  Mound  i  is  in  the  timber,  bat  tillable  land, 
springs,  and  the  river  are  near. 

LYON  MOUMDS. 

Tip  Sugar  Creek,  about  a  mile  from  its  junction  with  the  Sangsmou 
Eiver,  are  two  mounds.  They  are  situated  on  the  east  bank  of  Sugar 
Creek,  on  a  bluff  30  or  40  feet  high,  on  the  SE.  i  of  the  NW.  i  Sec.2S, 
in  Clear  Lake  Township.  The  following  sketch  will  give  some  idea,  of 
their  situation : 


s 

-l&gm. 

%-*a*.--     J 

Fto.  6. — Lyon  Uonods,  SaugnmoD  Connt;,  lUinoU. 

Mouud  1  is  50  feet  long,  north  and  south,  and  30  feet  wide ;  mound 
2  is  70  feet  long,  east  and  west,  and  SO  feet  wide ;  they  are  each  16  or 
18  inches  high,  and  are  180  feet  apart.  Xo  exploration  was  made. 
The  timber  has  been  removed  from  the  land,  but  the  ground  has  not 
yet  been  explored.  The  builders  of  these  monnds  found  in  their  vicin- 
ity an  abundance  of  good  water,  hunting,  fishing,  and  tillable  land. 

PAEB  MOUNDS. 

On  the  north  bluff  of  Sugar  Creek,  about  2  miles  above  its  junction 
with  Sangamon  Eiver,  on  the  KB.  J  of  the  NE.  i  Sec.  29,  in  Clear 
Lake  Township,  is  a  group  of  nineteen  mounds.  The  following  plan 
(Fig.  7)  shows  the  manner  of  gronping : 

Mound  1  is  80  feet,  and  mound  2  is  100  feet  long ;  they  are  each  40  feet 
wide  and  2  feet  high.  Mound  5  differs  from  other  monnds  in  that  a  pro- 
jecting arm  from  the  northwest  side  connects  it  with  a  smaller  monnd. 
All  the  other  members  of  the  group  are  round,  and  range  in  diameter 
from  20  to  50  feet,  and  in  height  from  10  inches  to  2  feet.    Monnds  1 


832  PAPEBS    BELATIKO   TO   ANTHBOPOLOQY. 

and  2  are  on  the  soutbera  hillside  and  in  the  woods.  The  others  are  on 
land  that  has  been  in  cultivation  for  twenty  years,  and  stand  on  the  top 
of  the  blnff.    The  writer  made  an  excavation  in  1,  bat  found  Dothing. 


FlO.  7. — Fair  Mouods,  Sangamon  County,  lUinoia. 

No  particular  arrangement  of  material  was  noticed.  On  moond  2  is  a 
white-oak  stamp,  3  feet  in  diameter,  and  a  standing  white-oak  tree 
IS  inches  in  diameter.  On  the  end  of  the  blnff  where  monnds  14  to 
1!)  stand  bare  been  fonnd  some  very  large  stone  axes,  weighing  9  or  10 
pounds.  To  the  north  of  this  groap,  a  quarter  of  a  mile  or  less,  was  the 
prairie ;  on  the  north  side  of  the  blnff,  springs ;  on  the  east,  a  spring 
branch;  on  the  south,  Sugar  Greek. 

MUD  LAKE  MODND. 

At  the  south  end  of  Und  Lake,  in  Clear  Lake  Township,  on  the  NB. 
i  of  the  NE.  J  Sec.  17,  is  a  mouud  that  may  witli  some  propriety  be 
called  a  "connecting  link"  bctweeu  the  mound  builders  and  the  modem 
Indians.    It  is  situated  oo  the  blnff  40  or  51)  feet  above  the  wat«r,  and 
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aboat  the  same  distance  to  the  \restward  of  tbe  lake.  Uriginally  the 
bluff  was  covered  by  a  heavy  growth  of  timber,  bat  it  has  now  beeo 
cleared,  and  will  no  doabt  soon  be  in  cultivation.  Only  one  mound  was 
fonnd,  the  diameter  of  which  is  about  30  feet,  and  the  height  18  inches. 
The  material  used  in  its  erection  seems  *to  have  been  camp  rubbish, 
broken  pottery,  bones,  shells,  &c.  Near  the  mbnnd  are  several  depres- 
sions in  the  earth  from  4  to  8  inches  in  depth  and  about  30  feet  in  di- 
ameter. In  tbe  memory  of  tbe  "oldest  inhabitant,"  Indian  wigwams 
have  stood  over  similar  depre^ions.  It  is  not  nnreasonable  to  conclude, 
then,  that  this  mound  once  stood  in  tbe  center  of  an  encampment  of  In- 
dians, by  whom  it  was  erected  throngb  tbe  daily  accamulation  of  rub- 
bish, bones,  shells,  &c. 

BIOABD'8  LAKE  HODim. 

Between  Spring  Greek  and  a  small  lake  known  as  Bicard's  Lake,  in 
Gardner  Township,  on  tbe  SW.  J  of  the  NW.  J  Sec.  25,  is  a  monnd  sit-, 
nated  on  a  ridge.    The  lake  is  abont  20U  yards  south  of  tbe  stream, 

*  and  tbe  mound  is  midway  between  tbe  two.  The  diameter  of  the  monnd 
is  60  feet  and  the  height  5  feet.  The  material  with  which  it  was  built 
was  taken  from  the  surface  of  the  earth  immediately  around  the  monnd. 
If  any  particular  arrangement  of  tbe  material  was  attempted  it  was  not 
apparent  in  the  hasty  and  very  imperfect  excavation  made.  At  a  depth 
of  3  feet,  at  tbe  center  of  the  mound,  two  bowls  of  rude  pottery  were 
found.  They  were  side  by  side,  and  though  the  settling  of  the  dirt, 
after  the  completion  of  the  mound,  had  broken  tbe  bottom  and  sides 
somewhat,  it  had  not  overturned  them.  Wbat  they  may  have  contained 
when  first  buried  could  not  be  ascertained  from  tbe  inspection  given 
after  exhumation.    The  excavation  was  not  carried  deeper,  and  no  other 

'  relics  were  discovered.  The  ridge  on  which  this  monnd  is  located  bag 
never  been  cleared,  although  some  of  tbe  larger  trees  have  been  cat  for 
Inmber. 

COI4TEB5E  HODND8. 

On  the  west  side  of  Spring  Creek,  and  about  a  quftrter  of  a  mile  fcom 
its  jimction  with  the  Sangamon  Biver,  in  Springfield  Township,  on  the 
SE.  i  of  the  NB,  J  Sec.  10,  was,  at  one  time,  a  group  of  mounds.  They 
were  situated  probably  100  yards  back  from  tbe  stream,  on  a  broadhill- 
side  sloping  toward  the  south  and  east.  The  ground  has  been  cleared 
of  the  forest,  and  under  cultivation  so  long  that  almost  all  traces  of  tbe 
moauds  have  been  lost.  A  resident  of  the  vicinity,  however,  assured 
the  writer  that  before  the  land  was  ctdtivated,  and  even  for  some  years 
afterward,  they  were  quite  prominent.  No  plan  of  tbe  group  conld  be 
made. 

[  MOUND. 


On  the  blaff  west  of  Sangamon  Biver,  and  a  half  a  mile  down  the 

stream  firom  the  month  of  Spring  Oreefc,  in  Springfield  Township,  on 

the  NW.  i  of  the  SE.  |  Sec.  3,  is  a  small  monnd.    It  is  quite  probable 

H.  Mia.  69 53  ~.Ot1^lc 


834        PAPERS  RELATISO  TO  ANTHROPOLOGY 

that  there  was  a  gronp  of  tnonmls  here,  but  the  land  lias  bc'en  under 
caltivatiou  for  a  number  of  years,  and  all  traces  of  other  members  of 
the  gronp  have  disappeared.  The  one  mentioned  escaped  destruction 
by  beiog  too  far  out  on  the  point  to  be  easily  plowed  over.  This  iwint 
has,  however,  been  prepared  for  cnltlTation,  and  this  solitary  mound 
vill  soon  *'join  the  innumerable  caravan  "  of  mounds  that  disappears 
tlirongh  plowing.  The  diameter  of  this  structure  is  about  30  feet  and 
the  height  2  feet.  An  excavation  to  the  bottom  was  made,  but  noth- 
ing except  a  few  pieces  of  charcoal  was  found.  The  material  of  which 
it  was  constructed  was  scraped  up  from  the  surface  near,  and  no  ar- 
rangement, apparently,  was  foU6wedin  its  construction.  It  wasbniltin 
the  woods  near  the  prairie,  spring  water,  and  gooil  tillable  land.  A 
fine  flint  hoe  was  found  by  the  writer  near  it,  besides  several  arrow- 
heads. Many  stones  may  be  picked  up  on  the  bluffy  having  one  smooth 
surface,  and  showing  the  action  of  fire. 

MISCELLANEOUS. 

It  is  believed  that  not  more  than  one-third  of  the  mounds  of  this 
county  have  been  described  in  the  foregoing  papers.  All  have  been 
given,  however,  that  have  been  visited  by  the  writer.  He  has  beeo  in- 
formed that  there  are  many  more  along  the  streams  in  the  coooty,  and 
particularly  along  South  Fork,  and  Horse,  Sugar,  and  Lick  Creeks. 
On  the  farm  of  Benjamin  F.  Caldwell,  in  Chatham  Township,  on  Liok 
Creek,  is  a  gronp  of  twenty-five  or  more.  On  Cantrall  and  Bichland 
Creeks,  in  the  north  part  of  the  county,  there  are  groups ;  also  on  the 
east  shore  of  Clear  Lake,  in  Clear  Lake  Township.  In  fact,  wherever 
high  land  is  found  near  good  running  water  a  search  will,  in  most  in- 
stances,  reveal  earthworks  of  the  Mound  Builders.  From  the  writai's 
knowledge  of  the  county  he  is  of  the  opinion  that  there  are  probaUy 
one  hundred  and  fifty  mounds  along  the  lakes  and  water-courses  within 
its  borders.  They  are  singularty  barren  of  relics  of  the  builders,  and, 
as  compared  with  the  prodigious  works  of  this  race  found  near  the  large 
streams  of  the  Mississippi  Valley,  they  are  small  indeed ;  still  they  mn 
interesting  as  part  of  a  great  system  which  could  only  be  incompletely 
studied  without  some  knowledge  of  ita  poorer  and  smaller  numbers. 
From  the  absence  of  any  description  it  might  be  snpposed  that  there 
were  no  work-shops,  ancient  camping  places,  or  cemeteries  in  this  county, 
but,  on  the  contrary,  there  are  many  of  each.  On  every  spot  of  high 
groond,  near  good  water,  may  be  found  greater  or  smaller  quaotitiea  of 
fiint  chips,  aometimea  in  such  quantities  that  bushels  of  them  may  be 
collected.  One  field  is  knowu  near  the  Sangamon  Biver,  where  wagon- 
loads  of  chips  may  be  easily  picked  up.  They  are  from  the  peculiar 
dark  stone  ont  of  which  all  the  axes  of  this  country  were  made,  uud  a 
spring  branch  on  one  side  of  the  field  reveals  the  fact  that  the  stones 
were  taken  from  its  beds  and  banks.  Thousands  of  pretty  smooth  ones 
yet  remain  there.    Most  of  the  work-shops,  however,  were  at  ancient 
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camping  i^Iaces,  and  white  fliutwas  used  for  arrows,  as  the  flakes  show. 
On  these  spotswillalsobcfouudblackenedstODes,  arrows,  pestles,  mor- 
tars, Bxes,  &c.,  showing  that  here  once  stood  an  aboriginal  eocaiopment. 
£ach  plowing  of  the  ground  reveals  relics,  most  of  which  are  carried  to 
the  house  and  "given  to  the  children  to  play  with." 
Of  relics  found  in  this  county  may  be  enumerated :  Axes,  stone  and 
'  copper,  arrows,  spears,  pestles,  mortars,  pottery,  pipes,  hoes,  spades, 
knives,  whetstones,  "picks,"  stone  pendants,  and  flat  oval  stones  with 
holes  at  each  end.  While  the  mounds  of  this  county  are  very  poor  Id 
relics,  the  ancient  camping  places  are  rich.  In  the  writer's  collection  ia 
an  as  foand  on  the  field  mentioned  that  weighs  9}  pounds,  and  ia  of 
perfect  form.  A  few  miles  farther  up  the  river  one  was  found  that 
weighs  lOJ  pounds ;  it  is  now  in  the  Illinois  State  Mnsenm.  Near  a 
spring  on  the  South  Fork  of  the  Sangamon  a  gentleman  dug  up  a  hand- 
some little  copper  ax,  which  is  in  the  writer's  collection.  It  is  the  only 
piece  of  copper  that  has  so  fUr  been  found  in  the  county.  Axes  occur 
of  all  sizes  known  to  collectors.  Arrow  and  spear  heads  range  from 
tbree^uarters  of  an  inch  to  6  inches  in  length.  The  writer  has  one 
pestle,  one  mortar,  two  hoes,  and  a  fine  spade.  The  latter  was  found 
by  a  Mr.  Dawson,  about  100  yards  south  of  the  "  Dawson  Mounds,"  and 
is  13^  inches  in  length  by  5^  in  breadth.  It  is  quite  smooth  at  each  end, 
showing  that  it  was  nsed  a  great  deal.  A  stone  pick  was  found  about 
a  mile  north  of  Springfield.  It  is  about  6  inches  in  length,  shaped  like 
the  common  pick  without  a  hole,  however,  and  was  probably  fastened 
in  the  usual  way  by  a  withe.  Only  one  end  of  it  was  ever  nsed.  In  the 
writer's  collection  is  also  a  plummet  of  Missouri  iron  ore,  but  it  was  found 
on  Lily  Lake,  in  Fayette  Oonnty,  Illinois. 


M0DND3  IN  SPOON  BIVEB  VALLEY,  ILLINOIS. 
By  W.  H.  Adams,  of  EJmore,  lU. 

On  the  north  side  of  Spoon  Biver,  75  yards  distant,  80  rods  west  of 
the  east  line,  and  20  rods  south  of  the  north  line  of  Sec.  12,  T.  11  N.,  B. 
43  B.,  of  the  fourth  principal  meridian,  is  a  round  mound  about  30  feet 
in  diameter,  called  by  those  in  the  neighborhood  a  *'  hog-back.''  On  the 
highest  point  of  the  hog-back,  at  the  snrface,  is  some  evidence  of  fire. 
The  evidence  of  a  former  fire  increases  very  rapidly.  At  a  depth  of  12 
to  16  inches  I  found  five  skeletons,  nearly  all  the  bones  of  which  were 
calcined  by  Are,  and  many  of  them  entirely  consumed.  One  of  the 
skulls  lay  to  the  north,  one  to  the  northwest,  one  to  the  southwest, 
one  to  the  south,  and  one  to  the  northeast.  With  the  bones  were  firag* 
ments  of  sandstone  burnt  red.  At  or  near  each  skull,  and  nearly  on  a 
line  between  the  [joint  of  the  shoulder  and  ear,  was  a  water-worn  peb- 
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ble,  except  iu  one  instance,  and  tbat  was  an  angular  piece  of  flint. 
The  pebbles  had  not  been  acted  upon  by  the  fire,  so  tbat  they  most  evi- 
dently have  been  placed  there  after  the  iotense  heat  of  the  fire  had  »ub> 
aided.  From  the  appearance  of  the  earth,  one  would  be  strongly  inclined 
to  believe  that  the  Are  in  this  instance  had  been  one  of  unosnal  intensity. 
From  the  position  of  the  skalls  to  each  other  the  feet  of  one  body  voold 
reach  to  his  neighbor's  bead,  if  laid  at  full  length.  One  of  the  skalls  • 
was  rather  thinner  than  those  we  nsaally  find  in  oUier  mounds.  Some 
of  the  teeth  evidently  belonged  to  a  person  of  great  age.  Other  of  the 
teeth  were  very  small,  bnt  I  cannot  say  that  they  belonged  to  an  in- 
fant. The  skulls  were  in  fragments,  the  largest  piece  obtained  being 
aboot  2  inches  square. 

On  another  "  hog -back,"  east  of  the  one  described,  commencing  on 
Sec.  12,  T.  11,  £.  1,  E.,  extending  across  the  N  W.  comer  of  Sec  7,  T.  11, 
B.  5,  and  also  some  distance  on  Sec.  6,  T.  II,  are  thirteen  common  round 
mounds,  varying  in  height  from  18  inches  to  5  feet.  As  &r  as  examined 
these  are  burial  mounds,  and  in  one  mound  I  foond  nineteen  skeletons. 
This  moond  was  45  feet  in  diameter,  and  5  feet  in  height.  The  bones 
in  it  were  in  a  fair  state  of  preservation.  I  opened  four  or  five  of  this 
group,  and  in  each  were  found  pieces  of  trap-rock  from  1^  to  2  inches 
square,  pieces  of  burnt  sand-rock,  small  water-worn  pebbles,  which  I 
supposed  to  be  jasper  or  something  of  that  character,  and  in  the  largest 
mound  a  very  small  fragment  of  red  pottery. 

On  the  high  btaff  between  Spoon  Biver  and  Walnut  Creek,  on  the 
south  line  of  the  SE.  i  of  Sec  6,  T.  11  N.,  B.  6  E.,  are  three  mounds  of 
'some  importance.  The  first  is  a  common  round  mound,  3}  feet  high, 
with  a  base  diameter  of  40  feet.  This  mound  is  H  rods  north  of  the  sec- 
tional line  between  Sec-  6  and  7,  and  60  rods  westof  theeostUneof  Sec 
6.  The  land  is  owned  by  Mr.  Henry  Jacques.  I  opened  this  moond  at 
the  apex,  and  at  a  depth  of  2  feet  found  quite  an  amount  of  ashes ;  also 
one  piece  of  trap-rock  of  irregular  shape,  about  the  size  of  a  smaJl 
boy's  head,  and  a  bomstone  arrow-point  of  the  leaf-shape  pattern. 
Eight  feet  east  of  this  is  a  mound  62  feet  long  aud  19  feet  wide,  witlt 
the  greatest  length  from  southwest  to  northeast.  I  made  a  eross-cnt 
of  this  mound  at  the  middle,  and  in  the  center  found  a  bed  of  ohar- 
eoal,  10  inches  deep,  intermingled  with  ashes.  I  also  made  an  opening 
near  the  east  end,  and  found  nothing.  Twenty  rods  east  of  this,  <m 
the  sectional  line,  is  an  oblong  mound,  measuring  64  feet  from  west  to 
east  and  47  feet  liom  north  to  south,  with  an  apparent  height  above 
the  surrounding  level  of  3  feet.  I  made  an  opening  in  the  center  of 
this  mound,  4J  feet  in  diameter,  and  at  a  depth  of  2  feet  I  foond  some 
ashes  and  fragments  of  stone,  which  had  been  polished,  and  3  inches  of 
yellow  clay.  This  clay  has  the  appearance  of  its  having  been  rammed 
or  packed  while  in  a  plastic  state.  Below  the  packed  clay  ia  a  t^io 
stratum  of  red  paint,  and  below  the  paint,  ashes  aud  paint  inter- 
mingled.    In  this  material  we  found  fonrteen  arrow-points  made  ot 
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hornstone,  all  of  the  leaf  pattern  except  one,  and  this  was  3^  inches  in 
lengtb,  Tith  DotcheB  at  tfaebeel,  and  had  the  appearance  ofbavingheea 
aeed;  also  a  Btuall  piece  of  galena.  Six  of  the  arrow-points  lay  with 
their  points  to  the  west,  one  to  the  southwest,  one  to  the  east,  and  one 
to  the  north. 

There  was  a  slight  depression  on  the  sorface  above  the  deposit.  I 
made  an  opening  9  feet  east  of  the  center,  in  which  we  obtained  a  cop- 
per awl  or  needle,  3J  inches  in  length  and  three-sixteenths  of  an  inch 
square,  thick  in  the  middle  and  sharp-pointed  at  each  end.  This  cop- 
per implement  was  inclosed  by  some  material,  which,  nnder  a  micro- 
scope of  low  magnifying  power,  haa  the  appearance  of  being  the  bark 
of  a  tree.  *  This  tool  lay  with  the  points  southwest  and  northeast.  I 
also  fonnd  a  white  flint  siKar-point  or  lance-bead  4  inches  in  length  and 
IJ  incbcK  wide,  without  notches  at  the  heel.  We  found  the  flint  imple- 
ment some  10  inches  eonthwest  of  the  copper,  which  was  surronnded 
by  the  same  red  material  as  the  flrst. 

I  made  an  opening  14  feet  west  of  the  center  of  this  mound,  and  at 
a  depth  of  3  feet  8  inches  I  found  a  copper  needle  or  awl,  ronuded  and 
pointed;  three  copper  beads  one-foarthof  an  inch  in  diameterand  three- 
sixteenths  of  an  inch  in  length  ;  one  piece  of  copper  tubing  or  bead  1 
inch  in  length,  and  one-fourth  of  an  inch  in  diameter ;  one  piece  of  tub- 
ing or  bead  three-sizteenthsof  an  inch  in  diameter  and  1  inch  in  length; 
one  piece  1|  inches  in  length  and  one-fonrth  of  an  inch  in  diameter ;  and 
five  other  pieces  very  like  those  described;  also  a  small  fragment  of  a 
tooth,  bat  I  was  not  able  to  determine  positively  the  animal  to  which  it 
belonged,  but  think  it  belongs  to  a  human  being ;  also  several  small  flint 
pebbles. 

There  are  traces  of  a  breastwork  or  fort  commencing  at  the  south- 
western part  of  this  mound,  about  6  to  12  inches  in  height.  Commenc- 
ing at  the  mound  it  extends  120  feet  to  the  southwest,  thence  67  feet 
south,  thence  south-sontheast  4O6  feet,  thence  to  bluff  of  Spoon  Biver 
(bluff  40  feet  high),  130  feet  from  blnGf  to  mound  in  a  straight  liue  SE.  186 
feet.  All  the  arrow-points  were  finely  finished,  and  far  superior  to  those 
found  on  the  surface  of  the  ground.  This  mound  is  42  rods  west  of 
Spoon  Biver.  The  blofTs  here  are  composedof  the  usual  yellow  clay, 
and  contain  very  little  sand.  On  the  northeast  comer  of  theNW.  Jof 
the  SB.  ^  Sec.  5are  three  common  round  mounds,  standing  in  atriangu- 
lar  position  to  each  other,  with  the  largest  to  the  north,  the  next  in  size 
directly  south  of  it,  and  the  smallest  to  the  east. 

On  or  near  the  southwest  comer  of  Sec.  4,  T.  11  N.  of  the  base  line 
6,  east  of  the  fourth  principal  meridian,  are  a  series  of  common  roand 
and  long  mounds  of  more  importance  than  any  yet  discovered  in  this 
part  of  Illinois.  Commencing  at  a  point  near  the  foot  of  a  long  bluff 
and  sloping  to  the  south  40  rods  north  of  the  south  line  of  Sec.  4,  and 
10  rods  east  of  the  west  line,  are  three  common  round  mounds.  For 
ooDvenience  we  have  numbered  these  mounds  commencing  with  the 
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most  westerly.  (The  distance  ia  from  ceiiter  to  center  of  rouud  moouds, 
and  from  end  to  end  of  long  mounds.) 

From  1  to  2  is  39  feet  Irom  center  to  center;  from  2  to  3  is  30  feet 
from  ceDter  to  center ;  from  3  to  4  is  fiO  feel  from  center  to  ceoter. 

This  moand,  80  feet  long,  witb  a  cross  at  the  end  of  33  feet  in  length, 
is  2  feet  high.  The  cross  is  10  feet  wide.  The  main  or  principal  mouod 
is  15  feet  wide.  From  So.  i  to  Ifo.  S  ia  123  feet.  No.  5  is  a  common 
round  mound  3  feet  high,  with  a  hase  diameter  of  40  feet.  From  No.  6 
to  No.  fi  is  63  feet.  Ko.  6  is  9S  feet  long,  2  feet  high,  18  feet  wide,  with 
the  greatest  length  from  southwest  to  northeast.  From  No.  6  to  No.  7 
is  75  feet,  west-northwest  of  No.  6.  Ko.  7  is  104  feet  long,  2J  feet  high, 
and  18  feet  wide,  with  the  greatest  leiigtb  from  southwest  touortbeast. 
From  No.  7  to  No.  8  is  100  feet.  No.  8  is  140  feet  long,  3  feet  high,  and 
20  feet  wide.  Fifty  feet  fi-om  the  south  end  of  this  mouud  is  a  black- 
oak  tree  3  feet  in  diameter,  and  standing  in  the  middle  of  the  mound. 
This  mound  is  100  feet  west  of  the  bluff  of  SiKwn  Eiver.  The  bluff  is 
40  feet  in  height  at  this  place  and  very  precipitous. 

In  company  with  Mr.  W.  J.  Morris,  I  made  a  cross-cut  in  this  mouud 
to  the  origiual  soil.  At  every  spadeful  we  would  briug  up  dint  chips, 
and  we  foood  several  pieces  of  trap-rock,  some  of  them  polished  on  one 
side.  In  accordance  with  the  usual  rule  here,  of  computing  sixteen 
growths  to  the  inch,  I  measured  on  one  side  of  the  center  of  the  tree. 
(This  is  the  rale  here  for  black  oak.)  Around  the  monad  when  the 
leaves  are  off  are  great  quantities  of  flint  chips. 

We  made  a  slight  examination  of  Nos.  6  and  7,  and  found  nothing 
exceptiug  traces  of  ashes  and  charcoal.    On  opening  No.  3,  at  a  depth  of 

2  feet  I  found  ashes,  at  2^  feet,  6  to  8  inches  of  charcoal  and  aahes,  at 

3  feet  hard-packed  earth.  At  3  feet  3  inches  1  found  two  skeletons 
with  ail  the  bones  very  much  decayed  excepting  the  teeth,  and  these 
were  not  worn  by  the  owner  for  probably  thirty  years.  I  opened  2  and 
1  and  found  nothing.  All  the  mounds  have  the  appearance  of  having 
been  built  at  the  same  time  and  by  the  same  people.  Spoon  Biver  at 
this  point  is  100  feet  wide.  I  found  no  depressions  from  whence  the 
material  of  which  these  mounds  are  built  was  taken. 
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B;  AUQ.  A.  FoEBSTE,  of  Da^bm  Ohio. 

The  country  west  of  Dayton  is  subject  to  inundation  on  the  part  of 
the  Miami  Biver  daring  the  spring  freshets.  The  city  recently  oon- 
stmcted  levees  to  protect  the  land  within  its  coriwratiou,  which  includes 
some  com-flelds  extending  for  a  mile  along  the  west  bank  of  the  river. 
For  this  entire  distance,  the  coDStrnction  of  the  levee  necessitated  the 
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removal  of  about  2  feet  of  the  surface  earth  for  quite  a  distance  on  either- 
side  of  the  embankment.  Pragments  of  pottery  were  here  found  by 
Mr.  Chester  Eiebl,  and  were  readily  ideiititled  as  being  Indian  -work. 
This  gentleman  invited  a  few  acquaintances  to  assist  him  in  his  excava- 
tion, which  led  to  some  interesting  results. 

The  pottery  was  found  at  an  almost  uniform  distance  of  3  feet  be- 
neath the  original  surface  of  the  earth,  associated  with  the  bones  of  the 
buffalo,  the  deer,  and  the  elk,  known  to  ha%'e  been  common  in  this  valley. 
Several  human  skeletons  have  also  been  found,  which,  at  flrst,  led  to 
the  belief  that  a  burial-ground  had  been  discovered,  but  the  following 
facts  induce  an  (/p|>osite  opinion :  The  beaps  of  ashes  were  found  at  a 
uniform  depth,  and  usually  coctaiued  the  pottery,  which  was  mostly  in 
fragments.  The  skeletons  were  found  at  the  same  depth,  hut  were  ex- 
tremely few  in  number  when  compared  with  the  number  of  ash-piles 
and  pottery  and  implements  found  in  their  vicinity,  since  the  latter 
would  necessarily- fall  under  the  head  of  articles  buried  with  the  dead 
to  bo  of  use  in  the  other  world ;  however,  there  were  too  many  relics, 
too  scattered,  to  appear  to  have  been  buried  there.  This  was  probably 
au  ancient  village,  the  tribe  of  which  perished  or  left,  and  the  place  was 
afterwards  covered  by  the  heavy  sediment  of  the  river  during  iuuuda- 
tion.  The  skeletons  are  probably  those  of  a  later  race  buried  here,  or 
those  of  the  old  inhabitants  whose  bodies  remained  on  the  ground  after 
aome  great  warfare. 

The  removal  of  earth  for  the  levea  considerably  lightened  the  labor 
of  excavation,  and  resulted  in  the  finding  of  more  relics  than  would 
otherwise  have  been  attainable.  Some  idea  of  their  antiquity  may  be 
gained  by  learning  that  they  were  found  2  feet  beneath  the  surface 
and  that  more  than  2  feet  must  be  added  to  this  depth  to  make  allow- 
ance for  the  removal  of  earth  for  the  neighboring  levees. 

A  largenumber  of  mussel  shells,  belonging  to  the  species  of  Unto  i-erru- 
cosvt,  Barnes,  were  found  with  holes  cut  into  shell,  targe  enough  for 
the  introduction  of  a  finger.  The  valves  in  this  condition  were  prob- 
ably used  aa  earth  and  sand  scrapers,  taking  the  place  of  shovels,  prob- 
ably also  as  skin  scrapers,  for  which  they  are  adapted.  Placing  the  finger 
through  the  hole,  and  the  back  of  the  valve  against  the  palm  of  the 
hand,  it  can  be  held  with  ease  and  firmness.  Some  of  the  scrapers  had 
become  calcined  by  exposure  to  fire,  and  were  found  in  an  imperfect 
condition  thrbnghont  the  ash  layer. 

The  carapajc  of  the  lady  turtle,  Chrysemya  marginata,  was  fonnd  in 
several  instances,  the  plastron  having  been  removed.  In  this  condition 
it  could  be  nsed  as  a  drinking  cup,  the  haodfome  green  color  variegated 
with  yellow  and  red  making  it  a  pretty  object.  Near  Cincinnati,  the 
shell  of  this  turtle  has  been  found  pierced  by  two  holes,  which  undonbt- 
edly  enabled  the  Indian  to  use  it  as  a  pretty,  although  cumbersome,  or- 
nament. 

A  few  arrow. heads  made  of  chert  were  either  triangular  in  shape  or 
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of  an  elongated  form  urisiog  from  a  square  base.  They  are  made 
of  4  ohert  commoD  at  Flint  Btdge,  in  the  sontheaeteni  part  of  Licking 
*  Condty.  Thia  station,  lielonging  to  the  lower  coal-roeasares  of  the  Car- 
boniferous period,  consiata  of  a  layer  of  limestoae  containiDg  maoy 
quartz  crystals  and  nodulea  of  chert.  The  latter  were  soaght  by  the 
Indians  far  and  wide,  who  came  to  this  atatiou  aod  mined  for  the  chert, 
-  employing  it  for  their  arrow  and  speiur  beads.  Holes  and  excavations 
still  exist,  pointing  back  to  a  time  when  this  waa  the  common  center, 
Tor  hundreds  of  miles,  of  the  Indiana  hordes,  intent  on  the  material  so 
useful  in  gaining  their  sustenance  and  asserting  their  sway  among  the 
native  tribes.  It  was  therefore  not  an  unexpected  'discovery  to  find 
that  the  arrow  heads  above  mentioned  belonged  to  the  same  class  of 
cherts  as  those  foand  at  Flint  Bidge. 

A  few  of  the  bone  implements  commonly  in  use  by  the  Indian  tri1>es 
were  fono*^.  One  of  the  heavy  implements  made  from  elk  antlera,  nsn- 
ally  called  awls,  had  the  larger  extremity  hollowed  out  for  a  distance 
of  about  2  inches,  and  four  holes  were  drilled  into  this  end  from  oppo- 
site aides,  so  that  the  instruments  could  be  conveniently  fastened,  by 
means  of  a  thong,  to  a  belt  or  to  the  wrist.  If  this  instrument,  10 
inches  long,  with  a  coarse  point,  waa  indeed  used  as  an  awl,  another 
implement  of  l>0De,  of  the  same  length,  but  long,  narrow,  and  qnite  fiat, 
showing  at  one  end  that  it  had  once  been  longer  as  well  as  pierced,  may 
have  formed  the  needle  by  means  of  which  the  hide  was  sowed  together 
after  the  awl  had  done  its  work.  This  needle  was  evidently  made  £rom 
the  rib  of  some  animal.  Another  piece  of  bone,  pointed  at  one  end,  may 
be  called  an  awl  or  an  eyeless  needle.  It  was  only  2  inches  long.  A 
fractured  bone,  pointed  at  one  end  and  about  4J  inches  long,  oonld 
scarcely  have  been  anything  but  an  awl.  Quite  a  aingular  implement, 
made  of  an  antler  point,  rounded  and  smoothed  as  well  as  hollowed  out 
at  the  larger  extremity,  is  without  donbt  an  arrow-point,  and  the  points 
are  found  in  Ohio  of  auy  size  between  1  and  4  inches.  This  suggested 
the  idea  that  although  the  pointed  instruments  made  from  elk  antlers 
are  ordinarily  to  be  considered  as  awls,  the  peculiar  specimen  above 
described  may  have  been  used  aa  a  spear-head,  the  holes  being  useM 
in  fastening  it  to  the  spear-ahaft. 

ifarginella  apidna,  a  marine  shell,  found  only  in  the  Gulf  of  Mexico 
and  the  neighboring  Atlantic,  was  found  about  the  neck  of  one  of  the 
skeletons.  About  thirty  of  these  handsome  little  shells  were  picked 
up  which  had  once  formed  a  necklace  in  connection  with  some  shell 
beads  immediately  to  be  described.  The  marginellas  had  been  pierced 
by  rubbing  the  apex  of  the  shell  obliquely  on  some  stone  until  the 
chambers  of  the  shell  were  exposed,  after  which  they  could  be  readily 
threaded. 

The  rest  of  the  shell  beads  show  more  artistic  skill.  They  are  small, 
roond,  and  made  from,  some  larger  shells,  probably  the  common  mniot 
of  the  river.    The  largest  were  only  one-eighth  of  an  inch  large,  and  Ui« 
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Btnallefit  abont  one-tenth  of  an  inch.  Of  tbese  beads  aboat  one  hundred 
and  seventy-five  were  fonod.  Tbey  were  generally  flat  at  the  ends,  the 
plates  of  Bhell  stractore  extending  lengthwise,  the  sides  were  either  im- 
MTfeotly  (^lindrical  or  a  slight  attempt  was  made  toward  ronndlng 
hem  off  as  In  modem  glass  beads.  The  Interesting  feature  is  the  man- 
.ter  in  which  the  holes  are  drilled.  They  consist  of  two  concave  open- 
mgs,  one  from  each  end,  having  the  opening  towards  the  center  of  each 
b«ul,  the  narrowest  diameter  showing  that  the  holes  were  drilled  from 
both  sides,  the  openings  meeting  in  the  center.  If  the  hole  bad  been 
drilled  from  one  side  alone  the  form  of  the  opening  wonld  hare  been 
that  of  a  bole  large  at  one  end  and  smaller  at  the  other. 

The  only  Indian  skull  which  was  at  all  well  preserved  presented  the 
ordinary  features  of  an  Indian  head.  It  had  a  flattening  of  the  occipnt 
on  the  left  side  of  the  bead,  in  which  it  diflers  from  ordinary  cases  of 
compression  where  the  flattening  is  regular  and  exactly  on  the  back  of 
the  head,  not  towards  either  side.  Skull  flattening  is  now  known  to 
be  a  common  practice  among  the  loner  types  of  men ;  it  is  even  prac- 
ticed at  present  near  Marseilles,  in  France,*  where  it  is  probably  a  relic 
of  barbarism  dating  back  to  the  Huns,  who  themselves  obtained  it  from 
an  Asiatic  source.  The  practice  is  said  to  be  of  Mongolian  origin,  and 
is  mentioned  by  early  Greek  and  Roman  authors.  The  flattening  in 
the  present  instance  was  caused  by  the  cradle-board,  to  which  the  In. 
dian  in  bis  infancy,  while  bis  skull  was  still  soft,  had  been  tied.  The 
pressure  of  the  hard  board  upon  the  soft  head  caused  the  flattening. 
The  cradle-board  is  a  well-known  factor  in  the  Indian's  life,  and  is 
ft^uent  in  illustration  of  the  Indian  squaw  with  her  dusky  pappoose. 

The  pottery  IVagments  were  quite  abnndant,  especially  so  in  the  ashes 
and  in  their  immediate  vicinity.  The  pieces  seemed  rarely  to  belong 
together,  and  no  entire  pots  were  found,  which  would  lead  to  the  infer- 
ence that  the  fragments  were  the  remains  of  pots  accidentally  broken, 
the  larger  pieces  being  thrown  away,  the  smaller  ones  remaining  in  the 
ashes,  so  that  the  broken  pieces  can  rarely  be  restored.  The  pottery  of 
Indiitns  is  well  known  to  have  been  the  work  of  their  women.  Its 
quality  varied  considerably,  but  in  general  it  may  be  said  to  have  be- 
come rnder  in  proportion  to  the  distance  of  the  tribes  f^m  Central 
America,  the  great  aboriginal  art  center.  Ohio  art  is  of  qnite  a  low 
character,  ornamentation  being  usually  restricted  to  simple  geometrical 
figures  consistingof  parallel  lines,  either  straight  or  curved,  which  meet 
each  other  at  various  angles.  The  vast  m^ority  received  no  ornamenta- 
tion whatever,  and  attempts  at  figures,  human  or  of  animals,  are  exceed- 
ingly rare.  No  attempts  at  glazing  were  made;  in  a  few  specimens  a 
gloss  is  found,  due  to  vitrifaction  of  the  silicious  element  contained  in 
the  clay  used.  No  attempt  at  coloring  is  apparent,  the  variation  of 
color  being  due  to  the  soil  and  materials  used,  and  accidental  rather 
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than  intentional.  The  colors  are  confined  to  red,  caused  b;  oxides  of 
iron ;  grayiBli-white,  due  to  tho  ase  of  "blae  clay";  and  a  very  dark 
brown,  tlie  cluy  not  being  pure,  bat  mingled  with  vegetable  materialB. 

The  custom  of  burial  in  vases  seems  not  to  have  been  practiced  by 
tbe  Ohio  savage,  so  that  the  pottery  nl!  belongs  to  the  akeek  type. 
The  akeek  ia  a  vessel  roauded  at  the  base  and  destined  for  use  as  a 
eand  bath,  being  placed  iu  the  heated  sand  and  asbes,  over  wbich  a  tire 
had  previously  been  kindled.  The  akeek  had,  therefore,  no  nse  for  legs, 
and  did  not  receive  any.  The  edge  of  the  pots  generally  dared  oot  a 
little,  but,  to  aid  the  Indian  in  removing  his  akeek,  he  thickened  the 
lips  at  various  parts  of  tbe  circuiufereuco  and  allowed  it  to  project  a 
little ;  this  sen'ed  as  a  handle.  The  large  and  coarser  pottery,  des- 
tined to  be  buug  over  a  coutinned  fire,  was  pierced  by  holes  not  far 
from  the  edge,  generally  two  holes  a  few  inches  apart,  accompanied  by 
a  similar  set  ou  the  opposite  side.  In  some  cases  little  bandies  are  at- 
tached near  the  lip  of  the  pot,  through  which  cords  might  be  passed. 
.  Usually  these  are  four  in  number  and  are  placed  at  equal  distances  oa 
the  edge  of  the  akeek.  In  this  manner  the  akeeks  were  readily  sus- 
pended from  the  apex  of  a  tripod  formed  by  branches  of  trees.  In 
vessels  not  intended  for  suspeusion  these  baudlesure  reduced  to  one  or 
two,  which  allow  a  passage  of  the  fluger  through  the  ring  formed  by 
the  handle.  In  those  destined  for  suspension,  the  handles  as  well  as 
the  holes  usually  do  not  readily  admit  the  passage  of  a  finger,  these 
having  evidently  been  designed  only  for  cords.'  The  necks  of  all  these 
pots  are  contracted ;  mauy  necks  end  with  this  contraction,  but  most 
of  them  flare  out  again  into  something  of  a  lip.  A  very  anique  pot,  or 
drinking  cup,  of  the  former  type  was  found  with  a  depth  of  about  3^ 
inches,  which  contracted  at  tbe  mouth  to  only  2^  inches.  Its  average 
thickness  was  about  flve-sixteentba  of  an  inch,  but  in  order  to  form  the 
lip  the  edge  had  been  thinned  out  by  pressure  between  tbe  edge  of  the 
fingers  until  it  was  only  two-sixteenths  of  an  inch  in  thickness.  Tbe 
finger  marks  are  still  visible.  In  some  cases  no  attempt  at  a  distinct 
lip  was  made,  the  edge  of  the  pot  being  merely  smoothed  and  rounded 
o&'.  The  height  in  civilization  reached  by  the  Indians  here  concerned, 
however,  seemed  to  require  at  least  a  rim  to  his  pot,  even  if  all  other 
ornamentations  failed.  This  was  formed  by  doubling  back  the  edge  of 
the  pot  for  a  short  distance  so  that  it  formed  a  somewhat  broad  ring 
about  the  upper  edge  of  the  pot.  This  was  either  left  plain  or  oma- 
mented  with  the  rest  of  the  vessel. 

Ornamentations  are  usually  plain,  and  even  tbe  most  elaborate  works 
show  but  little  knowledge  of  proportion  in  drawing.  It  may  be  divided 
into  incidental  and  intentional.  Theincidental  art,  although  not  evinc- 
ing any  skill  on  the  i>art  of  the  Indian  as  far  as  artistic  matters  are  con- 
cerned, was  none  the  less  eflfective,  and  led  to  a  principle  in  their  an 
which  showed  considerable  taste.  I  refer  to  the  matter  of  relief.  Tbe 
Indian  without  tbe  aid  of  a  ixttter's  wheel,  and  relying  nuiinly  upon  hia 
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handa  aa  a  potter,  took  recoarse  to  many  a  device  to  form  his  clay. 
Common  in  the  sonth  was  the  Diolding  of  bis  work  over  a  gonrd  aod 
then  bnrniug  out  the  gourd  by  means  of  fire.  In  the  north  the  clay  wa& 
often  molded  in  a  bag  made  from  the  coarse  fibers  of  some  plant,  proba- 
bly from  tbe  flbrons  bark  of  some  tree.  On  burning  the  vessels  impres- 
aious  were  left  of  the  bag,  sometimes  even  of  the  nature  of  its  woof.  In 
a  fine  specimen  found  at  our  diggiogs  even  tbe  individnal  fibers  have 
left  tbeir  impress;  on  tbe  other  hand  apiece  found  abont  7  miles  away, 
in  a  sou tbeasterly  direction,  along  the  same  river,  shows  very  plainly  a 
seiies  of  parallel  threads  a  short  distance  apart,  crossed  vertically  by 
an  abundance  of  threads  which  are  placed  ttide  by  side.  This  is  the 
plan  of  some  "  iiioaad  builder's  "  cloth  found  in  the  same  neighborhood,^ 
and  illustrates  the  manner  of  work.  Baskets  of  willow  and  of  wood 
splioters  are  said  to  have  been  used.  Some  few  pieces  of  pottery  found 
with  the  rest  may  have  beeu  molded  iu  this  manner,  but  the  impres- 
sions left  are  not  plain  enough  to  determine  this  with  certainty.  On 
the  other  hand  bark  impressi^us  are  very  common,  some  of  which  might 
)>ossibly  t>elong  to  bark-bimket  work,  but  a  careful  study  makes  me  be- 
lieve that  most  of  tbe  bark  impressions  were  made  in  order  to  make  the 
pot  look  more  beautiful  than  it  would  with  a  plain  surface.  Basket 
work  would  require  that  the  impressions  should  occasioually  cross  each 
other,  which  they  rarely  do.  Again,  these  impressions  commonly  ap- 
pear about  the  necks  of  pots,  a  place  which  derives  its  shape  from  the 
hand,  as  may  be  seen  from  tbe  delicate  cur%'es  there  necessary,  at  least 
in  tbe  finer  pots,  and  it  would  be  too  much  to  assign  this  delicatouess 
to  tbe  forming  baskets,  especially  aa  the  neck  is  generally  smooth, 
owing,  no  doubt,  to  contact  with  tbe  fingers  while  tbe  ueck  was  being 
molded.  Again,  tbe  bark  marks  appear  on  tbe  rim  of  the  vessels,  a 
place  usually  formed,  not  in  contact  with  tbe  basket,  if  there  be  any,  but 
by  the  fingers. 

The  edge  of  tbe  vessel,  according  to  modem  notions  of  pottery,  is 
fashioned  last,  and  after  the  neck  has  been  contracted.  After  tbe  edge 
is  tamed  over  to  form  the  rim,  the  inside  surface  tbns  esposed  forming 
tbe  rim  on  tbe  outside,  should  manifestly  have  no  back  markings,  but 
the  contrary  is  the  case.  Again,  tbe  faandlc,  fashioned  by  band  and 
afterward  stuck  on,  often  has  bark  markings  on  the  outside  of  tbe  curve, 
sometimes  within.  I  have  beeu  thus  explicit  in  order  to  show  that  much 
of  this  bark-marking  is  a  matter  of  art,  not  of  accident,  and  that  tbe 
object  was  tbe  beautifying  of  tbe  pot.  At  any  rate,  a  specimen  was 
found  iu  which  an  attempt  of  bark  imitation  was  made  by  means  of 
Bolne  sbarp-pointed  instrumeut,  which  made  the  surface  look  more  band- 
some  than  a  mere  bark  impression  would  have  done.  The  Hues  of  this 
instrument  iutei'sect  each  other  at  angles  impossible  in  bark  impres- 
sions of  tbe  character  here  represented. 

Tbe  idea  of  relief  having  once  been  gained,  it  could  readily  be  ap- 
plied in  other  ways,  the  most  successful  being  the  work  on  the  pota 
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found  at  La  Porte,  lot].,  ia  whicb  a  relief  is  prodaced  by  the  pancbes  of 
a  sqaare-pointed  stick;  agaiDst  tbis  tbe  lioes,  curved  and  of  Tarioos 
pattern,  staod  oat  more  beaatifal  by  f^r  tbao  if  cut  on  a  plain  surface. 
Tbe  idea  of  bark  impreesions  vbicb  led  to  tbeir  aue  as  a  matter  of  re- 
lief, did  not  forbid  the  drawing  of  figures  on  a  plain  surface  when  taste 
seemed  to  require  it. 

The  geometrical  figures  on  pots  are  mostly  confined  to  tbe  neck  and 
its  border  or  rim.  Id  many  cases  a  mere  stick  may  have  been  used  to 
cut  in  the  lines,  but  in  the  best  work  the  clay  seems  to  have  been  gonged 
out  by  some  pointed  instrument,  probably  by  a  pointed  bone  which 
bad  first  been  ft^ictured  so  as  to  expose  tbe  hollow  interior,  and  then 
smoothed  down  so  as  to  leave  a  groove  at  the  end.  A  hollow  stick  was 
also  eSectively  used  to  make  small  circular  dots  by  way  of  ornament; 
these  often  left  a  little  elevation  in  the  hole,  owing  to  tbe  softness  of 
tbe  pith.  The  figures  themselves  mny  readily  be  reduced  to  a  few  sim- 
ple plans  as  far  as  pots  discovered  near  Dayton  were  concerned.  A 
common  form  is  to  have  various  oblique  lines  met  by  other  obliqne 
lines  at  an  angle  usually  not  far  from  90  degrees.  Another  figare  was 
to  have  a  series  of  parallel  wavy  lines  crossed  by  others  of  tbe  same 
character.  The  use  of  a  single  wavy  line  is  very  rare,  and  in  the  case 
discovered  was  accompanied  by  a  series  of  dots.  The  ornaments  of 
the  border  are  somewhat  similar,  allowing  also  a  very  effective  one, 
made  by  pressing  a  stick  obliqnely  against  the  edge  of  the  rlm,as  many 
ladies  ornament  their  pies.  Tbe  dots  made  as  described  above  were 
placed  wherever  they  were  thought  to  be  effective,  and  often  without 
any  particular  arrangement  Little  more  can  be  said  of  this  pottery, 
excepting  that  the  clay  was  mingled  with  fine  gravel-sand,  poanded 
quartz  rooke,poundedgueiss,containing  abundance  of  mica,  more  rarely 
with  pounded  shells.  This  practice  is  well  known  to  have  been  done 
with  a  desire  to  prevent  cracking  and  fractnrage  dnring  the  baking 
process.  The  finest  and  thinnest  pottery  is  about  one-eighth  of  an  inch 
thick,  and  contains  only  fine  particles ;  the  coarsest  and  thickest  pot- 
tery is  often  one-half  of  an  inch  thick,  and  contains  coarse  pieces  of 
quartz,  sometimes  an  eighth  of  an  inch  to  three-eizteentlis  in  diameter. 


MOUNDS  m  BUTLBE  COUWTT,  OHIO. 

By  J.  P.  UaoLban,  of  namOtw,  Ohi«. 

Bntler  County,  Ohio,  is  situated  in  the  southwestern  part  of  the  StatCi 
and  joins  tbe  State  of  Indiana.  Through  it  passes  the  Great  Miaoii 
Biver  in  a  sontherly  direction.  It  contains  nnmerons  remains  of  that 
people  known  as  the  "Mound  Builders,"  among  which  are  not  less  thaa 
two  hnndred  monnds,  varying  in  height  ftom  18  inohes  to  43  fteb 
r.  ,v.ij,.Coi>'^lc 
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These  moands  and  the  geoeral  sarface  of  tbe  country  bave  afforded  not 
less  than  two  handred  thonaand  implements  belonging  to  pre-hiatorio 
timee,  and  every  succeeding  year  adds  to  the  namber.  When  it  la  con- 
sidered that  the  county  contains  bat  291,000  acres,  including  waste 
land  cansed  by  streams  and  wood-land,  the  yield  of  implements  mast 
be  regarded  as  remarkable.  The  plow  tarna  up  a  vast  number  every 
year,  as  though  the  supply  was  undiminished. 

The  tamoli,  located  on  the  second  and  third  river  terraces,  have  never 
been  systematically  explored.  The  plow  has  been  instrumental  in  tam- 
ing ont  many  relics  from  the  monnds,  and  ourioeity-seekers  have  obtained 
many  specimens  by  digging  into  them,  bat  withont  taking  note  of  the 
layers  forming  the  tuuinli.  Most  of  the  relics  have  been  taken  near  the 
sarface  of  the  moand,  and  consist  of  arrow  and  spearheads,  axes,  pestles, 
mortars,  pottery,  &c.  A  mouud*  situated  in  Fairfield  Township  was 
partially  taken  down ;  and  in  removing  the  earth  there  was  found  a  thin 
copper  breast  plate,f  5^  inches  long,  and  3g  inches  wide  at  one  end,  and 
4i  inches  at  the  other.  Kear  the  center  are  two  perforations  an  inch 
apart,  broader  on  one  side  than  on  the  other.  The  implement  was  ham-  ' 
mered  oat  cold.  One  side  is  partially  covered  with  verdigris.  From 
one  of  the  three  mounds  ou  the  commandiDg  hill  iu  sectiou  9,  Saint  Claii 
Township,  there  was  plowed  up,  in  1856,  four  copper  hatchets,  6  to  9 
inches  long,  and  1  to  2  inches  wide.  From  a  mound  (location  not  now 
known)  James  McBride  procored  the  representation  of  the  head  of  a 
bird,}  somewhat  resembling  the  toucan.  It  was  made  out  of  clay,  and 
seemed  originally  to  have  been  attached  to  some  vessel. 

A  few  of  the  mounds  have  been  entirely  removed  and  the  contents 
noted.  In  grading  for  the  Cintiinuati,  Hamilton  and  Dayton  Railroad, 
it  was  found  hecessary  to  cut  through  the  lar^  mound  in  section  11, 
Hadison  Township.  This  mound  was  not  only  cut  in  two  through  the 
center,  but  the  grade  of  the  road-bed  went  below  the  original  surface 
of  the  ground.  At  the  bottom  of  this  tumulus  and  nnder  the  apes  wero 
found  human  bones  and  chert  implements.  With  the  bones  was  found 
cloth.  The  cloth  had  the  appearance  of  having  enveloped  the  skeleton. 
The  fabric  was  composed  of  some  material  allied  to  hemp,  and  the  sep- 
aration between  the  fiber  and  the  wood  was  as  thorough  as  at  this  day 
by  the  process  of  rotting  and  hackling.  Daring  the  year  18S1 1  exam- 
ined some  of  this  cloth,  then  in  the  possession  of  Thomas  Doner,  a  drug- ' 
gist,  of  Dayton,  Ohio.  I  found  the  thread  to  be  coarse,  auiform  in  size, 
and  regularly  spun.  In  grading  for  a  roadway  in  Wayne  Township,  it 
was  found  necessary  to  cut  away  the  greater  portion  of  a  mound  in  section 
24.  At  the  base  of  the  mound  occurred  a  human  skeleton  in  an  extended 
position.  Lying  upon  the  chest  of  the  skeleton  was  a  epear-head,  com- 
posed  of  blue  chert,  nearly  6  inches  in  length  and  i  inches  in  width 

'Anoient  monnmenta  of  the  UiiriMippl  TkUbt,  Plate  xxx,  No.  1. 

tEignied  in  "Montid  Ballden,"  page  164. 

X  Anoient  moniinieiite,  pftge  194,  -  ,^  , 
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jiiat  below  the  barbs,  the  whole  beiug  symmetrical.  Mr.  Bicbard  Brovn 
n^moved  a  monud  in  Rosa  Township,  and  beneath  the  moand  and  nnder 
the  origiual  eurface  of  the  ground  be  found  a  badge  of  authority*  com- 
posed or  cautiel'Coal.  It  is  perfectly  symmetrical  and  finely  finished. 
The  two  vings  arc  divided  into  halves  by  a  ridge  extending  the  whole 
length  of  the  itDi>lemcnt.  At  the  comers  of  the  wings  are  knobs.  At 
tbe  center  it  is  narrow,  thick,  and  arched,  bat  broad  at  the  winga;  the 
extreme  length  being  8^  inches  and  the  greatest  width  3j  inches.  Near 
the  center  are  two  perforations  IJ  inches  apart,  the  greater  diameter  of 
tbe  perforations  being  on  the  ander  side. 

Many  skeletons  have  been  taken  from  the  monnds.  In  some  cases 
several  have  been  found  together,  forming  a  circle,  tbe  crania  being 
at  the  center.  The  cranium  taken  fix>m  an  ash-pit  in  a  monnd  in 
Liberty  Township  fell  into  my  possession,  and  in  dne  time  I  presented 
it  to  the  Smithsonian  Institution.  It  was  in  a  perfect  state  of  preser- 
vatioD,  and  exhibited  all  the  characteristics  constitnting  Indian  crania. 

Under  the  direction  of  the  Smithsonian  Institntion,  I  undertook  the 
examination  of  some  of  tbe  tumuli  during  the  summer  of  1883.  Tbe 
first  to  examine  was  the  group  located  on  Sec.  21,  Boss  Township.  This 
group  is  figured  in  "Aucieut  MoDumeuts,"  page  170.  Altbongh  I  had 
visited  this  group  on  a  previous  occasion,  I  had  yet  never  examined 
them  carefully  until  July  25, 1883,  when,  in  company  with  Hon.  W.  H. 
Harr,  judge  of  probate,  I  commenced  an  exploration.  The  mounds  as 
represented  in  "Ancient  Monuments"  are  not  as  we  found  them.  We 
noticed  that/,  e,  and  d  (see  Fig.  1),  are  still  to  be  seen,  althongb/has 
been  plowed  down ;  but  as  the  composition  of  the  monnd  is  different 
teova  tbe  surrounding  surface  it  is  plainly  visible.  As  to  ft  and  o  tbei« 
is  no  trace  whatever.  The  soil  gives  not  the  least  indication  that  then 
had  ever  been  there  two  mounds.  If  composed  of  either  clay  or  asbes 
or  both,  it  would  seem  that  some  trace  would  be  left  Years  of  cnl- 
tivation  would  as  easily  bare  obliterated  f  aab  and  c.  There  is  no 
just  reason  why  g  and  h  should  have  been  left  out  of  the  plan,  for 
evidently  tbey  constitute  a  part  of  the  group.  Wbeu  surveyed  origin- 
ally the  five  small  mounds  surrounding  tbe  large  one  ranged  from  4  to 
10  feet  in  height ;  the  largest  of  tbe  five  would  now  hardly  reach  4  feet. 
The  mound  g  is  449  feet  easterly  south  of  tbe  largest  of  the  group,  and 
has  an  altitude  of  7  feet,  by  G5  feet  diameter  at  tbe  base.  At  a  distance 
-of  220  feet  southeast  of  g  is  tbe  mound  A,  6  feet  high  by  SO  feet  diameter 
at  tbe  base. 

This  group  is  located  0  miles  southwest  of  Hamilton,  on  an  irregular 
tract  of  land,  constituting  tbe  highest  point  in  tbe  township.  Declivi- 
ties present  tbemselves  on  every  side.  Tbe  largest  mound  of  tbe  gronp 
is  26  feet  high,  and  fi:«m  its  summit  a  fine  view,  extending  many  miles 
in  every  direction  of  the  surrounding  country  can  be  obtained.    About 


*  Figured  iu  "Mound  Bailden,"  page  167. 
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the  year  1S20  a  shaft  was  sunk  into  this  mound  by  treasurc-seeltprs,  in 
hopes  to  find  a  chest  of  money.  The  tunnel  was  started  on  the  north 
side  about  half  way  np  the  slope,  and  ran  downwards  at  an  angle  of 
thirty-five  degrees  for  a  distance  of  30  feet,  when  the  center  was  reached, 
from  which  point  it  was  carried  eastwardly  several  feet.  It  was  related 
at  the  time  of  the  excavation  that  the  ceuter  gave  the  appearance  of 
having  once  been  a  hut  formed  of  leaning  timbers.  'Within  this  vault 
were  found  a  stone  back-wall,  coals,  ashes,  and  human  bones.  The 
mound  !.■;  now  being  removed  in  order  to  make  fills  io  the  field.  The 
material  is  being  taken  from  the  east  side.  At  this  point  is  a  perpcn- 
ilicular  side  of  10  feet.  The  explored  earth  shows  a  largo  percentage 
of  ashes,  the  face  having  a  whitish  color. 

After  taking  a  complete  survey  of  the  mounds  we  concluded  to  open 
mound  e.  Into  it  we  dng  a  trench  32  leet  long  and  3  feet  wide,  and  sink- 
ing it  to  the  original  surface  or  undisturbed  earth.  We  commenced  at 
the  east  side  and  ran  the  drift  west,  bearing  a  little  to  the  south.  Six 
inches  below  the  surface  of  the  mound  we  struck  a  bed  of  fine  ashes. 
At  the  southwest  side  we  came  upon  a  circular  bed  of  ashes  44  inches 
in  depth.  Within  this  bed  and  irregularly  distributed  were  small 
pieces  of  charcoal  and  occasional  small  burned  limestone  pebbles.  Near 
the  bottom  of  the  bed,  or  50  inches  below  tho  apex  of  the  mound,  were 
two  separate  pieces  of  fire-baked  clay,  both  of  which  appeared  to  be 
regular  in  shape  but  were  destroyed  by  the  pick.  One  of  them  had 
l>een  regularly  bored,  the  aperture  not  extending  through,-  and  point- 
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Fio.  1,— Oroop  of  Moaods,  Boss  Township,  Ohio, 

iDg  at  the  bottom  as  though  bored  by  some  large  gimlet.  Kear  by  was 
a  burnt  limestone  0  inches  wide,  7  long,  and  one-half  thick.  iNo  other 
stones,  save  iiebbles,  were  seen.  That  this  mound  had  never  been 
opened  before  was  witnessed  by  the  innumerable  traces  of  roots  which 
we  saw  everywhere  in  the  trench. 

The  mounds  g  and  k  presented  evidence  that  they  had  been  recently 
-opened.  Upon  inquiry  we  learned  that  they  had  been  excavated  dur- 
ing the  fall  of  1882.  No  relics  were  taken  from  either  mound.  Below 
the  apex,  and  upon  the  origioal  surface  of  the  ground,  occurred  in  each 
AQ  altar,  composed  of  stone,  3  feet  in  diameter  and  circular  in  form, 
vrith  a  depression  in  the  center.    In  the  center  of  the  altar  of  g:  was  a< 
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lu'ge  broken  bowlder,  covered  by  a  laj'er  of  fine  ashes.  Witliin  this 
bed  of  aslies  was  a  large  charred  pibve  of  wood. 

Aditch,^t,  is  easily  traced,  which  seeuis  to  have  escaped  all  pre- 
vions  observers.  Whether  it  was  the  intention  to  carry  this  ditch  arooDd 
the  cluster  of  mounds,  or  was  simply  a  depression  left  after  excavating 
for  the  earth  in  order  lo  coustrtict  the  mounds,  it  would  be  difficult  to 
tell.  Between  the  mounds  e  and  g  there  is  quite  a  depression  extending 
from  the  northeast  to  the  southwest,  as  though  it  bad  been  parpoi^ely 
hollowed  out.  The  ditch  does  not  seem  to  be  accidental,  for  it  is  not 
only  placed  a  little  above  the  deepest  part  of  the  depression  but  it£ 
curve  is  regular.  It  might  be  fair  to  Qouclude  that  the  ditch  was  an 
afterthought,  and  it  was  the  Sual  intention  to  carry  a  circular  wall 
around  the  group,  excluding  g  aud  h. 

In  Aucient  Monuments  of  the  Mississippi  Valley,  Plate  xi,  Pig.  3,  is  a 
representatipi  of  an  earthwork  washed  by  the  Great  Miami,  a  descrip- 
tion of  which  occurs  on  page  30.  In  the  diagram  is  a  mound  marked 
"  10  feet  high."  On  the  7th  and  8th  days  of  August,  1883,  with  suffi- 
cieDt  help,  I  opened  this  mound.  A  general  survey  of  the  iuclosure 
shows  it  to  be  rolling,  with  prominent  kuolls  here  and  there.  The 
whole  field  was  matted  with  a  very  heavy  growth  of  clover.  The  laud 
is  ex('«edingly  fertile.  From  the  productions  of  this  one  field,  a  large 
family  of  children  was  brought  to  the  years  of  maturity.  The  soil  i« 
black  loam  mixed  with  sand.  At  almost  any  point  fragments  of  pottery 
may  be  picked  up.  This  pottery  is  composed  of  burnt  clay  intermingled 
with  crushed  fragments  of  the  shell  of  the  iinio. 

The  mound  does  not  He  in  the  place  it  is  put  in  Ancient  Monomentfi, 
hut  is  farther  removed  from  the  river.  The  excavatJon  was  commenced 
from  the  north  side  at  the  point  y  (Fig.  2),  and  carried  to  ther bottom  of 


Fig,  2.— Mound  in  Fort,  Ross  ToirnBliip,  Ohio. 

the  mound  d.  The  trench  is  35  feet  long,  4  wide,  and  at  the  center 
of  the  structure  9  feet  deep.  Before  commeocing  the  mound  proper, 
the  builders  scooped  away  the  earth,  forming  it  in  the  manner  of  B 
basin.  Immediately  upon  this  basin  waa  placed  a  layer  of  sand  oos- 
taiuing  charcoal.  Over  this  was  placed  a  layer  of  charred  bark  1  iaek 
in  tfaioknesa.    The  fiber  of  the  bark  was  very  coarse,  and  in  places 


jvCoo^^lc 


UODNDS  U)  fiUTLEB  COtIlIT¥,   OHIO.  849 

gave  evideiice  that  large  sheets  had  been  peeled  from  the  troe,  then 
charred,  and,  unfolded,  spread  upon  the  previoiu  layer.  The  charred 
bark  was  coDtinaons,  though  not  ext«ndicif;  out  as  for  as  d.  This 
cbaired  bark  was  found  to  be  rotten.  The  first  mtasniements  vere 
taken  at/«,  tbe  depth  of  the  trench  at  this  point  being  8  feet,  the  point 
beiug  removed  from  tbe  place  of  beginning  17^  feet.  Upon  the  layer 
of  fsfaaned  bark  was  one  composed  of  flue  charcoal  and  sand  6  inches 
thick,  e.  Over  that  was  placed  a  layer  of  charcoal  1  inch  thick.  Over- 
laying that  was  a  deposit  of  flue-grained  sand  4  inches  thick,  which 
in  turn  was  covered  by  a  layer  of  Band  and  ashes,  o,  7  inches  deep. 
Thence  a  deposit  of  sand  16  inches  thick,  p,  over  which  was  a  layer 
of  ashes  2  inches  deep,  »•  Upon  this  was  a  formation  of  ashes  inter- 
mingled  with  sand  30  inches  deep.  Over  all  was  a  layer  of  made  soil 
more  or  leas  mixed  with  sand. 

From  ft  to/  as  we  descended  careful  observations  were  taken.  Upon 
the  top  of  the  mound  and  exteoding  throagh  the  layer  of  made  soil 
were  loose  limestone,  some  of  which  were  as  large  aa  one  man  would 
wish  to  handle.  All  showed  evidences  of  fire.  The  next  coarse  was 
composed  of  ashes  containing  both  soil  and  sand,  «.  Within  this  for- 
mation was  the  altar  i,  composed  of  burnt  Jimestooe  3  feet  in  diameter 
and  circular  in  form.  Upon  this  altar  were  charred  fragments  of  tbe 
horn  of  a  deer.  Other  bones  of  the  deer  also  occurred,  none  of  which 
had  been  split  open.  With  these  reoiaios  were  a  fragment  of  pottery 
and  an  implement  made  of  booe  and  one  of  bom,  tbe  last  being  charred. 
Some  of  the  Htooe  bad  been  so  thoroughly  burned  as  to  break  in  pieces 
on  being  lifted  from  the  bed.  lmmediut«ly  below  tbe  altar  was  a  layer, 
j,  of  red  and  matted  ashes.  From  this  point  and  extending  to  tbe  bot- 
tom, and  resting  upon  a  layer,  a,  of  ashes  was  a  bed  of  ashes  mixed 
with  charcoal  and  saod.  At  varions  points  in  the  excavation  occurred 
fragments  of  bowlder,  which  had  been  broken  after  being  polished. 
More  of  these  fragments  occurred  near  the  center  and  bottom  than  at 
the  surface.  Similar  fragments  may  be  picked  up  in  the  adjoining  field. 
No  bones  occurred  elsewhere  than  on  the  altar,  save  in  one  instance. 
About  eight  years  ago  a  relic  hnnter  took  out  a  human  skull  at  x.  What 
was  done  with  it,  or  what  were  its  characteristics  I  was  unable  to  learn. 

The  waUs  of  the  inclosore,  within  which  is  the  above  mound,  removes 
a  natural  elevation,  which  has  been  taken  for  a  tumulus.  It  is  a  gravel 
monod,  and  belongs  to  the  drtni  period.  From  the  apex  of  this  eleva- 
tion some  twenty  years  ago,  were  taken  five  human  skeletons.  Tbe 
skeletons  radiated  from  a  center,  tbe  heads  forming  tbe  inner  circle. 
The  remains  were  in  a  good  state  of  preservation.  No  one  took  pains 
to  secure  them. 

It  might  be  well  to  notice,  in  order  to  be  of  service  to  investigators 
in  other  departments,  that  we  saw  clover  roots  extending  into  the 
mound  perpendicularly  a  distance  of  three  feet.  Also  7  feet  below  the 
apex  of  the  ipound  we  saw  a  nest  containing  the  iiootmou  brow)i  ant, 
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Tbe  next  objective  point  was  a  mound  close  to  a  fort*  od   section 
12,  Roea  Township,  marked  a  in  Fig.  3.    TMs  mound  was  examined  on 


Fig.  3.— Fortified  bill,  Butler  Coanty,  Ohio. 

August  1 4, 1883.  It  is  located  400  feet  sontb  of  tbe  gateway  £,  and  is 
semi-circular  in  form,  the  concave  part  facing  east.  It  is  70  feet  long 
and  32  feet  wide  at  tbe  base.  Its  summit  is  30  feet  long  and  12  feet 
wide.  Until  quite  recently  it  was  covered  with  forest  trees,  but  oot  of 
large  growth.  At  the  northern  extremity  I  sunk  a  trench  at  c  d  (Fig. 
4),  and  ran  it  into  the  mound  in  a  southerly  direction  a  distance  of  16 


Flu.  4.— Mound  OD  fortified  MU,  Rosa  TowDstiip,  Ohio. 

feet.  At  A  n  the  depth  was  5  feet.  In  the  work  we  were  coostaotly 
impeded  by  roots  and  masses  of  rootlets  that  everywhere  ocooired. 
Tbe  mound  was  covered  by  clay  and  compact  soil  to  a  depth  of  2  feet 
Under  this  was  a  layer  of  burnt  limestone  irregularly  placed  together. 
TToder  the  limestone  we  came  uiton  at  a  a  portion  of  a  human  skel- 
eton, imbedded  in  the  layer  or  bed  of  ashes  marked  k.  The  skeleton 
was  in  an  extended  position,  the  feet  pointing  toward  the  northwest. 
It  appeared  to  be  lying  partially  on  the  right  side,  with  the  left  arm 
thrown  over  tbe  body.  I  worked  with  great  care  in  ordeT  to  ob- 
tain these  bones  whole,  nsing  my  pen-knife  entirely  in  lifting  them 
from  the  bed,  but  succeeded  only  in  obtaiuiug  the  right  hnmems  en- 
tire.   The  left  femur  liad  been  biokeu  off  near  the  lower  extivmity. 

*  Aucteut  MoDnmenta,  Piute  vit. 
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The  bones  secured  were  the  femora  bameri,  tbe  left  radiuB,  pelvie,  and 
fraj^ments  of  ribs.  So  craniam  or  backbone  coald  be  foaod.  None  of 
tlie  bonee  would  admit  of  acientiflc  investigatioD,  save  the  right  bome- 
ros  and  left  radins.    The  former  ia  12|  inches  in  extreme  length. 

Under  the  ash-bed  were  three  layers  of  partially  bnmed  limestone, 
the  three  layers  being  15  inches  thick.  The  stone  was  regalarl;  put 
together  baving  tbe  edges  to  fit  so  that  do  break  appeared.  Nothing 
occnrred  between  the  three  layers.  The  bottom  layer  was  placed  Dpon 
the  original  surface  of  the  groond.  The  stone  was  of  good  quality  and 
stUl  could  be  used  for  baUding  purposes. 

OTBEB  BXPLOBATIONS. 

I  personally  opened  three  mounds  in  Franklin  Township,  Warreo 
Gonnty,  Ohio.  One  of  theoe  occnrred  on  section  23,  northwest  qoarter, 
on  the  laiid  of  James  McLaoe.  The  monnd  is  removed  2}mile8fi'om  tbe 
Great  Miami  and  located  on  Che  side  of  the  rise  of  ground  f^ni  tbe  sec- 
ond to  tbe  third  river  terrace.  It  has  a  commanding  view  of  the  coun- 
try to  the  northwest,  and  from  which  a  light  on  the  great  mound  at 
Miamisburg  could  be  seen.  Tbe  mound,  to  my  certain  knowledge,  has 
been  plowed  over  for  the  last  twenty-nine  years.  It  is  low,  and  coveted 
with  a  clayey  soil  mixed  with  sand.  The  apex  ia  not  over  2  feet  above 
tbe  general  snrface.  Under  tbe  made  laud  I  struck  an  ash-bed  3  feet 
thick,  considerably  mixed  with  charcoal.  In  this  bed  I  found  a  barbed 
spear-bead,  3  inches  long,  made  out  of  a  bluish-gray  chert 

On  the  southwest  qnarter,  section  22,  on  the  land  of  George  HoLean, 
between  tbe  Franklin  and  Red  Biver  turnpike  and  tbe  township  line, 
are  two  mounds,  one  6  feet  and  the  other  4  feet  in  height  Both  of 
these  I  opened,  but  in  each  was  only  an  unstratified  aah-bed,  mixed 
with  charcoal. 

The  three  mounds  above  described  are  isolated.  There  is  no  evidence 
that  they  were  used  either  for  signal  or  sepulchral  monnds.  From  the 
two  latter  a  good  view  of  the  country  in  any  direction  could  be  ob- 
tained, although  located  npon  the  third  river  terrace.  Had  they  been 
placed  one-sixteenth  of  a  mile  farther  north,  a  commanding  view  of  the 
Great  Miami  Biver  would  have  been  obtained. 


AN  BABTH-WOBK  IN  HIOHLAND  COUNTY,  OHIO. 

By  J.  P.  MacLxut,  of  SamOtrnt,  (Mo. 

-  Id  company  with  L^kyette  Ferris,  on  the  21st  of  Jnly,  1883,1  made 
a  survey  of  au  inclosure  in  Salem  Township,  Highland  Gonn^,  Ohio, 
located  1}  miles  southwest  of  tbe  village  of  Pricetown.  It  is  covered 
^with  forest  trees  of  the  same  variety  and  growth  as  those  fonnd  in  the 
immediate  vicinity.    On  top  of  tbe  embankment,  at  the  point »  in  the 
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figare,  is  a  beecb  tree,  measuriDg  10  feet  in  circomferenoe  at  3  feet 
Hbore  the  SfTonnd.  On  the  larger  iiionud,  {,18  a  decayed  stump  of  what 
vas  once  a  large  tree.  Prom  a  to  ft,  in  s  straight  line,  is  a  distance  of 
-Ij?  feet.     Along  this  side  of  the  inulosure  is- no  artificial  elevation. 


Sketch  of  e«rtb-work  in  Highland  Connty,  Ohio. 

The  small  stream  o  once  washed  against  this  side  and  formed  ao  irregu- 
lar eoibankment  12  feet  high,  ^th  a  steep  declivity.  From  A  to  o  the 
artificial  embankment  skirts  along  the  hntw  of  the  hill,  has  no  aocom- 
panyiug  ditch,  ami  extends  »  dietanwj  of  19*4  fwt.    Oo  the  tnterior  of 
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the  embankment,  from  o  to  d,  is  a  ditch  312  feet  long.  At  d  ie  a  wash 
which  has  tabeo  place  since  the  work  was  abandoned.  From  d  to  e  is 
a  distance  of  192  feet  The  waiiXf-g  is  removed  inwards,  owing  to  the 
irregularity  of  the  land.  It  is  48  feet  long  and  has  do  accompanying 
ditch.  The  gateway  e-f  is  25  feet  wide,  and  that  at  ff-h,  64  feet.  At 
the  latter  gateway  the  land  rapidly  descends,  and  there  is  a  small 
stream  passing  throngb  it.  That  this  is  not  a  washout  is  proved  by 
the  Cict  that  the  wall  hr-i  with  its  accompanying  ditch,  extends  down 
the  declivity  a  distance  of  14  feet.  This  woold  also  show  that  the  de- 
pres^oD,  for  the  moat  part,  was  there  at  the  time  when  the  wall  was  con- 
straoted.  From  htoj,  is  a  distance  of  424  feet  At  i  the  stream  p  lias 
encroaohed  upon  the  wall,  carrying  a  portion  of  it  for  a  distance  of  15 
feet  The  stream  at  this  point  is  32  feet  below  the  embankment,  pre- 
senting a  perpendicnlar  face,  and  is  still  encroaching  npon  the  inclosare. 
Atj-k  is  another  washout  From  ft  to  a  is  a  distance  of  480  feet  The 
entire  embankment  has  an  average  height  of  3  feet  and  a  tiase  24feet 
in  width.  The  accompanying  ditch  is  16  feet  wide,  with  an  average 
depth  of  14  inches.  At  a  distance  of  288  feet  from  %  is  the  large  mound 
1, 6  feet  in  height  and  60  feet  in  diameter  at  the  base.  It  is  encroached 
upon  by  the  small  mound  m,  4  feet  high  and  42  feet  in  diameter  at  the 
base.  The  former  has  been  partially  opened,  but  no  relics  have  been 
discovered. 


M01INDS  IN  BEBBIBN  OOUHTT,  GEORGIA. 
Bf  WnjJAH  J.  Tatuir,  0/  AUpaka,  Oa. 

The  Alapaha  mound  is  situated  6  miles  northeast  of  the  town  of 
Alapaha,  on  Alapaha  Biver,  on  lot  of  land  No.  328,  fifth  district  of 
Berrien  County,  Georgia.  It  is  38  feet  across,  6  feet  above  the  level, 
and  somewhat  oval  in  shape.  In  the  center  of  the  monnd  was  a  burial 
vault  6  feet  deep,  3  feet  wide,  and  6  feet  long,  north  and  south.  Two 
bodies  were  deposited  in  this  vanit  with  the  heads  pointing  south. 
From  the  appearance  at  the  time  of  exploration  the  bodies  had  been 
deposited  in  the  vault  and  then  covered  up  with  a  large  quantity  of 
ashes  and  pine  coals.  The  bones  were  very  much  decayed,  and  no  im- 
plements were  found  with  them. 

The  Withlaooochee  mound  is  situated  5  miles  south  of  Nashville,  on 
lot  of  laud  278,  in  the  tenth  district  of  Berrien  County.  The  dimensions 
are  18  feet  base  diameter  and  3  feet  in  depth.  No  relics  were  fonnd  in 
this  monud,  and  even  the  bones  were  so  far  decayed  that  it  was  impos- 
Bible  to  tell  the  mode  of  bnriaL 

Beedy  Creek  mound  is  situated  10  miles  northeast  of  the  town  of 
Alapaha,  on  Beedy  Greek,  on  tot  of  land  No.  24,  in  the  flfUi  district  of 


jvGoogIc 


854  PAPERB   RELATIIfQ  TO  AlfTHROPOLOGT. 

Berrien  County.  There  was  a  vanlt,  or  dug  hole,  5  feet  lung,  3  feet  vlAe, 
and  1^  feet  deep  in  the  center  of  the  moandj  id  which  the  bodies  were 
bsrot  and  afterwards  covered.  On  this  covering  was  a  bomt  mass  3 
feet  deep  and  20  feet  in  dUmeter.  This  had  been  covered  up  and  the 
boming  proceos  repeated.  The  dimensions  of  the  mouud  were  48  le«t 
base  diameter,  and  6  feet  in  depth.    So  relics  were  foond. 

The  French  Ferry  mound  is  situated  on  lot  of  land  No.  415,  id  the 
tenth  district  of  Berrien  County,  10  miles  south  of  Nashville,  7  miles 
southeast  of  Adell  post-office.  These  two  mounds  are  1  mile  down  the 
river  from  the  ferry,  in  a  red-oak  thicket,  on  a  faiUnide  focing  sonth. 
The  earth  for  the  structure  was  obtained  30  yards  diagonally  op  the 
hill.  The  work  was  built  around  a  pine  stamp.  No.  1  is  of  yellow  sand 
mixed  with  gravel  and  rock.  In  the  middle  was  a  mass  of  charcoal 
mixed  with  the  earth.    No  relics  were  found. 


MOUNDS  AND   SHELL   HEAPS    UN  THE  WEST  COAST   OP 

FLORIDA. 

B7  8.  T.  Walxbb,  0/  MUUm  Fla. 

Daring  the  past  two  years  tlie  explorations  of  the  mounds  and  shell 
heaps  on  the  western  coast  of  Florida  have  been  continued,  and  many 
of  the  principal  remains  lett  by  the  aborigines  between  Hillsborough 
Connty  ou  the  south  and  Peusavola  Bay  ou  the  west  have  been  located, 
thus  connecting  the  work  with  that  done  in  1870,  a  fnll  report  of  which 
may  be  found  in  the  Smithsonian  Report  for  that  year.  These  explora- 
tions were  necessarily  confined  to  the  coast  lines,  or  to  such  poiut»  as 
coQld  be  reached  by  the  rivers.  In  no  case,  however,  were  they  pushed 
very  far  above  the  iofiuence  of  the  tide. 

On  the  accompanying  map  of  Pensacola  Bay  and  vidnity  (Hap  I) 
all  the  principal  mounds  and  shell  heaps  may  be  seen  at  a  glance.  The 
mounds  are  generally  quite  small  and  were  nearly  all  erected  for  domi- 
ciliary purposes.  The  shell  heaps  are  also  small  in  comparison  with 
those  of  Tampa  Bay.  The  long  residence  of  white  men  in  this  portim 
of  the  State  has  tended  to  oblitemte  all  traces  of  aboriginal  occupancy 
except  the  larger  mounds  and  shell  heaps,  and,  besides  these,  but  little 
remains  of  their  works  excepting  an  occasional  arrow-head  or  a  frag- 
ment of  broken  pottery.  This  is  especially  the  case  in  the  immediate 
neighborhood  of  Warrington  and  Pensacola. 

It  is  probable  that  there  was  a  large  Indian  population  around  the 
northern  end  of  Escambia  Bay  and  about  the  mouth  of  Escambia  River, 
as  many  relics  have  been  obtained  in  that  region. 

At  the  former  site  of  the  old  village  of  Florida  Town,  in  the  vicinity  of 
Ferry  Pass,  a  large  stone  mortar  was  found  weighing  167  pound&  This 
singular  utensil  is  formed  oat  of  a  coarse  sandstone  which  is  atill  quite 
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Map  1. — P«uracola  Buy  nuil  vicinity,  Flariilu. 
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abundant  at  Acadia,  about  4  milefl  east  of  tbe  place  where  tbe  mortar 
was  fouDd.  Tbe  marks  of  an  iron  or  steel  tool  are  plainly  visible  ou  this 
mortar,  and  seem  to  point  to  the  agency  of  the  whit«  man  in  its  maun- 
faotiire,  vbile  its  peculiar  shape  is  characteristic  of  the  savage  artisao. 
Mr.  Silas  Jeruagiu,  from  whom  this  intereatiug  telle  was  obtained,  first 
saw  it  in  tbe  year  1828,  at  the  house  of  a  person  who  stated  that  it  was 
foaod  iu  a  neighboring  hammock  many  years  previous  tA  that  time.  As 
the  latter  person  is  dead,  the  precise  facts  iu  relation  to  ita  discovery 
cannot  be  obtained.  The  mortar  is  now  iu  the  Smithsonian  Institution, 
and  competent  archieologists  may  be  able  to  decide  tbe  matter.  It  was 
probably  fashioned  by  an  ludian,  who  bad  obtained  an  iron  tool  from 
the  Spaniards,  and  who  had  gotten  some  idea  of  stone-cuttiug  fh>m 
communication  with  them. 

At  the  head  of  Escambia  Bay  there  are  numerous  small  shell  he^w, 
bnt  no  large  mounds  aie  encountered  until  a  place  is  reached  1  mile  Dorth 
of  Garcqn  Point,  the  southern  extremity  of  tbe  peninsula  dividing  Es- 
cambia and  Blackwater  Bays.    Hei-e  are  three  large  sbell  heaps  situated 
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in  a  small  tield  about  300  or  300  yards  firom  the  water.  They  are  quite 
regular  iu  shape,  aud  were  probably  used  for  domiciliary  purposes.  No 
relics  were  obtained  here  except  a  few  fragments  of  broken  pottery.  A 
short  distance  from  these  mounds  is  a  burial  place,  but  as  the  evidences 
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of  its  Indian  origin  vere  wanting,  it  was  not  disturbed,  on  the  sappo- 
Kition  tbat  it  waa  formerly  a  Spanish  bnrial  place  made  by  early  set- 
tlers. 

Ko  other  Indian  remains  are  on  this  peninsula  excepting  a  small 
mound  in  (Jilotown,  which  is  of  doubtfnl, origin,  as  extensive  digging 
brought  to  light  no  evidences  of  Indian  occupatiOD.  At  Escribano 
Point,  however,  on  the  eastern  shore  of  the  bay  and  about  7  miles  be- 
low Milton,  there  is  abundant  evidences  of  a  large  Indian  population. 
This  point  was  in  every  way  suitable  for  aboiigiual  settlement,  as  the 
nnmerons  oyster  beds  in  the  vicinity  afforded  an  inexhaustible  supply 
of  tbat  favorite  food,  while  the  existence  of  shoal  water  along  the  shore 
fur  several  miles  was  peculiarly  favorable  for  shooting  and  spearing 
fish.  It  is  quite  probable  that  there  was  a  large  town  or  village  at  this 
place,  and  that  large  numbers  of  people  resorted  to  it  for  the  pur- 
pose of  obtaining  fish  and  oysters.  Immense  qnantities  of  broken  pot- 
ter>'  are  strewn  over  the  ground,  and  all  the  usual  evidences  of  Indian 
occupation  are  present;  but  the  most  important  circumstance  in  connec- 
tion with  Escribano  Point  is  the  discovery  of  a  new  and  singular  mode 
of  bnrial,  which  was  practiced  by  the  former  inhabitants  of  this  region. 
Fig.  1  gives  a  pretty  good  representation  of  this  peculiar  mode  of  bnr- 


FiG.  I. — Mode  or  intermeDt  ut  Eftcribano  Point,  Florida. 

ial  in  section.  It  seems  that  the  body  was  first  deposited  in  a  grave  four 
or  five  feet  in  depth  and  covered  with  earth.  Upon  this,  oyster  shells 
and  pine  wood  were  piled  in  large  quantities ;  the  heap  was  then  set  on 
fire,  and  the  lime  resulting  ftY>m  the  burning  of  the  oyster  shells  mixing 
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with  the  aand,  formed,  wlien  melted,  a  Ktront:  nhib  of  cement  over  ttie 
gr»ve.  "Xbe  rosiD  trma  tbe  wootl  alttu  assuu^  iu  the  fonnatioD  aD<l  the 
penetratiou  of  tho  loose  sand  to  a  depth  of  two  or  three  feet  below  tbe 
lime  formed  a  very  effective  covering  for  tbe  grave. 

These  slabs  are  of  all  sizes,  from  6  to  12  feet  Id  diameter,  and  are 
from  2  to  4  feet  in  tbiokness:  Evidencee  of  intense  aod  long-contiDaed 
beat  are  plain  in  every  case.  The  slabs  are  bam  6  inches  to  1  foot 
below  tbe  present  snrfoce  of  the  soil,  and  were  accidentally  discovered 
ill  plowing  tbe  field.  Ten  or  twelve  were  located  by  Bonnding  with  an 
iron  rod,  all  in  the  area  of  2  or  3  acres.  Some  time  previous  to  the 
exploration  above  mentioned  a  complete  skeleton  had  been  washed  oat 
of  the  bluffs  on  the  northern  shore;  bat  poitiong  of  the  indurated  sand 
slab  are  still  in  eight  in  the  bank,  and  many  fragments  lay  iu  tbe  water 
at  the  base  of  the  blnff.  One  of  these  pieces  bad  some  mde  carvings 
of  arrow  or  spear-heads  cut  into  tbe  surface.  The  fragment  having 
these  marks  upon  it  seemed  to  be  formed  by  the  union  of  pine  Isr  or 
pitch  with  sand,  and  was  qnite  soft. 

The  field  in  which  these  graves  are  located  was  in  caltivation  at  the 
time,  and  it  was  almost  impossible  to  dig  withont  disturbing  tbe  grow- 
ing crop.  Fortunately  a  grave  was  found  at  the  intersection  of  two 
walks,  and  the  penetration  of  the  cement  discovered  portions  of  a  hu- 
man skeleton,  very  mach  decayed,  and  quantities  of  broken  pottery. 
The  work,  however,  was  extremely  laborious,  owing  to  the  hardness  of 
the  cement  and  its  great  thioknee>s.  The  tenant  on  the  place  stated 
that  be  started  a  well  near  his  door,  and  that  on  penetrating  a  slab  he 
came  upon  a  human  skeleton,  whereupon  be  filled  up  the  well  and  dog 
In  another  place.  About  half  a  mile  north  of  Escribano  Point  there  is 
a  small  sand  monnd,  but  it  contains  no  relics. 

From  this  point  the  waters  of  East  Bay  continue  very  shallow  for  a 
considerable  distance  fh>m  tbe  shore;  oyster  banks  are  numerous,  and 
the  beach  is  covered  with  shells  and  broken  pottery.  At  tbe  mouth  of 
East  Biver  the  shell  heaps  increase  in  sise,  and  there  are  several  quite 
large  and  of  irregular  shape.  On  the  north  bonk  of  the  East  River, 
anil  about  1  mile  from  its  mouth,  there  is  a  small  earth  mound  4  or  6 
feet  high  and  about  75  feet  in  diameter.  Tbe  mound  is  sitoated  within 
a  short  distance  of  the  Mormon  cborch,  and  as  religions  services  were 
in  progress  at  the  time  no  ezaminati<mB  were  made.  On  the  opposite 
bank  of  the  river,  beginning  in  tbe  field  of  Mr.  Azela^n,  there  are  hun- 
dreds of  shell  heaps  of  various  sizes,  which  extend  along  the  shores  fur 
nearly  a  mile.  No  doubt  this  is  the  site  of  an  ancient  village,  imme- 
diately in  the  rear  of  Mr.  Aselson's  residence,  on  the  slope  of  a  hill,  at 
the  foot  of  which  is  an  excellent  spring,  is  a  large  quadrangle  formed 
by  shell  banks,  which  evidently  marks  tbe  site  of  an  Indian  village. 
XumerouB  arrow  heads  and  other  relics  have  been  obtained  here,  and 
DO  doubt  many  more  will  be  brought  to  light  as  tbe  lauds  are  cultivated. 
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Westward,  along  tlie  shores  of  East  Biver,  are  foand  great  Dnmbers  of 
small  shell  heaps  of  all  sizes  in  the  hammoob. 

West  of  the  mouth  of  the  river,  near  the  resideoce  of  Colonel  Hooper, 
is  the  site  of  another  Tillage. .  This  was  situated  on  tlie  banks  of  a  small 
bayoa,  and  Dumeroas  small  mounds  mark  the  position  of  many  honses 
or  wigwams.  Excavations  in  these  mounds  revealed  the  situations  of 
their  fires  aud  fragments  of  pottery  and  the  usnfd  refuse  of  culinary 
operations.  Some  years  ago  several  skeletons  were  uneartlied  here  by 
the  plow.  Altogether  there  is  cooclosive  evidence  of  there  having 
been  a  large  population  at  the  month  of  East  Biver,  and  that  there 
were  probably  two,  or  perhaps  three,  permanent  villages  located  there. 

Proceeding  still  westward  along  the  peninsala  between  Peosacola  Bay 
and  Santa  Bosa  Sonnd,  the  next  mounds  are  about  4  miles  east  of  Bed- 
fish  Point.  Upon  the  blufi^  here  are  two  mounds,  each  about  12  feet 
high,  constructed  entirely  of  sand.  Two  days  spent  in  digging  revealed 
no  objects  of  interest.  Between  these  large  mounds  ^nd  Bedflsh  Point 
many  low  circular  mounds  are  scattered  along  the  center  of  the  penin- 
sula. These  monnds  are  mere  elevations  from  2  to  4  feet  high,  with 
bases  from  60  to  200  feet  in  diameter,  and,  judging  fh)m  the  nature  of 
the  country,  which  is  low  aud  marshy,  tbey  were  intended  for  residences. 

Abont  1^  miles  east  of  Bedflsb  Point,  at  a  place  called  Forty-nine 
Pines,  are  two  earth  mounds,  one  of  which  is  6  feet  high  and  80  feet  in 
diameter;  the  other  has  every  appearance  of  having  been  left  in  an 
unfinished  condition.  The  larger  mound  was  trenched  carefully,  bat  no 
objects  of  interest  were  foand.  There  are  many  small  shell  heaps  in  the 
vicinity,  and  several  objects  were  obtained  from  persons  living  near. 
From  this  place  to  Town  Point,  the  western  extremity  of  the  peninsula, 
there  are  but  few  traces  of  Indian  occupation. 

Santa  Bosa  Sound  is  a  stretch  of  water  35  miles  in  length,  connecting 
Pensacola  Bay  and  Ohoctawhatcfaee  Bay.  The  sound  is  very  narrow, 
and  does  not  exceed  2  miles  in  width  at  the  widest  part.  The  traces  of 
aboriginal  residence  along  this  body  of  water  are  nearly  all  confined  to 
the  mainland  side.  If  Santa  Bosa  Island  ever  contained  any  mounds, 
the  shifting  sands  have  long  since  covered  every  trace  of  them,  lu 
proceeding  east  the  first  shell  heaps  are  met  with  at  Dr.  Botherford's 
place,  abont  2  miles  east  of  the  old  Government  Live  Oak  Plantation. 
Immense  beds  of  shell  and  the  usual  indications  mark  this  as  the  former 
residence  of  a  large  population.  The  slopes  of  the  hills  are  covered 
with  irregular  beds  of  shell  from  2  to  6  feet  in  thickness,  which  occupy 
an  area  of  several  acres.  The  beds  contain  large  quantities  of  broken 
pottery  and  numerous  implements  made  of  shell.  At  this  place  was 
secured  the  first  specimen  of  a  clay  image  fonod  in  this  section,  a  frag* 
ment  of  a  rude  imitation  of  a  bird's  head. 

Shell  heaps  occur  at  various  points  between  this  place  and  Wheeler's 
Spring,  6  miles  west  of  Mary  Esther  post-offloe.    At  Wheeler's  Spring 
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two  enrtli  monnds  of  email  size  are  found,  neitfaer  of  which  is  of  special 
interest. 

Having  thus  briefly  deacnbed  the  principal  remains  around  Pensaoola 
Bay  and  vicinity,  let  ns  turn  to  Ohoctawhatohee  Bay,  a  map  of  which 
is  presented.  It  is  almost  certain  that  the  aborigines  lived  around 
these  waters  in  vast  numbers.  Every  cove  and  hefidland  that  is  hab- 
itable was  occupied ;  all  points  possessing  nnnsuol  advantages  for  hnnt- 
ing  and  fishing  were  densely  peopled,  and  at  several  points  towns  of 
considerable  size  existed.  There  is  hardly  an  acre  of  gioaud  on  tbe 
entire  coast  line  of  this  bay  that  does  not  contain  some  evidence  of 
aboriginal  existence  or  occupation.  These  people  seem  aiao  to  have 
advanced  somewhat  beyond  their  brethren  of  less  favored  regions  in 
the  arts,  for  it  is  here  that  we  find  the  first  attempt  to  model  images  or 
figures  in  clay.  Borne  of  these  figures  are  extremely  mde,  but  otben 
are  no  mean  representations  of  the  objects  they  are  intended  to  imitate. 
The  olyeot  of  these  images  or  tbe  nses  to  which  they  were  pat  is  not 
evident.  Host  people  who  have  expressed  an  opinion  of  them  regard 
them  as  idols  or  olljects  of  worship,  but  it  would  better  accord  with 
Indian  customs  to  regard  them  as  family  totems. 

The  soathem  shores  of  Ghootawhatchee  Bay  and  the  region  about 
tbe  Narrows  where  Santa  Kosa  Sound  leaves  that  bay  were  peculiarly 
suited  for  the  support  of  a  large  population.  From  these  points  tbe 
Onlf  shores  are  easy  of  access,  and  tbe  shoal  waters  of  the  bay  and 
sound  ftamisbed  inexhaustible  qnandties  of  fish  and  oysters.  Several 
large  fresh-water  lakes  inland  were  swarming  with  fish,  and  game  is 
still  plentiftil  thronghont  tbe  entire  region.  Two  points  seem  to  have 
been  selected  by  the  aborigines  as  sites  for  large  towns,  and  both  were 
located  OD  points  or  peninsnlas  sarrounded  by  shoal  water,  a  couditioD 
necessary  for  this  peculiar  mode  of  fishing. 

The  first  and  larger  of  these  two  towns  was  situated  on  the  northern 
shores  of  Santa  Bosa  Sound,  where  it  enters  Choctawhatohee  Bay.  The 
sound  here  is  only  about  one-fourth  of  a  mile  in  width,  and  navigation 
is  obstructed  by  numerous  bars  and  shoals,  which  were  once  covered 
by  oyster  beds,  thongh  nt  present  tbe  oyster  is  entirely  extinct  in  both 
bay  and  sound.  Od  the  east  is  Choctawhatohee  Bay,  and  northwest 
lies  a  large  branch  of  OamJei's  Bay  on.  Several  bold  springs  of  excellent 
water  break  out  of  the  bluffy  and  a  small  fresh-water  stream  empties 
into  the  sound  hero  and  once  passed  through  the  center  of  the  town. 
Tbe  largest  mound  and  shell  heaps  are  situated  near  this  stxeam  and  in 
the  neighborhood  of  the  finest  of  the  springs.  The  position  of  the 
largest  domiciliary  mound  in  this  portion  of  tiie  State  is  marked  by  a 
large  shell  heap  ou  the  bluffs  above  the  largest  spring.  This  shell 
heap,  which  was  converted  into  a  fort  by  the  Southern  army  during  the 
civil  war,  is  about  12  feet  high,  with  a  base  about  200  feet  in  diameter. 
About  100  yards  nearly  due  north  of  this  heap,  situated  in  a  denso 
tbioket  of  bushes  and  small  trees,  is  the  mound  in  qnesUon,    It  ia  «>▼• 
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ered  with  a  growtli  gimQAr  to  that  aroand  it,  and  bo  deoBe  and  tangled 
is  the  growth  of  Tines,  briers,  and  bashes  apon  it  that  it  is  difflonlt 
'  either  to  measore  or  explore  it.  Its  estimated  height  is  26  feet,  its 
length  £50  feet,  and  its  width  136  feet.  The  meaBnremeDts  were  taken 
along  the  top,  which  is  nearly  level ;  of  oonree,  the  base  is  mncb  greater. 
The  Bides  are  very  steep,  and  on  the  aonth  side  is  a  Bloping  roadvay 
leading  to  the  top. 

Many  excavations  have  been  made  f^m  time  to  time  by  oariosity- 
seekera,  and  daring  the  civil  war  Dr.  Sandmm,  of  Milton,  Fla.,  who 
belonged  to  the  company  which  was  stationed  at  the  shell  fort,  made  ex- 
plorations through  a  p^od  of  eleven  months.  IcMinotleam  that  any- 
thing of  importance  has  been  found  excepting  haman  bones  in  the  sbetl 
Ktratnm  beneath  the  sand.  Dr.  S.  S.  Forbea,  of  Milton,  also  visited  this 
mound  in  company  witii  some  gentlemen  irom  the  North,  and  made  sev- 
eral large  excavations  in  it.  He  reports  the  finding  of  haman  bones  in 
the  shell  Btratnm,  but  the  skulls  were-  so  decayed  that  preservation  was 
not  possible.  Dr.  Forbes  also  obtai  ned  several  clay  flgores  representing 
human  and  animal  heads,  some  of  which  he  kindly  gave  to  the  National 
Mnneam.  The  old  cuttings  made  by  former  seekers  were  explored,  and 
several  new  ones  made,  with  but  little  reward  in  the  way  of  relics  ex- 
cepting human  bones  and  teeth  on  tiie  shell  stratum,  bat  not  in  it. 

The  top  stratum  of  this  mound  is  composed  of  sand  to  a  depth  of  5 
feet ;  beneath  this  is  a  layer  of  Bbell  from  2  to  3  feet  in  thickness.  On 
the  latter,  but  not  in  it,  human  bonea  were  found,  thus  indicating  that 
the  bodies  were  deposited  on  the  Bbells  and  covered  with  sand.  A  criti- 
cal examinatitm  of  the  shell  stratum  was  made,  and  from  the  evidence 
it  afforded  the  concluBion  was  reached  that  the  mound  was  onginally 
much  lower,  and  tbat  the  shell  deposit  was  an  accumulation  of  kitohen 
refuse ;  that  it  was  for  a  time  a  place  of  residence  and  need  as  a  place 
of  burial,  and  afterwards  that  the  stratum  of  sand  was  added  and  the 
place  once  more  fitted  for  residence. 

The  fhots  which  fovor  this  view  are,  first,  tbat  the  shell  stratum  con- 
tains the  bones  of  bears,  deer,  birds,  turtles,  and  fishes,  the  usnal  accom- 
paniments of  Indian  feasting,  while  the  upper  and  lower  stratnniB  are 
composed  of  clean  sand;  second,  that  thedeptb  of  these  human  remains 
in  the  earth  is  unusual  and  not  at  all  in  keeping  with  what  we  already 
have  observed  in  Indian  burials  ■,  and  lastly,  tbe  pits  or  excavations 
from  which  tbe  earth  used  in  forming  the  mound  was  taken  show  in  a 
very  marked  manner  that  tbe  material  was  not  all  removed  at  the  same 
time,  some  being  mere  depressions  in  the  soil,  while  otliars  are  sharply 
defined  and  comparatively  recent 

Thelbrmation  of  this  mound  being  by  a  series  of  additions  to  tim 
original  work  may  prove  a  key  to  tbe  construction  of  many  of  the  lai^ier 
mounds  heretofore  described  as  being  composed  of  "  alternate  layers  of 
sand  and  shell  "(see  Smithsonian  Report  for  1879,  pp.  296  and  105),  and 
will  remove  the  greatest  difflonlty  in  the  way  of  onr  admitting  them  to 
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have  been  constmcted  by  the  modern  Indians,  riz,  their  inadaptihility 
to  coDcert«d  and  oontioned  effort.  For  if  the  large  moands  were  thn 
gradual  growth  of  ages  and  varied  by  sncceseive  additions,  by  many 
generations,  ve  can  readily  anderstand  and  accept  the  theory  of  their 
being  the  worb  of  the  modem  Indian, 

West  of  the  great  monnd  are  many  small  circles  of  shells  covered  with 
mil,  from  40  to  60  feet  in  diameter,  and  the  earth  is  covered  with  Irag- 
medts  of  broken  pottery.  Over  a  space  reaching  from  the  great  monad 
to  the  beach,  one- foortb  of  a  mile  in  width,  and  extending  along  the  beach 
for  nearly  a  mile,  are  shell  heaps  of  all  shapes  and  sizes,  from  a  mere 
bed  a  foot  in  tbicknesB  to  large  heaps  12  and  15  feet  high.  In  the  fields, 
the  crops  are  growing  in  beds  of  shell,  and  the  farrows  are  full  of  broken 
pottery  and  fragments  of  clay  flgares.  The  latter  are  generally  repre-  • 
sentations  of  the  heads  of  birds  and  animals,  though  human  heads  and 
busts  are  not  uncommon.  Many  are  extremely  mde,  rendering  it  diffi- 
cult to  catch  the  particniar  form  iuteoded  to  be  flgnred,  while  others  are 
pretty  fair  imitatjons  of  the  objects  copied,  and  are  quite  creditable  speci- 
mens of  aboriginal  art.  They  are  composed  of  the  same  material  of 
which  the  pottery  was  made,  viz,  black,  red,  or  bine  clay  with  a  mixture 
of  some  white  material  resembling  ponnded  shell.  Some  are  composed 
of  a  reddish  clay  and  afterward  covered  with  a  finer  material,  nearly 
black,  which  give  the  object  the  appearance  of  being  glazed.  Jn  other 
specimens  the  body  is  formed  of  black  clay  and  covered  with  red.  As 
before  remarked,  the  m^ority  of  the  images  represent  the  beads  of 
animals  and  birds.  Of  the  former  the  wolf  or  fox,  the  squirrel,  and  the 
beaver  seem  to  have  been  the  favorites,  while  the  dock  or  goose  is  often 
copied  among  the  birds,  though  the  serpent  and  the  owl  were  not  for- 
gotten. 

In  Plat«8  I,  II,  and  III,  may  be  seen  rough  copies  of  several  of  these 
images,  which  will  give  an  idea  of  the  most  common  forms,  from  the 
rudest  np  to  the  best  hitherto  obtaiaed.  These  images  are  not  found 
in  the  mounds  or  graves,  but  scattered  aboot  the  fields,  on  the  surface, 
or  in  the  piles  of  shell,  along  with  broken  pottery.  It  is  somewhat 
strange  that  these  images  are  only  found  on  the  shores  of  Ghoctawhat- 
chee  Bay  and  Santa  Rosa  Sound.  In  all  the  explorations  along  the 
west  coast  of  Florida  they  have  not  been  found,  nor  have  any  been 
heard  of  in  any  other  portion  of  the  State.  Westward,  however,  they 
exist.  Dr.  George  Taylor,  of  Mobile,  has  several  which  he  obtained  from 
the  shell  heaps  on  Bon  Secour  Bay,  near  Band  Island  light,  and  they 
are  said  to  have  been  found  in  the  shell  heaps,  along  the  Hississ^pi 
coast. 

Many  hundreds  of  these  images  have  been  recovered  on  Ohoctaw- 
batchee  Bay,  and  while  a  few  have  fonnd  their  way  into  the  Nation^ 
Museum,  many  have  been  destroyed  or  are  in  the  hands  of  private  par- 
ties. Others  will  doubtless  be  found  as  the  lands  ace  brought  into  cql- 
tivation.  ,^  , 
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Pasaiog  over  for  the  present  the  monndB,  &c.,  iDterrenm^,  a  second 
great  area  of  ancient  population  was  about  the  oeoter  of  the  bay  and 
on  its  soQthem  Bide,  where  a  point  3  miles  in  length  extends  north  be- 
tween Horseshoe  and  Hogtown  Bayons,  while  on  the  south  and  between 
tlie  point  and  the  Onlf  lies  a  large  fi-esh-water  lake,  7  miles  in  length 
and  with  an  average  width  of  a  half-mile.  The  peculiar  advantages  of 
this  point  for  an  Indian  town  may  be  seen  at  a  glance,  viz :  Fishing 
and  banting  facilities  nnequaled  and  capable  of  easy  defense  in  case 
of  an  attack.  Evidences  of  a  dense  popalation  once  occapying  this 
vantage  ground  begin  one  mile  south  of  the  extreme  point  and  extend 
on  both  shores  and  down  the  center  to  the  lake.  These  evidences  con- 
sist of  shell  banks  and  heaps  along  the  shores,  and  of  low  monnde  along 
the  center  of  the  point.  Some  of  the  shell  heaps  are  of  immense  size, 
while  others  are  mere  piles  containing  a  few  bushels.  The  mounds 
a  short  distance  from  the  beach,  and  extending  the  whole  length  of  the 
point,  are  slight  elevations,  and  often  five  or  six  are  placed  in  a  straight 
line.  Those  measared  were  from  1  to  2  feet  high  and  from  30  to  60  feet 
in  diameter.  The  general  surface  of  the  coantry  is  low  and  fiat,  render- 
ing it  necessary  to  have  elevations  for  houses. 

The  most  important  and  interesting  of  all  the  aboriginal  remains  In 
this  vicinity,  however,  is  a  canal  leading  firom  the  head  of  Horseshoe 
Bayou  into  a  large  fresh-water  lake,  about  1}  miles  southeast  of  the 
bayou.  This  canal  is  about  14  feet  in  width  at  the  top  and  6  feet  at  the 
bottom.  Ita  original  depth  was  probubly  from  6  to  18  feet.  At  present 
it  is  not  much  over  half  that  depth.  At  ordinary  times  the  canal  is  dry, 
bat  during  wet  seasons  the  waters  of  the  lake  find  an  outlet  through  it 
to  the  bay.  Excepting  a  slight  angle  at  one  place  ite  coarse  is  straight, 
and  the  natural  advantages  of  the  ground  were  disregarded  in  order  to 
reach  the  desired  point  by  the  shortest  route.  Itenters  the  lake  tiiroagh 
a  marsh,  which  at  a  time  previons  to  the  cutting  of  the  canal,  was  prob- 
ably a  part  of  the  lake,  and  this  being  drained  by  the  canal,  the  an- 
cient engineers  were  forced  to  continue  their  work  through  the  marsh 
until  deep  water  was  reached.  The  lake,  which  is  nearly  7  miles  in 
length,  contains  immense  numbers  of  flsh,  and  the  canal  was  cot  for  the 
purpose  of  reaching  it  in  canoes,  as  these  must  otherwise  have  been 
transported  overland  at  great  expense  of  time  and  labor. 

No  burial  places  have  been  discovered  in  this  region.  Many  day 
images,  however,  of  large  size  have  been  picked  op  at  Mr.  Henry  Bad- 
dick's  place  on  Four-Mile  Point.  These  were  all  lost  or  destroyed  by 
the  children,  as  their  valne  to  science  was  not  known. 

Besides  these  two  main  centers  of  population,  numerous  smaller  set- 
tlements existed  at  various  points  along  the  shores  of  Choctawbatchee 
Bay.  Indeed,  there  is  not  a  habitable  spot  that  was  not  occupied,  and 
there  is  not  a  point  or  cove  without  the  characteristic  shell  heap.  The 
most  important  of  them  are  all  correctly  marked  on  the  accompanying 
map,  and  a  detailed  description  of  each  of  these  would  involve  a  rei>e- 
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tition  that  would  be  1)otb  tiresome  and  nnneceasary.  Tbey  present  so 
liecoliaritieB  of  etmcture  or  shape,  and  much  labor  expended  in  expl<ff- 
jag  them  bronght  no  new  facts  to  light.  The  earth  moands  irere  all 
probably  domiciliary,  and  the  ebell  heaps  are  the  asnfd  debris  of  feasts. 

Nearly  all  the  shell  heaps  are  composed  of  oyster  shells,  which  are 
very  large,  and  it  is  a  fact  worthy  of  note  that  tbe  oyster  is  at  present 
extinct  in  Obootawhatchee  Bay.  Most  of  tiie  heaps  are  covered  with 
Hoil  &om  1  to  2  feet  in  thickness.  From  data  obtained  from  the  sbell 
heaps  of  Sonth  Florida  I  have  calcalated  that  it  reqnires  at  least  fifty 
years  to  prodace  a  stratam  of  soil  6  inches  in  thickness.  From  this  it 
will  appear  that  some  of  these  heaps  were  completed  from  100  to  200 
years  ago. 

From  this  series  of  ezplorattoos  the  following  facts  seem  to  be  pretty 
well  established : 

1.  That  promiscuoos  monnd  bniial  was  practiced  only  to  a  limit«d 
extent  in  this  locality. 

2.  That  tbe  races  formerly  inhabiting  this  district  were  fbrtJier  ad- 
vanced in  civilization  than  those  of  South  Florida. 

3.  That  it  is  probable  all  the  large  domicilifay  moands  were  bailt  by 
small  additions  throagh  many  successive  generations,  and  h«ioe  m»y 
have  been  partly  the  work  of  the  modem  Indians. 


STOITB  MOUNDS  OF  HAMPSHIBB  COUNTY,  W.  VA, 

Bt  L.  a.  Eknoia,  0/  WoMmfton,  D.  C. 

The  moands  or  graves  described  in  this  paper  are  situated  on  the  east 
em  side  of  the  SoQtb  Branch  Mountain,  Hampshire  Oonnty,  West  Vir- 
ginia, about  1 J  miles  from  the  month  of  the  Sonth  Branch  Biv«r,  on  tbe 
property  of  Mr-  Charles  French.  According  to  early  accounts,  tlie  en- 
tire region  between  the  Bine  Bidge  Moantains  and  the  Ohio  Biver  wm 
iield  by  the  Massawomee  Indians.*  The  immediate  locality  (Fairfox 
Orant)  was,  however,  tbe  hunting  ground  of  tbe  Tanxenents,  a  band, 
perhaps,  of  the  above-mentioned  powerful  tribe.t 

The  settlement  of  this  district  by  the  whites  drove  this  tribe  across 
tbe  Alleghanies;  and,  after  their  departure,  the  country  seems  to  have 
been  a  border  line  of  warfare  between  tbe  Delawares  of  Fennsylvuiia 
and  the  Catawbas  of  Tirginia.  This  narrow  and  rough  valley,  from  tbe 
month  of  the  river  to  Moorefleld,  Hardy  County,  West  Virginia,  and 
probably  far  beyond,  is  replete  with  traditions  and  evidences  of  many 
a  stubborn  stmggle — not  only  between  contending  tribes,  bnt  also  be- 
tween tbe  Indians  and  the  intrepid  pioneers  of  West  Virginia. 

The  locality  of  these  mounds,  known  as  '-Sbin  Bottom,"  was  alsotiw 


*  History  of  West  Virgiaia,  page  34-    Da  T — T 
t "  J«ff^noo's  Notes"  on  Vii^^nlk,  pa^  1G4, 
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theater  of  cootendiog,  bloodthirsty  savages.  In  dose  piozimity  to.tlie 
graves  there  is  a  great  bowlder  standing  on  the  side  of  the  wood,  to 
which  a  very  interesting  tradition  is  attached.  It  is  Cjalled  "  Indian" 
or  "  Painted  Bock."  On  its  eastern  lace  there  is  a  figure,  sapposed  to 
represent  a  man  in  the  act  of  throwing  a  tomahawk.  One  can  easily 
distinguish  the  rude  outlines  of  a  haman  figure,  but  the  hand  and  toma- 
hawk have  been  rendered  obscure  by  the  frequent  violence  of  onrioaity 
seekeis.  The  lines  are  clear,  strong,  and  of  a  dim  red  color.  The  tra- 
dition, as  given  by  the  inhabitants,  ia  in  substance  as  follows : 

"  At  this  point  two  hostile  bibes,  probably  the  Catawbaa  and  Dolii- 
wares,  met  and  fought  a  terrible  battle,  in  which  all,  with  one  ezoeption, 
were  killed,  on  the  conquered  side,  and  he  succeeded  in  making  bis  es- 
cape. Exasperated  at  this  the  victors,  to  complete  their  direfliil  work, 
followed,  brooght  back,  and  killed  the  unfortunate  wretch,  aod  with 
his  own  blood  traced  this  figure  on  the  rock." 

The  same  account  is  given  by  Mr.  Samuel  Keroheval  in  his  "History 
of  the  Valley,"  bat  with  the  variation  that  this  warrior  made  a  safe 
escape  by  jumping  into  the  river  and  swimming  with  his  head  under 
water  till  he  reaohed  the  CohoDgomton,  ITorth  Branch  of  the  Potomac. 
(Page  48.) 

Ibe  upper  portion  of  this  rook  protects  the  side  upon  which  the  figure 
is  sketched,  from  deatruction  by  the  elements.  The  South  BnMich  of 
the  Potomac  was  called  Wappatomaka  by  tbe  Indians.  Throughout 
this  entire  range  of  monntains  Indian  mounds  are  numerous,  and  a  com- 
paratively unexplored  field  of  arclueological  treasures  awaits  develoii- 
meut. 

The  frequency  of  stone  graves  may  in  some  degree  be  accounted  for 
by  the  abundance  of  material  suitable  for  their  construction,  by  tiiei  r 
proximity  to  fields  of  contest,  to  village  sites,  and  to  a  most  abundant 
hunting  ground.  They  toe  found  in  much  greater  proportion  in  thix 
than  in  any  of  tbe  neighboring  ranges.  Their  position  cannot  be  rt>- 
strioted  to  any  particular  locality,  for  they  are  found  on  either  side,  on 
top,  at  the  fbot  of  the  mountain,  and  in  various  places  throughout  the 
valley;  sometimes  on  the  river  bank  or  <H)  some  small  stream,  or  even 
in  the  central  portions  of  tbe  bottom  lands.  They  are,  however,  \mtt 
numerous  on  top  of  the  ridges  than  in  lower  situations. 

These  stone  graves  are  quite  numerous  in  the  vicinity  of  the  "  Indian 
Bock."  In  shape,  both  external  and  internal,  they  resemble  modern 
graves ;  aad  since  they  contain  an  indosure  like  a  coffin,  the  term  gravu 
is  very  applicable  to  distinguish  them  from  the  earth  monnds.  The.\' 
vary  much  in  sise,  tbe  smaller  being  mainly  confined  to  the  low  land.'* 
while  the  largest  are  more  frequently  fonud  on  the  tops  and  sides  of  tbu 
mountains.  Those  of  any  considerable  dimensions  are  generally  flat  on 
top  and  tbe  smaller  convex.  The  stone  of  which  they  are  made  depeudc* 
upon  the  locality ;  those  opened  were  constructed  of  gray  sandstont^. 
The  upper  layers  consisted  of  pieces  as  large  as  our  street  granite  pav- 
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ins  blocks,  wbich  gradually  iDcrease  is  size  as  tbe  interior  or  <<  coffin  " 
of  tbe  monnd  is  reacbed.  Tbe  "  coffin "  is  made  of  liu'ge  bowlders  of 
the  same  stone.  Tbese  stones  are  rarely  spberlcal,  bnt  range  from  a 
few  iDcbes  square  to  a  weight  of  several  hundred  pounds. 

So.  1.  Tbe  first  grave  examined  was  situated  midway  on  the  side  of 
the  mountain.  It  was  bnilt  in  a  small  hollow  or  rariue,  down  which  in 
wet  seasons  water  flowed.  Witbin  40  or  GO  yards  there  were  three 
others,  two  of  which  were  opened  and  examined. 

It  (1)  was  very  large,  about  60  feet  in  length,  25  in  width,  and  fhnn  4 
to  6  in  height.  It  was  flat  <hi  top  and  extended  lengthwise  north  and 
sontb.  The  excavation  was  commenced  on  top  at  the  sonthem  ex- 
tramity.  After  working  downwards  and  northwards  through  tbe  maes 
of  rock  for  tbe  distance  of  3  feet,  we  came  to  some  vei7  large  bowlders. 
Taking  these  as  a  guide  we  continned  to  work  along  tbe  western  side 
towards  tbe  north  end  of  tbe  mound.  All  tbe  rock  that  remained  at  the 
north  end  and  over  the  body  of  the  "  coffin  "  or  cavity  was  next  removed, 
and  tbe  earthy  debris  cleaned  away.  From  tbe  south  end  of  the 
"  coffin  "  was  then  removed  the  large  rocks  with  which  it  was  filled. 

Then  began  the  examination  of  liie  dark  earth  with  which  tbe  fioor 
was  coveted.  The  mass  of  the  material  was  decayed  wood^earth  to- 
gether with  a  small  quantity  of  light  colored  day.  At  tbe  lower  end 
were  fonod  one  long  bone  and  more  ftsgments,  presumably  leg  or  thigh 
bones,  and  at  the  north  end  a  fn^nDot  of  a  sknll.  Ko  pottery  or  stone 
implement  of  any  description  was  exhumed.  The  aides  of  the  case- 
ment for  the  remains  were  constructed  of  large  bowlders  1^  foot  bigh, 
placed  closely  together  throughout  tbe  entire  circuit.  Beneath  tbore 
was  a  floor  of  flat  stones,  and  at  tbe  upper  end  one  was  raised  abont 
2  inches  above  the  rest,  near  which  the  fi-agmenta  of  sknll  were  found. 

Ho,  1  B.  As  yet  only  half  of  the  first  monnd  bad  been  torn  away, 
and  encouraged  by  the  find,  though  we  mainly  directed  our  attention 
to  the  diaoovery  of  stone  implements,  tbe  destruction  of  the  remaioiDg 
mass  was  begun. 

Oommenciag  on  the  east  side  of  tbe  grave  just  opened  we  soon 
reai^ed  another  wall  of  large  bowlders,  running  in  a  direction  parallel 
to  and  placed  directly  alongside  of  the  wall  of  the  former.  Upon  re- 
moving the  atones  &om  tbe  sides  and  central  portions  as  before,  tbe 
excavation  of  the  ooffln  was  commenced.  But  a  most  careful  search 
was  ineiFective  in  bringing  to  light  any  relics.  Tbe  absence  of  all 
human  remains  may  be  possibly  attributed  to  the  position  of  tbe  monnd, 
which  was  such  that  a  very  large  quantity  of  water  annuiUly  passed 
through  it,  renderiug  the  decomposition  of  tbe  bones  more  rapid. 

Ko.  2.  About  20  yards  to  the  right,  when  looking  down  the  mountain 
and  &cing  the  east,  a  second  grave  waa  opened,  whioh  was  8itnat«d  a 
little  to  the  side  of  the  hollow. 

This  mound,  though  not  so  large,  extended  in  length  in  the  same 
direction,  north  and  aonth,  as  the  former.  In  appearanoe,  (save  that  it 
VM  not  flat.)  both  eztetuali'^  "^  '"tornally)  it  was  ^"'i*"'  to  that  of  Um 
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One  previoosly  explored.  It  contnioed  a  single  inclosore  or  coiBo.  'So 
remaios  except  a  ftvgment  of  a  loog  bone  were  foand. 

^o.  3.  A  third  of  this  gronp,  aitaated  aboat  30  yards  down  the 
moantain  and  od  the  lower  aide  of  ao  old  road,  was  examined.  Its  coo- 
stTDcdon  and  general  oatlines  were  the  same  as  those  already  described. 
No  remains  were  discovered,  and  from  its  position  in  the  deepest  part 
of  tbe  hollow  it  is  sapposed  that  all  traces  had  long  since  been  de- 
stroyed. 

No.  4.  Tbe  fonrtb  monnd  was  sitnated  abont  200  yards  from  the  "  In- 
dian Bock,"  near  the  base  of  the  mooiLtaiii.  Thongh  much  smaller,  it 
resembled  the  above  in  all  particnlars.  A  large  number  of  firagmuits 
of  bones  belODging  to  various  parts  of  the  body  were  collected.  Tbe 
exterior  shape  of  the  monnd  had  been  very  ninch  disflgnred  by  banters. 

Hr.  French,  the  owner  of  the  property,  needing  stone  for  building 
porposee,  had  previoosly  opened  sevraal  graves  and  removed  from  them 
a  quantity  of  bones  and  some  pieces  of  pottery. 

There  were  do  means  by  which  we  cootd  jndge  tbe  age  of  these 
mounds,  even  approximately.  The  first  graves  or  stone  heaps  exam- 
ined were  encircled  by  a  grove  of  oak  and  locnst  trees  of  an  inferior 
size.  Near  tbe  fourth  there  grew  several  large  oaks,  bat  all  were  at  too 
great  a  distance  to  be  of  any  avail  in  such  a  determinatioo.  The  amount 
of  earthy  matter  on  or  within  conld  not  be  relied  upon  as  affording  any 
definite  clew,  since  very  little  could  penetrate  the  grave,  and  what  was 
there,  could  easily  have  been  deposited  in  the  lapse  of  time  by  nature. 
The  stones  were  not  placed  immediately  upon  the  corpse,  perhaps ;  but 
they  rested  npon  logs  and  brush,  which  were  supported  by  the  walls  of 
the  inclosore.  If  this  supposition  be  correct,  the  amount  of  debris  conld 
have  been  greatly  increased. 

It  is  generally  supposed  that  these  mounds  were  quite  small  at  first, 
and  were  increased  in  size  by  new  interments  and  by  the  addition  of 
stone  from  time  to  time.  It  is  said  that  whenever  a  friendly  Indian  or 
tribe  passed  a  grave,  each  individual,  out  of  respect,  added  a  atone  or 
more  to  tbe  heap.  Thongh  this  may  be  plausible,  it  is  just  ns  likely 
that  it  was  the  final  interment  of  the  body,  and  that  the  size  of  the 
mound  depended  upon  the  rank  and  tribal  standing  of  the  person.  If, 
on  the  other  hand,  these  interments  were  only  temporary,  it  is  probable 
that  the  large  moonds  were  the  flnti  resting  places  of  a  lai^e  number  of 
bodies  by  secondary  interment 

This  hyjiotbesis  is  in  accordance  with  the  customs  of  many  tribes, 
east  and  west,  and  was  practiced  by  the  natives  of  the  lower  districts  of 
Virginia  long  after  its  settlement  by  the  whites." 

The  total  absence  of  all  stone  implements  is  accounted  for  by  the 
xeeideuts,  the  supposition  being  that  these  were  women's  graves  or  of 
those  members  of  the  tribes  who  were  of  minor  importance.  Tbe  find 
of  pottery  in  one  or  two  would  strengthen  this  supposition. 

This  theory  is  again  to  some  extent  sustained  by  the  opening  of  sev- 
*  "  JdSenon's  Notet"  od  TiiginiA, 
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eral  motmdB  on  the  top  of  this  moantain  yielding  boDes,  pyritee  (cabo- 
octohedral,  oryHtal),  anow-beadB,  and  fragmeDta  of  potteiy.  In  contia» 
diction,  however,  to  the  above,  one  grave,  opened  by  Mr.  Josepb  Pan- 
cake on  bia  fann  in  the  river  bottom,  about  2  miles  above  Bomney,  in 
thig  oonnty,  contained  a  cekt,  a  pipe,  and  some  arrow-beada. 

On  the  front  of  this  pipe,  at  the  npper  rim  of  the  bowl,  tjbere  was 
carved  an  eagle  in  a  neat  and  tasteful  manner.  Some  years  ago  the 
party  from  whom  were  procored  the  above  specimens  opened  a  large 
monnd  in  Uiueral  County,  West  Virginia,  near  the  town  of  Bidgeville. 
In  external  ^pearanoes,  according  to  report,  it  was  similar  to  those 
described,  bnt,  instead  of  in  a  coffln-shaped  repository,  the  body  was 
buried  in  a  sitting  postnre.  The  skeleton  was  nearly  whole  at  the  time 
of  exhumation ;  the  feet  rested  upon  the  floor ;  the  l^s  against  a  wall, 
above  which  in  the  seat  were  die  thigh  bones ;  and  against  a  second 
wall  leaned  the  bones  of  the  back  and  chest.  The  arms  seemed  to  have 
been  placed  in  a  careless  position  at  the  side,  with  the  hands  open  and 
lying  npoo  the  shelf  with  the  thigh  bones.  The  head  rested  in  a  re- 
cumbent position  on  a  third  shelf.  A  fragment  of  pyrites  was  found 
near  by,  which  Is  supposed  tu  have  been  placed  in  one  band.  Among 
the  bones  and  debris  there  was  discovered  a  brass  bntton  o[  oontanental 
style. 

For  the  anthenticity  of  his  description  the  narrator  referred  to  sev- 
eral gentlemen  residing  near  the  locality,  who  were  present  and  assisted 
in  the  work,  and  in  whose  possession  the  bones  were  when  last  heard  o£ 

Other  mounds  and  remuns  were  found  in  abundance  as  the  coan- 
try  was  cleared  and  the  land  cultivated.  The  specimens  of  pyrites 
and  pottery  found  on  the  South  Branch  Mountain  have  been  added  to 
the  collection  of  archeological  remains  from  the  district,  deposited  at 
Georgetown  'Dniversity. 


REMAESTS  IN  BUCKS  COXmn,  PENNSYLVANIA. 

By  JoBM  A.  BUTH,  RiegelmilU,  Pa. 

Durham,  the  most  northeastern  township  of  Bocks  County,  Pennsyl- 
vania, is  situated  on  the  banks  of  the  Delaware  Biver,  9  miles  south  of 
Easton,  and  by  railroad  76  miles  north  of  Philadelphia.  The  township 
covers  an  area  of  about  9  square  miles,  and  the  greater  part  of  it  is 
drained  by  Hie  Durham  Creek  and  its  tribntaries.  The  sorfitoe  is  hilly, 
tbe  soil  fertile  and  in  a  high  state  of  cultivation.  To  its  original  occu- 
pants it  presented  many  natural  advantages,  and  the  remains  of  their 
workmanship  found  buried  in  tbe  soil  show  that  they  saw  these  advan- 
tages and  made  ose  of  them.  The  southeastern  part  of  tbe  township 
was  their  favorite  re  sort  This  part  of  the  Delaware  Valley  is  about 
Ijf  miles  long,  and  abont  one-half  mile  in  width  at  the  widest  l>art  It 
is  bonnded  on  the  east  by  the  Delaware  Biver,  and  on  tbe  west  and 
south  by  a  range  of  blufis  extending  from  the  vUlage  of  Mtmroe  to  the 


REMAINS  IN   BUCKS  COUNTY,    PA. 


873 


Nhttowb,  which  rise  perpendicalarly  to  the  height  of  uearly  400  feet.  It 
is  strongly  defended  by  nature,  and  tbe  scenery  is  not  sorpassed  by  any 
in  th«  county.  There  are  other  localities  in  tiie  township  where  relics 
are  foand,  hat  nowhere  in  such  abandance  as  in  the  locality  jnst  meu- 
tiooed.  I  shall  now  describe  these  and  other  remains  in  tbe  order  in 
which  they  arenumberad  on  the  map. 


BamuDE  in  Dnrbaro  Townohip,  Bnoka  Connty,  PeniiBjlvMiift. 


No.  1  is  tbe  sit«  of  what  once  was  an  extensive  village,  sitnated  on 
the  banks  of  the  Delaware,  near  tbe  mouth  of  Gallows  Ron,  and  about 
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one-qnnrter  mile  from  Kintnerville.  It  extonds  along  the  Delawate 
wveral  hundred  yards,  and  book  from  the  rirer  aboat  50  yards.  Its  ex- 
tent may  easily  be  traced  by  the  broken  cobblestones  and  chips  of 
flint  and  jasper  which  are  thickly  strewn  over  the  sorfaoe.  Many  of 
the  cobblestones  beiv  marks  of  fire.  Among  tbia  rofiise  a  large,  num- 
ber of  relics  have  been  foimd.  Tbey  exhibit  all  degrees  of  workman- 
ship ft^>m  the  radest  to  the  most  skillfoUy  wroaght.  The  most  abnn- 
dant  rdie  is  the  arrow-point,  of  which  have  been  herecollected  more  tlian 
400  specimens.  Many  showby  their  workmanship  that  they  were  made 
by  a  people  who  had  advanced  in  the  stone  art'  to  a  high  degree  of 
skill.  Id  this  locality  have  also  been  foand  many  hammers,  spear- 
beads,  scrapers,  and  plammets.  The  spear-heods  fonnd  are  generally 
broken.  Among  the  rarer  implements  are  drills,  polishing-stones,  axes, 
celts,  knives,  paint-caps,  pestles,  ceremonial  hatchets,  and  amnlets. 
The  hatchets  and  omolets  are  all  broken,  bat  ore  highly  polished  and 
well  proportioned.  They  show  great  skill  and  patience  on  the  part  of 
those  who  shaped  them.  Fragments  of  pottery  are  plentifol.  Borne  of 
it  is  ornamented.  Many  of  the  fhtgments  are  well  preserved,  bot  others 
are  cmmbling  and  have  the  appearance  of  great  age.  The  material  ased 
in  the  mannfactare  of  the  stone  implements  of  this  and  the  other  vil- 
lage sites  in  the  township  is  that  fonnd  in  the  locality.  Probably  one- 
half  of  the  arrov-pointa  are  made  of  trap,  the  remainder  of  jasper, 
qaartz,  red  shale,  &o.  Bnt  few  specimens  are  made  of  the  last-named 
mineral,  which  is  not  a  very  durable  material  for  stone  implements. 

^0.  2  is  also  the  site  of  an  ancient  village,  on  the  Cum  of  Ur.  Clarfc- 
one  mile  north  of  Holland  Station,  Hanterdon  Connty,  Xew  Jecsey. 
The  extent  of  this  village  was  not  as  great  as  that  st  No.  1,  bat  it  haa 
added  to  oar  collection  many  fine  specimens.  Among  t^eee  is  half  of 
the  bowl  of  a  stone  pipe,  the  only  fragment  of  a  stone  pipe  yet  found. 
Its  shape  is  similar  to  Fig.  179  in  Dr.  Abbotl^s  Stone  Age  in  New  Jer- 
sey. Two  stone  axes  of  very  mde  workmanship  were  picked  up  at  this 
plaoa  The  rudest  is  an  ordinary  cobblestone  notched  at  the  sides,  near 
one  end,  and  slightly  grooved  half  way  across  one  side.  The  other  is 
au  oval  cobblestone,  11  inches  in  length,  with  a  narrow  groove  around 
one  end.  No  attempt  seems  to  have  been  made  to  sharpen  either  of 
these  axes. 

No.  3  is  a  locality  on  the  farm  of  Mr.  Snyder,  near  Holland  Ghnroh, 
where  have  been  fonnd  a  number  of  spear  and  arrow  poiata,  moat  of 
them  broken.  Tradition  tells  ns  that  this  was  an  ancient  battle-gronnd. 
Two  tribes  lived  in  the  vicinity,  and  the  children,  in  their  wanderings, 
met  each  other  and  qnarreled  abont  a  loi^  grasshopper  which  one  of 
them  had  fonnd.  This  resulted  ip  a  war,  and  this  locality  is  said  to  be 
the  place  where  the  decisive  battle  was  fonghL  The  ooufliot  was  wit- 
nessed by  a  white  man  from  the  opposite  side  of  the  ilver.  Saoh  is  the 
tradition  as  it  exists  in  the  neighborhood. 
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Ko.  4  is  on  the  fann  of  Mr.  Ov«rpeck,  near  Monroe.  Thia  locality 
is  peculiar  in  its  relics,  -which  consist  of  triangnlar  arrow-points  and 
fragmeuts  of  fluely  oroameDted  pottei?.  Besides  these,  no  other  relies 
were  discovered,  except  Bevera]  pieces  of  clay  pipe-stems,  an  amulet, 
several  celts,  and  fragments  of  pestles.  Since  the  writer  hae  collected 
at  this  place,  he  has  found  but  one  arrow-point  with  a  stem,  while  of 
trittugnlar  anow-points  more  than  100  specimens  have  been  gathered, 
moat  of  them  broken.  A  large  Bumber  of  fragments  of  pottery  were 
foDDd  Bcsttered  over  the  sarface.  Tbey  were  in  a  good  state  of  preser- 
vation, and  many  (tf  them  are  finely  ornamented,  especially  those  pieces 
which  formed  the  rim  of  the  vessele,  some  of  which  are  perforated. 
Chips  of  jasper  occnr  in  the  soil,  but  very  few  broken  cobble-stones.  It 
is  difficult  to  explain  why  all  the  anow-points  ar8  triangles,  and  why 
the  pottery  is  of  better  workmanship  than  that  of  any  other  locality  in 
the  township. 

Ifo.  5  is  the  sitb  of  a  smfUl  village  on  the  &am  of  Mr.  Tianger,  of 
Monroe.  It  is  situated  about  100  yards  north  of  "So.  4,  bat  is  quite  differ- 
ent from  it  in  the  character  of  its  relics.  Here  chips  of  dint  and  broken 
cobble-stones  are  fonnd  again.  The  relics  are  principally  spear  and 
arrow  points,  knives,  scrapers,  plummets,  && 

No.  6  is  a  locality  on  the  form  ot  Mr.  Overpeck,  where  we  find  spear 
and  arrow  points,  some  mde  potteiy,  hammers,  and  occasionally  a  few 
other  implements. 

"So.  7  is  on  the  edge  of  the  blnff,on  the  farm  of  Mr.  Aaron  Tranger. 
In  the  character  of  its  relies  it  is  similar  to  "So.  6.  Some  of  the  arrow 
points  are  made  of  a  material  notfoond  in  the  locality.  This  place  was 
probably  occupied  by  parties  guarding  the  villages  in  the  valley  against 
invasion.  The  position  commands  a  good  view  of  the  Delaware  Valley 
toward  the  north. 

So.  8  is  a  locality  on  the  form  of  Cooper  and  Hewitt,  one-half 
mile  south  of  Biegelsville,  where  have  been  found  arrow-points  and  a 
few  other  relics.  The  refiwe  scattered  over  the  snrfoce  indicates  that 
it  was  the  site  of  a  small  village. 

'So.  9  is  on  the  &Tva  of  Mr.  Biegel,  near  the  month  of  the  Mosconet- 
cong  Creek,  Honterdon  Connty,  Kew  Jersey.  Spear  and  arrow  points 
are  found  here. 

No.  10  is  on  the  farm  of  George  Shiok,  between  two  springs,  where 
have  been  fbnnd  spear  and  arrow  points,  hammers,  knives,  scrapers, 
plummets,  a  fine  drill,  &o. 

So.  11  is  also  arouhd  a  spring,  on  the  farm  of  Jacob  Richards.  The 
relics  are  the  same  kind  as  those  fonnd  at  No.  10. 

No.  12  is  an  ancient  jasper  mine  on  the  form  of  Cooper  and  Hewitt. 
The  excavation  made  in  mining  the  jasper  is  still  to  be  seen.  Around 
it  is  a  ridge  of  earth  and  stones,  thrown  out  by  the  miners.  The  ground 
is  overgrown  with  bmsh  and  small  oak,  and  is  not  caltivated  for  a  short 
distance  uoond-^e  ipine.    The  excavation  is  partly  filled  with  stone 
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hauled  {com  the  ai^Joining  fletds.  Very  few  arrow  points  are  foond 
around  the  mine.  Chips  of  red  and  yellow  jasper  are  found  in  Urge 
qoantities,  scattered  over  more  than  20  acres  aroaod  the  mine.  With 
them  are  fonod  Domerous  river  pebblea  and  cobblestones  witli  hammer 
marks  on  them.  Some  are  worn  off  aronnd  the  entire  edge;  otltera  were 
originally  nearly  ronnd,  and  through  nse  became  still  more  so.  JS'early 
all  the  hammers  found  on  village  sites  have  finger  pita,  bat  these  have 
none,  and  are  foond  only  around  this  mine.  These  fbots  seem  to  indicate 
that  they  were  osed  as  hammers  for  blocking  ont  the  jasper  into  pieces 
of  a  suitable  qize  for  implements,  and  that  these  blocks  wrae  Qaa  car- 
ried to  the  villages,  where  they  were  finished. 

"So.  13  is  on  the  farm  of  Henry  Adams,  situated  on  the  top  of  the 
hill.  It  commanda  a  fine  view  of  the  Delaware  and  Haacanetoong  Val- 
leys. Here  have  been  found  bat  two  kinds  of  relics — a  few  arroT- 
pointa  and  several  dozen  plammets.  Host  of  the  plummets  fonnd  on 
village  sites  are  similar  to  Figs.  201  and  205  in  Dr.  Abbott's  Stone  Age 
in  New  Jersey,  bat  those  found  in  this  locality  are  nearly  alt  like  Fig. 
203. 

No.  14,  Dnrtuun  Gave  is  the  name  given  to  a  cavern  in  the  lime- 
stone formation  on  the  north  side  of  the  Durham  Creek,  near  its  month. 
The  cave  extends  into  the  bill  towaiti  the  west,  parallel  with  tlie  creek. 
A  large  part  of  it  has  been  destroyed  by  quarrying  thelimestone,  which 
is  of  excellent  quality  and  was  nsed  in  the  fiimaoe  near  by.  The  main 
passage  was  aboat  160  feet  long,  from  4  to  40  feet  wide,  and  averaged 
abont  12  Feet  in  height  The  floor  deeouLda  as  yon  enter,  and  at  the 
farther  end  is  a  fine  spring.  A  few  stalactites  formerly  hnng  from  the 
roof.  Abont  forty  years  ago,  wben  the  cave  was  op«ied,  petrified  bones 
were  found  in  one  of  the  rooms.  They  were  removed  by  several  soien- 
tists  who  had  come  from  New  York  for  that  purpose,  and  were  sent  to 
some  scientific  association  in  that  ci^.  A  number  of  interesting  relics 
were  also  found,  among  them  spear  and  arrow  points,  beads,  wtd  a 
skolL  The  latter  is  said  to  have  been  sent  to  some  moseom  in  Phila- 
delphia. A  small  room  on  the  right  of  the  main  passage  was,  yeazB  ago, 
nwned  Queen  Esthet's  Drawing-ioom,  after  an  Indian  woman. 


BEUOS  IN  POUGHKBEPSIE,  HEW  YOBK. 

B;  Hkmkt  Booth,  of  PimglikaepHt,  N.  T. 

In  t^e  sonthem  part  of  Poughkeepsie,  Dntohess  Ooonty,  New  York, 
and  extending  beyond  the  city  limita,  there  need  to  be  a  latge  deposit  of 
molding  sand.  This  has  been  dag  ont  daring  the  last  seven  or  eight 
years  and  carted  away.  The  aocompanying  map  shows  a  part  of  this 
sand  bed,  which  has  proved  to  be  of  great  interest.  In  October,  1882, 
some  fragments  of  hamao  skeletons  were  tamed  np  by  the  lab(»vn  on 
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Fox's  Point.  This  was  reported  to  the  writer  by  Mr.  E.  W,  Frazer,  the 
foretnan,  who  very  kindly  afforded  every  assistance  in  hia  power  to  make 
an  ezaminatiou  of  this  part  of  the  sand  bed.  The  deposit  of  sand  is  over- 
laid by  eartb,  whicb  is  generally  about  1  foot  deep.  The  stratam  of  sand 
varies  from  a  few  inches  to  4  or  5  feet  in  deptb.  On  top  of  this  eand, 
directly  below  the  soil,  the  larger  part  of  tbe  stone  implements  were 
foond.    At  tbe  place  on  Fox's  Point,  marked  on  tbe  map  with  three 


Ponghkrapaie,  New  York, 


Greek  crosses,  the  skeletons  were  dug  Dp.  The  gioond  here  is  a  few 
feet  above  the  level  of  tbe  Hudson  Biver  Bailroad.  Enough  skulls  and 
fragments  of  skulls  were  dug  up  to  permit  the  supposition  that  six 
bodies  had  been  bnried  here.  These  bones  were  found  at  depths  varj- 
ing  from  1  foot  to  3  feet  below  the  surface.  Of  four  bodies  there  re- 
mained nothing  but  parts  of  the  skulls,  a  few  teeth,  and  fragments  of 
ribs.  Of  another  body  there  were  leg  bones,  tragmeots  of  ribs,  finger 
bones,  vertebne,  and  a  nearly  complete  skull,  including  the  lower  jaw. 
This  skeleton  lay  on  its  right  side,  with  the  knees  drawn  up  to  tbe  chin. 
Of  another  body  there  were  a  few  vertebne  and  finger  bones,  and  a 
nearly  complete  skull,  including  tbe  lower  jaw.    Tbis  skull  rested  oq 
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Ita  chin,  &oJng  westward,  or  toward  Hudson  Biver.  UodemeAtiL  it  was 
foood  a  piece  of  burnt  saudstone,  radely  chipped  into  the  form  of  an 
arrow-head.  With  the  exception  of  this  stone  and  a  bit  of  chipped  horn- 
stone,  nothing  was  discovered  with  the  bodies.  In  the  hollow  on  Foz*a 
Point,  below  and  west  of  this  little  hillock,  the  sand,  when  dag  up, 
showed  traces  of  fire,  being  red  instead  of  yellow.  Intermixed  with  it 
were  a  great  number  of  broken  stones,  which  also  seemed  to  have  been 
bomed.  Here  were  found  many  implements,  both  fragmentary  and 
entire.  They  were  ponnders  (oval  or  round  coJibie-BtoneB  with  woiked 
depressions  on  either  side  for  the  fingers),  spear-heads,  arrow-heads, 
pestles,  &&  On  top  of  the  rising  gronnd  east  of  Fox's  Point  and  the 
railroad  many  stone  implements  were  foond.  In  lS76Hr.  B.W.Fraser 
picked  op  near  this  place  half  of  a  steatite  diah,  which  is  now  in  the 
American  Museum  of  Natural  History  in  New  Tork  Gi^.  Xo  irtHi  im- 
plements of  any  kind  have  been  recovered  here,  and  no  bodies  except 
those  mentioned  above.  The  total  number  of  perfect  implements  frt>m 
this  locality,  now  in  the  writer's  possession,  is  as  follows:  Fonnding- 
stones,  32;  pestles,  5;  arrow  and  spear  points,  103;  boes,  6;  axes,  or 
hammers,  2;  drill,  1;  rubbing-etone,  1.  The  fragments  and  flakes 
amount  to  several  hundreds. 


NOTES  ON  THE  WAMPASOAG  INDIANS. 

B;  Hkrxt  E.  Chau,  A.  B.,  ef  frooiliM,  ifatt. 

Every  year  the  signs  of  Indian  settlements  along  our  coast  are  becom- 
ing fewer.  The  experience  of  the  last  two  years  has  tanght  the  writer 
that  great  ignorance  prevaUs  among  those  persons  whom  we  might  most 
reasonably  expect  to  direct  ns  to  the  sites  of  Indian  towns.  He  has 
thought  it  worth  while,  therefore,  to  put  on  record,  for  the  coDvenienoe 
of  others,  the  exact  sites  of  all  the  Indian  shell  heaps  and  otiier  indica- 
tions of  Indian  settlement  seen  during  the  summers  of  1882  and  1883. 
Besides  the  mere  description  of  the  towns  in  their  present  oonditioD, 
and  the  implements,  weapons,  &c,  found  at  or  near  them,  a  genual 
history  will  be  given  of  what  has  been  recorded  or  Is  known  on  the  sub- 
ject from  other  sonrces,  together  with  a  detailed  account  of  the  origin, 
language,  customs,  manoere,  traditions,  and  religion  of  these  Indians, 
80  far  as  it  was  possible  to  gather  tbem.  Further  study  shows  that 
much  of  this  iuformatiou  is  already  in  sooh  available  form  in  the  works 
of  Oookin,  Williams,  and  a  few  other  early  writers,  who  had  the  best 
opportunities  to  study  the  Indians,  that  all  subseqneot  scdiolars  wHl 
prefer  to  consult  them  in  the  original.  Beferences  will  be  made  to  these 
and  other  works  which  are  useful  in  the  study  of  the  Indians  referred 
to  iu  these  notes,  and  only  so  mucb  of  them  will  be  qnoted  as  is  abso- 
lutely necessary  to  give  one  nnacqaainted  with  the  Indian  bribes  of 
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Sew  England  a  Cur  knowledge  of  the  Wampaiioag  trib«,  to  -whieb  the 
Indians  of  Cape  Cod,  Martha's  Tineyard,  and  Nantucket  belonged. 
The  practice  of  the  writer  has  been,  after  finding  alone  the  site  of 
some  Indian  town,  and  obtaining  all  the  informatioa  available  &oin 
the  fEurmero  and  others  living  in  the  vicinity,  to  tnrn  to  the  volomes  of 
the  Atassachofiette  Historical  Society's  works  and  Barber's  Historical 
Collections,  "a  general  collection  of  interesting  foots,  traditions,  bio- 
graphical sketches,  anecdotes,  &o.,  relating  to  the  history  and  antiqoi- 
ties  of  every  town  in  Maasacboeette,"  and  learn  what  is  tbere  said 
of  the  Indians  once  living  there.  This  information  was  sometimes 
very  satiofactory,  bat  until  recently  went  ahead  of  the  explorations, 
and  there  are  still  a  few  important  additions  to  be  made  to  Uie  map  of 
Indian  eetllements  on  Cape  God.  In  che  rambles  in  search  of  anow- 
heads,  stone  hatchets,  &c.,  little  of  the  history  of  their  former  owners 
coald  be  learned  from  jtersons  now  living  near  by,  the  nenal  information 
being  to  the  effect  that  "when  the  oldest  inhabitant  waa  a  boy,"  an  old 
Indian  or  sqnaw  lived  near  the  spot  where  the  arrows  or  shell  heaps 
exist.  In  a  few  other  places,  as  at  Uashpee  and  Qay  Head,  the  mixed 
descendants  of  the  Indians  may  still  be  seen;  hot,  with  the  exception 
of  a  few  names,  like  Pookoet  and  Attaqnin,  their  names  are  English, 
and  their  hair  inclined  to  onri,  owing  to  their  ireqnent  intermarriage 
wiUi  the  negroes.  A  friend  who  has  given  the  matter  some  attention 
writes  that  there  are  now  probably  none  of  unmixed  blood  among  the 
Indians  of  Moshpee,  though  many  of  the  people  have  a  strongly  marked 
Indian  appearauce.  Neither  these  Indians  nor  some  of  the  same  sort 
at  Oay  Head  oonld  give  any  exact  information  in  regard  to  the  sites  of 
old  Indian  townu,  and  the  conolosion  is  inevitable  that  they  know  less 
iiboat  snch  things  than  some  small  white  boys  living  near  by,  who  are 
*n  the  babit  of  collecting  arrow-heads.  At  several  places  on  Cape  Cod, 
Uartha^s  Vineyard,  and  Nantucket  people  arc  becoming  interested  in 
Indian  relics,  and  it  is  frequently  impossible  to  buy  a  stone  hatchet 
(which  the  owner  may  have  thonght  worthless),  because  he  heard 
that  another  man  had  sold  such  a  grooved  stone  for  a  great  price. 
Several  boys  have  collections  of  arrow-heads  amounting  to  two 
or  three  hundred;  and  middle-aged  men  have  said  that  in  certain 
places  they  conld  once  find  all  the  arrow-heads  they  wished,  and  have 
been  surprised  when  there  were  found  otfly  one  or  two,  perhaps  not 
one.  Old  men  say  that  it  vas  the  habit  of  the  farmers  to  plow  up  most 
regularly  all  those  fields  which  had  been  already  cleared  by  the  natives, 
for  these  always  gave  t^e  best  crops,  owing  to  the  rich  black  soil  that 
waa  QBually  found  there.  On  the  east  side  of  Bass  Biver,  and  on  In- 
dian Neck,  near  Wellfieet  Harbor,  may  be  seen  the  wisdom  of  this 
practice;  for  at  these  places  the  most  thrifty  vegetables  in  the  fields 
were  those  growing  In  the  dark  earth  and  scattered  shell-heaps.  But 
by  this  practice  the  most  lattting  monuments  of  the  Indians  have  been 
erased,  tbeir  graves  levelled,  their  shell  heaps  scattered,  and  their  weap- 
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ons  and  implements  of  stone  plowed  under  or  picked  op  aod  removed. 
Od  NantDcket  and  Martba't)  Vineyard  it  was  easier  to  get  infonnatioD 
on  our  sobject,  probably  partly  from  the  fact  tbat  Indian  names  have 
been  more  easily  preserved  on  islands,  wheie  may  etill  be  found  many 
descendants  of  the  first  white  settlers,  and  partly,  in  the  case  of  Nan- 
tnebet,  tbrongb  the  pnblication  by  the  Old  Colony  Line  of  a  historical 
map  of  tbat  island,  surveyed  and  drawn  a  few  years  ago  by  the  Bev. 
E.  0.  Ewer,  D.  D.  To  give  the  reader  a  general  idea  of  the  tribes  in- 
habiting Kew  England,  and  the  relative  strength  and  country  possessed 
by  the  tribe  to  which  the  Cape  Cod,  Martha's  Vineyard,  and  Nautacket 
Indians  belonged,  a  few  quotations  will  be  made  from  the  writings  of 
Hr.  Daniel  Oookin,  one  .of  the  magistrates  of  Hassachnsetts  colony, 
and  for  many  years,  commencing  with  1656,  "betmsted  and  employed 
for  the  dvil  government  and  conduct  of  the  Indians  in  Massacbnsetts 
colony  by  order  of  the  general  court  there." 

"OF  THE  PBmOIPAI.   imUHS  THAT  INHABIT  VKW  EirGI.Ain>. 

"  1.  The  principal  nations  of  the  Indians  that  did  or  do  inhabit  within 
the  confines  of  ITew  England,  are  five:  l,Peqno^8;  2,  Narragansitts ; 
3,  Pawkunnawkuts ;  4,  Massachusetts,  and  6,  Pawtacketts. 

"  2.  The  Fequots  or  Pequods  were  a  people  seated  In  the  most  sooth- 
erly  bounds  of  Kew  England,  whose  country  the  English  of  Connecticut 
Jurisdiction  doth  now,  for  the  most  part,  possess.  This  natiob  were  a 
very  warlike  and  potent  people  about  forty  years  since ;  at  whicli  time 
they  were  in  their  meridian.  Their  chief  sachem  held  dominion  over 
divers  petty  sagamores,  as  over  part  of  Long  Itdand,  over  the  Mohe- 
gans,  and  over  the  sagamores  of  Quinapeake,  yea,  over  all  the  people 
tbat  dwelt  upon  Gonnecticnt  Biver,  and  over  some  of  the  most  southerly 
inhabitante  of  the  Nipmnck  coautiy,  about  Qoiuabaag.  The  prinoip^ 
sachem  lived  at  or  about  Peqnot,  now  called  New  Loudon.  These  Pe- 
quots,  as  old  Indians  relate,  could  in  former  timee  raise  four  thousand 
men  fit  for  war,  and  held  hostility  with  their  neighbors  that  lived  bor- 
dering upon  them  to  the  east  aud  north,  called  the  Narragansitts,  or 
Nechegansitte ;  but  now  tbey  are  few,  not  above  tbre?  bandied  men, 
being  made  subject  unto  the  English,  who  conquered  aud  destroyed 
most  of  tbem  upon  theii'  igsolent  deportmeut  aud  just  provocation, 
anno  163S,  of  which  we  shall  have  occasion  to  speak  more  particalu-Iy 
in  the  sequel  of  our  history. 

"  3.  The  Ifarragansitts  were  a  great  people  heretofore,  aud  the  terri- 
tory of  their  sachem  extended  about  thirty  or  forty  miles  from  Sekonk 
Biver  and  Narragansitt  Bay,  including  Bbode  Island  and  other  islands 
in  that  bay,  being  their  east  and  north  bounds  or  border,  and  so  nu- 
ning  westerly  and  southerly  unto  a  place  called  Wekapage,  four  or  five 
miles  to  the  eaBtward  of  Paweatuk  Biver,  which  was  reckoned  for  their 
south  and  west  border,  and  the  easteromost  limits  of  the  Pequota.  l^is 
sachem  held  dominion  over  divers  petty  governors,  as  part  of  Long 
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JBlaod,  Block  lalaod,  Cavesitt,  Niantick,  aud  others,  and  bad  tribute 
irom  sotue  or  tbe  Nipmuck  Indians  tbat  lived  remote  teom  the  aea.  The 
chief  seat  of  this  aachem  was  about  ITarragansitt  Baj*  and  Cannooicut 
leland.  The  NarragaoBittt!  were  reckoned  in  former  times  able  to  arm 
for  war  more  thau  five  thonaaod  men,  as  ancient  Indians  eay.  All  do 
agree  they  were  a  great  people,  and  oitentimes  waged  war  with  the  Paw- 
kunnakntta  and  Maaaachasetts,  aa  well  aa  with  the  Peqnots.  The  joris 
diction  of  Rhode  Island  and  Providence  Plantations  and  part  of  Con 
necticnt  people,  poaaess  their  country.  These  Indiana  are  now  but  few, 
comparatively ;  all  that  people  cannot  make  above  one  thousand  able 
men. 

*'  4.  The  Pawknnnawkotts  were  a  great  people  heretofore.  They  lived 
to  tbe  east  and  northeaat  of  tbe  Narragaiisitts ;  and  their  chief  sachem 
held  dominion  over  divers  other  petty  Bagamores;  as  tbe  sagamores 
upon  the  island  of  Nantucket  and  Kope,  or  Martha's  Vineyard,  sev- 
eral others,  and  some  of  tbe  Kipmucks.  Tbe  country,  for  the  most 
part,  falls  within  the  jurisdiction  of  New  Plymoatb  Colony.  This  peo- 
ple vere  a  potent  nation  in  former  times;  and  could  ^ise,  as  tbe  most 
credible  and  ancient  Indians  affirm,  about  three  thousand  men.  They 
held  war  with  the  Narragausitts,  and  often  joined  with  the  Massachu- 
setts, as  friends  and  confederates  against  the  Narragansitts.  This  na- 
tion, a  very  great  number  of  them,  were  ewept  away  by  an  epidemical 
and  unwonted  sickness,  An,  1612  and  1613,  about  seven  or  eight  years  ' 
before  the  English  first  arrivetl  in  those  parts  to  settle  the  colony  of 
New  Plymouth.  Thereby  Divine  Providence  made  way  for  the  quiet 
and  peacefdl  settlement  of  the  English  in  those  nations.  What  this 
disease  was,  that  bo  generally  and  mortally  swept  away,  not  only  these 
but  other  Indiana,  their  neighbors,  I  cannot  well  learn.  Doubtless  it 
was  some  pestilential  diseaae.  I  have  discoursed  with  some  old  In- 
dians  tbat  were  then  youths,  who  say  tbat  the  bodies  all  over  were  ex- 
ceedingly yellow,  describing  it  by  a  yellow  garment  they  showed  me, 
both  before  they  died  and  afterwards. 

"  5.  The  Massachusetts,  being  the  next  great  people  northward,  inhab- 
ited principally  about  that  place  in  Massachusetts  Bay  where  the  body 
of  tbe  English  now  dwell.  These  were  a  numeroas  and  great  people. 
Their  chief  sachem  held  dominion  over  many  other  petty  governors,  as 
those  of  tbe  Weechagaskas,  Neponsitt,  Pnnkapaog,  Nonautnm,  Nasba- 
^uy,  some  of  the  Nipmnck  people,  as  far  as  Pokomtakuke,  as  the  old 
men  of  the  Masaachosetts  affirmed.  This  people  conld,  in  former  times, 
arm  for  war  about  three  thousand  men,  as  the  old  Indiana  declare. 
They  were  in  hostility  very  often  with  the  Pawkunnawkntts,  who  lived 
on  the  south  border,  and  with  the  Pawtucketts,  who  inhabited  on  their 
north  and  northeast  limits.  In  An.  1612  aud  1613,  these  people  were 
also  sorely  smitten  by  the  band  of  God  with  the  same  disease,  before 
mentioned  in  tbe  last  section,  which  destroyed  tbe  most  of  them,  and 
made  room  for  the  English  people  of  Massachusetts  colony,  whloh  peo- 
H.  Mis.  69 66  .iHwIc 
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pie  this  ooQiitry,  and  tbe  rest  called  Pawtnckett.  There  ore  not  of  this 
I>eople  left  at  tliis  day  above  three  handred  men,  besidet  vomen  and 
children. 

"6.  Fawtaokett  ig  the  fifth  and  last  great  eacheinship  of  Indians. 
Their  country  lieth  north  and  northeast  from  the  Massachosetts,  whose 
domiuioD  reacbetb  so  far  as  the  Eoglisb  jurisdiction,  or  colony  of  tbe 
Massachasetts,  doth  now  extend,  and  bad  under  tbem  Beveral  other 
smaller  sagamores,  as  tbe  Pennakooks,  Agawomes,  itTaamkeeks,  Pas- 
catawayes,  Accomintas,  aud  others.  Tbey  were  also  a  considerable 
people  heretofore,  abpot  three  Lhouaand  men,  and  bold  amity  with  t^ 
people  of  Massachusetts.  But  these  also  were  almost  totally  destroyed 
by  tbe  great  Bickness  before  mentioned,  so  that  at  this  day  they  are  not 
above  two  hundred  aud  fifty  men,  besides  women  and  children.  Tbi» 
country  is  now  inhabited  by  the  Euglish  under  the  government  of 
Massachusetts." 

Pawkuunawkutt  was  tbe  ludian  name  for  the  country  aronnd  the 
present  city  of  Bristol,  B.  I.  £ing  Philip,  Pometacom,  or  Uetacomet, 
lived  here,  aud  it  was  from  this  place  the  nation  of  which  he  was 
sacbem  derived  its  name.  These  Indians  were,  however,  sometimes 
called  tbe  Wampanoags,  or  Wamponoaga.  Another  writer  says:  "Tbe 
oast  side  of  Karragansett  Bay  was  inhabited  by  the  Wampanoags  (who 
are  next  in  power  to  tbe  Karragansetts),  ou  the  broad  regions  of  coontjy 
extending  to  Massachusetts  Bay,  Cape  Cod,  and  Kantuoket.  The  most 
iwwerful  sachem  of  tbe  Wampanoags,  at  tbe  time  of  the  arrival  of  the 
Plymouth  settlers,  was  Massasoit,  also  called  Osemequin.  His  two 
sons  aud  successors  were  Wamsutta,  called  by  the  English  name  of 
Alexander,  aud  Metacomet,  known  as  King  Philip."  Tbe  five  tribes 
of  ludians  mentioned  used  the  same  language,  with,  however,  aome 
slight  difference  in  the  expression,  not  unlike  tbe  differences  found  in 
several  counties  tu  England.  They  could  readily  understand  each 
other,  but  could  not  understand  some  of  the  inland  Indians,  particn 
larly  the  Mawhawks,  or  Maquas.  "Their  government  is  generally 
monarchical,  their  chief  sachem  or  sagamore's  will  being  their  law;  bat 
yet  tbe  sachem  hod  some  chief  men  that  he  coosnlts  with  as  his  special 
counselors.  Among  some  of  the  ludians  their  government  is  mixed, 
])artly  monarchical  and  partly  aristocratical,  their  sagsmoie  doing  not 
any  weighty  matter  without  tbe  cousent  of  his  great  men,  or  petty 
sagamores.  Their  sachems  have  not  tbeir  men  in  such  satyection  but 
that  very  frequently  their  meu  will  leave  them,  upon  distaste  or  harsh 
dealing,  aud  go  and  live  under  other  sachems  that  can  protect  them ;  so 
that  their  principal  eudeavor  is  to  carry  it  obligingly  and  lovin^^y  unto 
their  people,  lest  they  should  desert  tbem,  and  thereby  their  strengtb, 
power,  aud  tribute  would  be  diminished."  This  description  of  thcur 
government-,  given  in  Mr.  Gookin's  history  of  tbe  Indians  in  New  Eng- 
land, shows  the  peculiar,  uncertain  hold  which  their  rulers  had  upon 
tbem,  aud  throws  a  good  deal  of  light  on  the  relation  whioh  soon  oamo 
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to  «xiHt  between  the  rulera  of  tbe  Wampanoaga,  Wamsntta  and  Phillip, 
and  tbeir  praying  Indians  upon  Gape  Cod,  Martha's  Vineyard,  and 
I^autncket  Very  early  Massasoit  saw  that  the  English  were  acquiring 
a  dangeroua  ascendancy  over  the  minds  of  his  Indians,  and  begged  the 
English  to  stop  trying  to  change  the  religion  of  his  Wampanoags,  for 
they  vere  apt  to  become  poor  subjects  to  him.  It  is  a  suggestive  fact 
that  in  tvo  noted  cases  in  which  King  Philip  soaght  to  administer 
justice  in  accordance  with  Indian  law,  that  of  John  Gibbs,  at  Xantacket, 
for  speaking  evil  of  Philip's  father,  Massasoit,  and  that  of  John  Sassa- 
mon,  at  As&awamsett  Pond,  for  revealing  Phillip's  plans  to  tbe  English, 
the  offenders  were  preachers  of  tbe  Gospel  to  the  praying  Indians. 
The  English  tried  to  alienate  still  further  the  praying  Indians  from 
their  allegiance  to  Philip  by  adding  to  tbeir  list  of  jnrors  at  the  trial 
of  Seesamon's  executioners  "  six  of  the  indifferentest,  granest,  and  sage 
Indians,"  that,  by  their  concurrence  with  the  white  jurors,  the  Indians 
of  the  praying  towns  might  be  committed  to  tbe  cause  of  the  whites. 
To  make  the  conviction  of  the  culprits  sure,  however,  they  had  the  full 
nnmber  of  twelve  white  men  before  adding  tbe  six  Indians  to  tba  Jury. 
The  execution  of  these  three  Indians  by  tbe  English  was  the  immediate 
cause  of  the  Indian  war,  threatened  for  some  time,  but  purposely  de- 
layed by  Philip  until  he  couUl  get  the  aid  of  the  Karragansetts.  The 
names  of  Elliot  and  Williams  will  ever  be  associated  with  the  conver- 
sion of  the  Indians  under  tbeir  charge  near  the  Massachusetts  and 
Providence  Plantations;  but  to  the  less  celebrated  efforts  of  the  May- 
hews,  on  Martha's  Vineyard  and  Xautucket,  attd  of  Mr.  Treat,  Mr. 
Bourne,  and  Mr.  Cotton,  on  Cape  Cod,  are  chiefly  due  the  conversion 
of  the  Indians  in  those  places,  and  the  friendly  attitude  taken  by  these 
Indians  during  the  war  that  devastated  the  region  lying  just  west  of 
them.  The  following  quotation  in  reference  to  the  labors  of  the  May- 
liewa  states  very  well  the  effect  of  their  labors,  and  sets  forth  the  tract- 
able nature  of  the  Indians  of  Martha's  Vineyard,  which,  it  may  be 
added,  were  shared  by  those  on  iXantucket  and  Gape  Cod : 

"At  fefae  timeof  the  settlement  (Martha's  Vineyard,  in  1642)  the  Indians 
were  very  numerous  iu  this  town  (Edgartown),  perhaps  more  so  than  in 
other  parts  of  the  island.  The  Indians  of  Martha's  Vineyard  were  hos- 
pitable, Rud'more  tractable  than  those  on  the  main.  Governor  Mayhew 
and  his  sou,  as  soon  as  they  became  settled,  attempted  to  civilize  them 
and  introduce  the  Gospel  among  them,  and  their  success  surprised  and 
delighted  the  pious  of  that  age.  The  younger  Maybew  labored  iu  this 
benevolent  work  with  diligence  and  fervor  till  his  death,  in  IC57,-wheu 
it  was  assumed  by  his  father,  and  iu  a  few  years  by  bis  son,  and  it  was 
carried  on  by  some  member  of  the  family  till  the  beginning  of  the  pres- 
ent century.  Nearly  all  the  Indians  on  the  island  became  professed 
Christians.  At  first  they  were  called  ' cfltechumens,'  but  were  formed 
into  a  church  in  1G59,  and  from  this  another  church  arose  in  1670.  The 
English  found  most  essential  advantages  from  the  ascendancy  which 
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n-HH  gained  orer  their  miuds;  they  were  disanoed  of  tbeir  ra;;e;  they 
were  made  friends  and  fellow -subjects.  In  King  Philip's  war  all  the 
Indian  nations  on  the  main  were  confederated  against  the  Englitib. 
Alartn  and  terror  were  diffnsed  on  every  side ;  bot  Governor  Mayhew 
WHH  so  well  satisfied  with  the  fidelity  of  these  Indians  that  he  employed 
tlictn  as  n  guard,  InrDished  them  with  the  necessary  ammunition,  and 
gave  (hem  iustructionsbow  to  condnctthemRelveH  for  the  common  safety 
■u  this  time  of  imminent  danger.  So  faithful  were  they  that  tbey  not 
only  rejected  the  strong  and  repeated  solieitatiouti  of  tfae  natives  ou  the 
main  to  engage  in  hostilities,  but  when  any  landed  from  it,  in  obedieooe 
to  their  orders  which  had  been  given  them,  tbey  carried  them,  though 
sometimes  their  near  relationn,  to  the  governor,  to  attend  hid  pleasure. 
The  English,  eon^'inwd  by  these  proofs  of  the  sincerity  of  their  frientlship, 
took  no  care  of  their  own  defense,  but  left  it  entirely  to  tbo  Indians,  and 
the  storm  of  war  which  raged  on  the  continent  was  not  suffered  to  ap- 
proach, but  these  islands  enjoyed  the  calm  of  peace.  This  was  the  genuioe 
and  bajipy  efit-cts  of  Mr.  Mayfaew's  wisdom  and  of  the  introduction  of 
the  Ohristian  religion  among  the  Indians." 

The  Indians  of  Gape  Ood  had  been  very  generally  christianized  be- 
fore King  Philip's  war  broke  out,  and  most  of  them  remained  faithful  to 
their  white  neigbtwrs,  and  aidM  in  protecting  the  cape  against  hostile 
invasion.  It  is  very  probable  that  some  of  them  left  the  praying  towns 
to  join  Fbllli|i,  as  did  many  from  the  praying  towns  near  Boston.  In 
the  records  of  drafts  of  men  levied  in  Massachusetts  and  Plymouth 
colonies  to  tight  Philip  are  found  the  names  of  southern  or  friendly 
Indians.  About  twenty  df  these  Indians,  under  the  leadership  of  an 
Indian  of  the  Wampaooag  tribe,  named  Captain  Amos,  living  at  or  near 
Cn))e  Cod,  took  part  in  the  disastrous  fight  near  Behoboth.  Rev.  Noah 
Newman,  in  writing  of  this  encounter,  states  that  Capt-  Michael  Peirse, 
with  fifty-one  of  his  soldiers  and  eleven  of  these  fViendly  Indians,  were 
killed,  because  of  the  friendly  attitude  of  tbe  Cape  Cod,  Martha's 
Vineyard,  and  Nantucket  Indians  toward  the  whites,  tbe  Indian  his- 
tory of  these  places  is  not  so  eventful  as  that  of  the  rest  of  the  Wamp»- 
noag  country  lying  between  Buzzard's  Bay  and  Narragansett  Bay.  The 
farmers  in  the  latter  region  have  pointed  out  to  me  the  iiast  summer 
the  swami>,  at  the  foot  of  Mount  Hope,  where  Philip  was  shot,  and  the 
place  where  Benjamin  Church  encountered  Tnspaqnin  and  his  warriors 
on  AssnwamsettNeck,  in  Lakeville,  Mass.,  and  many  other  places  made 
memorable  during  this  bloody  Indian  war.  On  Cape  Co<l  and  adjacent 
islands  there  were  no  hostilities  during  King  Phillip's  war,  and  ail 
encounters  between  these  Indians  and  the  whites  took  place  at  a  very 
early  date,  when  white  explorers  thought  it  expedient  to  ptuuder 
and  kidnap  tbe  natives,  and  they  in  turn  thonght  best  to  kill  the 
crew  of  any  shipwrecked  vessel,  and  so  secore  the  plunder.  On 
Nantucket,  tiookin  writes  that  some  bad  Indiana  committed  this  of* 
fense  even  later  than  tbe  year  1649,  and  were  panisbed  for  iu    In  Um 
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year  1619,  Gapt.  Thomas  Denner  landed  at  Martha's  Tineyard  and  was 
attacked  by  1  tie  natives.  He  and  bia  companionB  ifallaDtly  defended 
thetDselves  with  their  swords  and  escaped.  Several  Indians  were  killed 
in  the  fray.  When  Bartholomew  Qosnold  visited  that  island,  in  1602, 
it  is  written  that  he  trafficked  amicably  with  the  natives  of  the 
vicinity,  and  it  is  very  probable  that  Captain  Dermer,  or  Martin  Pring, 
who  had  spent  the  nnmmer  at  Edgartown  a  few  years  before  (In 
1603),  did  something  to  provoke  the  Indians,  or  Captain  Dermer 
would  have  been  differently  treated.  Captain  Weymouth  had  kid- 
napped Hve  Indians  in  Maine,  and  one  of  Captain  Smith's  commanders, 
named  Hunt,  carried  off  forcibly  twenty-seven  natives  from  Massachn- 
setts  Bay — Sgaanto,  afterwards  the  interpreter  of  the  settlers  at  Ply- 
mouth, being  one  of  the  number.  Such  treatment  of  the  Indians  would 
not  be  likely  to  win  their  confidence,  and  it  is  no  wonder  that  when  the 
Pilgrims  landed  the  natives  should  try  to  take  revenge  upon  them, 
especially  after  they  had  been  robbed  of  com,  themselves  pursued,  and 
the  graves  of  their  people  disturbed  by  this  very  company  of  men. 
Three  days  before  the  landing  of  the  Pilgrims  atPatnxet,  or  Plymouth, 
while  exploring  in  what  afterward  became  the  town  of  Eastham,  they 
were  attacked  at  night  or  early  in  the  morning  by  the  Nauset  Indians, 
probably  led  by  Aspinet,  a  snbchief,  who  owe«l  allegiance  to  Massasoit. 
This  spot,  called  Kamskeket  by  the  Indians,  was  named  by  the  English 
"The  First  Encounter."  Some  years  before  this,  the  explorer  Oham- 
plain  had  an  encounter  with  the  Indians  of  Cape  Cod,  or  Cap  Blanc, 
ami  immediately  started  back  to  Europe.  At  a  time  of  great  want  in 
Plymouth  colony,  through  the  assistance  of  Squanto  and  Massasoit, 
the  colonists  obtained  supplies  of  corn  from  the  Indians  of  Barnstable 
County.  Very  soon  the  land  itself,  which  was  so  easily  cultivated, 
attracted  emigration  from  Plymouth,  and  from  this  time  forward  there 
was  little  to  be  recorded  but  the  deeding  of  laud  to  whites,  the  pov- 
erty, drunkenness,  and  plagues  of  the  natives,  and  the  labors  of  good 
men  like  Mr.  Treat  to  instruct  them  and  improve  their  condition.  Wu 
have  few  particulars  in  regard  to  Indian  wars  of  the  Wampanoags, 
either  among  themselves  or  with  other  tribes,  those  given  by  Qookiu 
and  in  the  history  of  Nantucket  being  almost  Ihe  only  ones.  On  Nan- 
tucket, according  to  their  traditions,  there  were  two  tribes  of  Indians, 
one  that  crossed  fiom  the  Vineyard  and  landed  on  the  west  end  of  the 
island,  the  other  that  came  across  from  Monomoy,  or  Chatham,  and 
landed  npou  the  east  eud.  These  two  tribes,  or  jwrtions  of  the  Wam- 
panoag  tribe,  engaged  in  a  war  about  the  yenr  1C3II,  the  last  Indian 
war  OD  the  island,  and  the  only  one  of  which  we  have  any  knowledge. 
In  studying  the  history  of  Indian  tribes  in  almost  any  part  of  the  coun- 
try one  cannot  fail  to  be  atrack  by  the  terrible  ravages  that  disease 
makes  when  once  it  enters  their  midst.  Longfellow,  in  bis  tale  of  Hia- 
watha, did  not  overlook  this  sad  feature  in  Indian  life,  and  the  descrip- 
tion of  the  pestilence  is  hardly  too  strong  to  represent  the  mortality 
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and  dtstreaa  prodnced  among  tbe  Indians  by  many  diseaeeB  not  nsaany 
fatal  to  wbites.  On  the  sixteenth  v&ge  of  Barber's  Historical  Collec- 
tions is  given  a  very  interesting  accoant,  first  published  in  "Good  News 
from  New  Englaiif),"  of  a  visit  made  by  £dwnrd  Winalow  to  Massasoitf 
whom  the  Plymouth  colonists  bad  heard  was  lying  very  ill  at  Matto- 
pnyst.  The  sanbem's  condition  is  graphically  described,  and  the  primi- 
tive means  employed  by  the  Indians  to  cure  him.  One  passage  of  the 
description  is  as  follows:  "When  we  came  thither  (Pucfcanokick)  we 
found  the  house  so  full  of  men,  as  we  could  scarcely  get  in,  tiiongh  they 
used  their  best  diligence  to  make  way  for  us.  There  were  they  in  tbe 
midst  of  their  charms  for  him  making  such  a  hellish  noise  as  it  distem- 
pered us  that  were  well,  and  therefore  nnlike  to  ease  him  that  was  sick, 
etc."  The  simple  bat  eeusible  methods  used  by  Mr.  Winslow  for  his 
recovery,  and  their  success,  show  what  might  often  have  been  accom- 
plished for  others  in  a  similar  condition.  According  to  early  writers, 
the  most  general  and  fatal  diseases  among  these  Indiana  before  the 
wbites  carae  were  yellow  fever,  and  a  hectic  fever  ending  in  quick  coa- 
snmption.  The  traditional  method  for  "laying**  the  yellow  fever  apou 
Martha's  Vineyard  would  be' most  likely  to  spread  the  disease.  Small- 
pox and  even  measles  were  very  fatal  in  the  Indian  towns  after  the  com- 
ing of  tbe  wbites,  if  not  before.  Intemperance  soon  increased  the  uat- 
oral  improvidence  of  the  Indians,  undermined  their  constitutions,  and 
provoked  quarrels  among  them  which  often  ended  in  a  fatal  drnnkeo 
fray.  Tbe  following  description  of  a  portion  of  the  Wampanoag  tribe 
living  at  Middleborongb,  preserved  in  one  of  tbe  earlier  volumes  of  the 
Massachnsetts  Historical  Society's  collections,  gives  a  fair  description 
of  their  methods  of  li\'iDg,  and  of  the  prevalence  of  hectic  complaints 
among  all  this  tribe  of  Indians: 

"  Before  the  town  (Middleborough)  was  incorporated  this  place  went 
by  the  name  of  Namaskett,  which  was  an  ancient  Indian  name,  and  was 
formerly  plentifully  inhabited  by  the  Indian  natives,  who  were  gov- 
erned by  tbe  noted  sachem  Tispacan.  Bnt  when  tbe  town  was  incor- 
porated and  began  to  be  settled  by  the  English,  the  natives  began  to 
scatter  and  decrease  ;  but  there  is  now  a  settlement  of  them  which  de- 
scended from  the  ancients  of  Namaskett,  which  inhabit  a  part  of  said 
town  known  by  the  name  of  Betty's  Neck  (wbich  place  took  its  oame 
from  an  ancient  Indian  woman  by  the  name  of  Betty  Sesemore,  wbo 
owned  that  neck),  where  there  are  now  eight  Indian  bonses  and  eight 
families.  (About  the  year  1794.)  The  general  number  of  Indians,  old 
and  yonng,  that  live  there  is  between  thirty  and  forty.  Tbeir  booses 
are  poor;  they  own  some  land  ;  they  live  imprndent ;  are  very  fbnd  of 
liquor.  They  till  their  land,  which  prodnces  good  crops  of  corn  and 
rye,  which  they  trade  off  for  spirituous  liquors  with  any  retailer  that  is 
so  destitnte  of  principles  as  to  trade  with  them,  so  that  by  the  middle 
of  the  winter  their  com  and  grain  is  generally  gone.  Thou,  by  their 
baskets  and  brooms  (which  they  make)  they  pnrchase  Jt  to  vapidy 
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immediate  neeessity.  They  are  very  sabject  to  hectic  complainto,  for 
more  tban  balf  that  are  bom  are  carried  off  yonng  with  cousnmptioos." 

Within  the  past  enmmer  I  fonod  living  od  Betty's  Keck  only  three 
IndiftDS,  all  women,  descendants  of  Massasoit,  and  relatives  of  Philip's 
faithfal  follower,  TaBpaqnin,  the  Black  Sachem,  chief  of  all  the  Ne- 
mashett  and  Assawamsett  Indians.  Fnll  paniciilars  of  this  interestinK 
fiunily,  whose  borne  is  in  North  Abington,  Mass.,  may  bn  learned  in  a 
book  pablished  by  the  mother,  Mrs.  Zerviah  Gonid  Mitchell,  now  aged 
76  years.  She  claims  to  be  a  lineal  descendant,  in  the  seventh  genera- 
tion, from  the  "great  aod  good  Massasoit."  Both  she  and  ber  daughters 
have  received  good  edacation,  and  the  mother  became  eloqneut  in  de- 
scribing the  treatment  of  Taspaqnin,  Annawon,and  some  other  IndtiiDS 
engaged  in  King  Philip's  war.  The  mother  aod  the  daughter  Melinda, 
or  Teweeleoma,  havo  aqoiline  noses  and  long  black  hair,  and  are  as 
good  types  of  this  tribe  of  Indians  as  I  have  ever  seen.  It  is  only  while 
tbeir  honse  in  ITorth  Abington  is  let  that  they  expect  to  remain  on  this 
spot,  for  which  they  appear  to  have  a  strong  attachment.  We  were 
informed  by  the  mother  that  the  "  men  folks  "  of  their  fomily  were  dead 
or  gone,  and  it  is  very  probable  that  after  this  generation  passes  away 
no  more  Indians  will  ever  live  on  Bettj''s  Neck,  unless  this  family  is 
quickly  re  enforced  by  Indians  of  Mashpee  or  Gay  Head.  The  native 
population  on  Cape  God  at  the  time  the  whites  landed  cannot  be  exactly 
known,  bat,  throngh  the  labors  of  those  men  interested  in  the  conver- 
sion of  the  Indians  apou  Cape  Cod,  not  many  years  after  its  settlement, 
we  know  that  there  was  once  a  large  native  population  which  dwin- 
dled raQidly  away,  and  of  which  time  has  now  left  as  hardly  a  trace. 
A  letter  dated  Sandwich,  July  1, 1674,  from  Richard  Bourne  to  Daniel 
Oookin,  on  the  "  Progress  of  the  Gospel  among  the  Indians  in  the  colony 
of  New  Plymonth,"  gives  a  list  of  the  praying  Indians  in  the  towns  of 
Cape  God  at  that  date.  He  states  explicitly  that  he  has  been  "  eoiiver- 
aant  with  and  employed  amongst  them  these  many  years,"  and  it  is 
very  probable  that  the  list  includes  all  the  places  of  any  consequence  at 
the  time  of  bis  writing,  for  special  mention  is  made  of  all  places  which 
still  need  religions  aid.  In  the  year  1792,  when  the  first  volnme  of  the 
Massachusetts  Historical  Society  was  published,  containing  this  letter 
£rom  Mr.  Bourne,  the  sites  of  some  of  the  Indian  towns  mentioned  by 
him  were  already  forgotten,  and  so  explanatoiy  notes,  written  largely 
by  the  Hon.  Nat.  Freeman,  of  Sandwich,  were  inserted,  now  seen  in- 
closed in  brackets.  The  proportion  of  these  converted  Indians  to  the 
anconverted  ones  may  have  have  been  small  at  this  early  date,  but  in 
regard  to  the  former  Mr.  Bonme  appears  to  have  gained  exact  infor- 
mstioD,  even  mentioning  the  number  of  those  converted  who  could  read 
and  write.  The  number  that  conld  read  and  write  will  be  omitted  in 
the  quotation,  as  it  is  for  the  names  and  sites  of  towns  that  the  letter 
is  valuable  to  us  rather  than  their  degree  of  culture. 

"  First  there  is  at  Meeshawn,  or  near  the  head  of  the  cape  [Cape  Cod. 
Port  of  these  Indians  probably  lived  in  Provincetown,  but  the  greatest 
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DDmber  Id  Tnuro]  and  at  Pononakauit,  or  Billiogsgate  [New  Wellfleet], 
that  are  prajiog  iDdians,  that  do  freqaently  lueet  together  upon  the 
Lord's  Day  to  vorship  God ;  and  likevise  the  rest  as  foUoweth,  73. 
"  Potoaamaqaut  [the  tsoatheast  part  of  Eastham],  or  Nawsett  [the  north 
part  of  Eaatham],  or  Eaatham,  there  are  praying  Indians  44.  Maoo- 
moyik  [Chatham]  there  are  praying  lodians  71.  Sawkattokett  [the 
west  part  of  Harwich],  Kobsqoassit  [the  northeast  part  of  Tarmoatlt], 
Matakees  [the  land  between  Barnstable  and  Tarmontb  Harbors,  lying 
principally  in  the  northwest  part  of  Yarmouth  and]  Weeqnakat  [pro- 
nounced at  present  Oheekwacket,  the  soothwest  part  of  the  east  precinct 
in  Barnstable],  praying  Indians  122.  Satuit,  Pawpoesit,  Coatnit 
[Coatuit  is  fu  the  southwest  part  of  Barnstable],  Masbpee,  Wakoqoet 
[Satuit,  or  Sanctait,  Hawpoesit,  and  Wakoquet  or  Waquoit,  are  all 
within  or  near  the  limits  of  Jdashpee]  there  is  praying  Indians  95.  Cod- 
tannut  [probably  Cananmut  Keck  in  Mashpee],  Ashimut  [or  Shimail^ 
On  the  west  line  of  Mashpee],  Weesqnobs  [between  Pokesset  meeting- 
house and  Wenaumut  Seek  in  Sandwich],  there  is  praying  Indiana  22- 
Pispogutt  [conceniiog  this  see  Mr.  Freeman's  letter],  Wawayontat 
[Waywayantic  or  Wewewantett,  Wareham],  Sokonee  [commonly  pro- 
nounced Sacconussett  Part  of  FalmQuth],  there  is  praying  Indians  3& 
Cotuhtiknt  [or  Titticut,  part  of  Middleborough],  Assoowamsoo  [or  Assoo- 
wamsett,  pfirt  of  Middleborough],  there  are  praying  Indians,  one  with 
another,  36."  Besides  these  places,  Mr.  Bourne  mentioos  Maonamit 
[in  Sapdwich,  near  the  bottom  of  Buzzard's  Bay],  also  Manaoiet,  which 
is  supposed  to  be  the  same  place. 

"  As  for  lands  set  out  to  the  Indians,  distinct  from  the  English  lands, 
there  are  divers  places  already  bonnded,  viz:  Where  I  am  most  con- 
versant there  is  a  tract  of  laud  preser^'ed  for  them  and  theirs  forever, 
under  hand  and  seal,  the  which  is  near  ten  miles  in  length  and  five  miles 
in  breadth.  There  is  the  like  done  at  Coioassakumkanit  [probably  Her- 
ring Fond,  in  PlymonthJ,  near  Sandwich,  and  at  Cotufatikut" 

Mr.  John  Cotton,  pastor  of  the  English  church  at  Plymouth  in  1674, 
writes  to  Mr.  Gookin  that  he  sometimes  preached  to  a  company  of  40 
praying  Indians  at  a  place  called  Kitteaamut  [or  Katamet,  now  spelled 
Catanmut ;  part  of  Sandwich,  ou  Buzzard's  Bay].  Mr.  Cotton  spells 
Mashpee,  Marsbpang.  The  following  letter  of  the  Hon.  Ifat.  Freeman, 
dated  September  23, 1792,  published  in  the  same  volume  of  the  Maasa- 
chnsetts  Historical  Society's  Collections,  in  reference  to  the  sites  of 
Indian  towns  on  the  cape,  gives  a  fuller  account  of  some  of  the  places 
and  Indians  mentioneil  in  the  letter  of  Mr.  Bonme:  "From  the  beet  of 
my  own  recollection,  and  the  little  additional  information  I  have  ob- 
tained, I  believe  there  are  not  more  than  two  or  three  Indians,  and  those 
females,  reinaiuiug  iu  Sandwich.  In  Barnstable  I  know  of  not  one,  ex- 
cept it  be  in  a  part  of  Mashpee  included  iu  Barnstable  limits  for  taxing. 
These,  as  they  are  not  within  the  boundaries  of  the  township,  ue  is- 
clnded  in  the  nnmber  for  Mashpee.  In  Falmouth  proper  there  may  be, 
at  a  place  called  Cataumet  [the  same  which  is  noted  in  Holland's  map], 
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seven  or  eight,  some  of  whom  are  mixed.  An  Indian  totritoiy,  called 
Herring  Pond,  in  the  neighborbood  of  Sandwich,  aboat  6  miles  north- 
west from  this  village,  and  so  extending  thence  along  shore  to  Monn- 
ment  Ponds,  all  incladed  within  the  township  of  Plymouth,  I  am  told 
by  Joseph  Ifye,  esq.,  one  of  their  gnardiane,  contains  about  a  hundred 
and  twenty  souls,  one-half  of  whom  are  mixed.  The  Indian  name  of 
this  territory  I  never  could  learn.  They  appear  to  have  been  considered 
as  a  distinct  tribe,  now  known  by  the  name  of  the  Herring  Pond  In- 
dians. Might  not  this  place  be  Comassakumkanitt"  (See  Gookio's 
Hitt.  Colleotiont  p.  108.) 

The  same  Mr.  Kye,  who  is  guardian  also  to  the  Mashpee  tribe,  says 
that  there  are  about  two  hundred  and  eighty  soula  in  that  place,  of  whom 
at  least  two-thirds  are  mixed.  I  suppose  the  Indians  have  diminished 
since  1785,  but  the  mixed  race  may  be  increased,  as  many  negroes  and 
mnlattoes  from  abroad  have,  since  that  period,  settled  there.  I  know 
of  n6ne  below  Barnstable  upon  the  Cape,  except  at  Fotanumaqnut,  a 
part  of  Harwich,  and  there,  I  believe,  there  may  be  six  or  seven  souls 
only.  The  Eev.  Mr.  Damon  thinks  there  is  one  in  Truro.  Wakoquet, 
Weeqnakut,  or  Goqait  (see  Oookin's  SUt.  Collect.,  pp.  197-200),  prob- 
ably may  be  Wawqaoit.  The  latter  seems  as  like  the  sound  as  either, 
bat  as  the  first  is  associated  with  Satuit,  Pawpossit^  Coatuit,  and  Masb- 
pee,  it  is  most  likely  to  be  that.  Then  the  second  may  be  what  is  now 
called  Chequocket,  or  by  some  Shequocket,  which  is  in  the  southwest 
part  of  the  east  parish  in  Barnstable,  where  there  is  an  inlet  called 
Lewis's  Harbor,  not  the  same  as  Lewis's  Bay,  which  is  more  easterly. 
Or  if  it  comport  better  with  the  history,  it  may  be  a  place  and  pond 
near  Rowland's  Ferry,  Tiverton,  R.  I.,  called  Qnaket,  or  Quaket  Pond. 
There  is  a  place  in  Mnahpee  called  Popponessit.  This  may  be  Pawpoe- 
sit.  Weesquobs  cannot  be  located.  Great  neck  in  Kfashpee  is  a  place 
famous  for  eels.  The  Indians,  when  they  go  in  a  canoe,  with  a  torch, 
to  catch  eels  in  the  night,  call  it  Weequasb,  or,  anglicized,  weequasb- 
ing.  There  was  a  great  number  of  Indians  formerly  on  this  ueck,  and 
it  seems  now  the  metropolis  of  Mashpee.  Whether  any  supposed  affin- 
ity between  Weesquobs  and  Weequash  will  justify  a  conjecture  is  bard 
to  say.  Codtaumut  may  be  Cananmnt  Neck,  in  Mashpee.  Kitteaumnt 
is  probably  Cataunlut  in  Holland's  chart.  Sbumnit,  which  I  supfrase 
to  be  Ashimuit,  is  abont  eqaidistant  from  Cataumut,  on  Buzzard's  Bay, 
and  Cananmnt  Neck;  rather  nearest  the  latter.  It  might  be  associated 
with  either  in  Gookin's  Historical  Collections.  But  if  we  suppose  Wees- 
quobs to  be  Wbakapee,  a  pond  in  Mashpee,  then,  most  likely,  Codtau- 
mut and  Cananmnt  must  be  the  same.  If  we  associate  Cataumut,  Shu- 
muit,  and  Great  Neck  {for  Weesquobs)  together,  there  would  then  be 
other  places  not  contigaons.  Wawayontat  is  said  to  be  Wareham. 
There  are  two  rivers  which  pass  through  Warefaam  into  the  bay.  That 
through  the  town  is  called  Agawam,  and  the  Indians  generally  call 
Wareham  by  thak  name.    The  other,  which  is  near  the  west  end  of 
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tbe  towDsbip,  toward  Rochester,  is  called  Weaiitick.  This  ma;  be 
WawayODtat.  Falmoatb  etill  goes  by  the  name  of  Sokouesset,  and  is 
andoabtedly  the  SokooeB  mentioned  by  GookiD.  There  is  a  place  on 
Bnzzard's  Bay,  on  Sandwich  side,  called  Pokesset;  bat  I  have  been  told 
Indiane  used  to  call  it  Poughkceste.  It  is  the  second  parish  in  Sand- 
wich, about  S  miles  southwest  from  my  bonse  [near  the  meetiog-bouse 
of  the  first  parish],  but  not  more  than  two  leagaes  across  the  bay  to  the 
month  of  Weantick  Biver,  and  lies  on  a  line  between  Warebam  and 
Falmouth,  adjoining  northerly  on  Catanmut,  which  is  rather  in  the  edge 
of  Falmouth  than  Sandwich,  as  yon  supposed.  Can  Pokesset  be  the 
same  as  Pispogutt  t  There  is  a  neck  of  laud  within  Pokesset,  called 
Pachawesit.  This  seems  as  dissimilar  as  the  other.  The  place  where 
Doctor  Bourne's  house  stands,  vis,  about  two  miles  up  Manumit  River, 
and  near  the  Herring  Pond,  is  called  Pnmpisset ;  and  a  neck  of  land  in 
Warebam,  next  to  Monument^  or  Manumit,  and  pArted  from  it  by  a 
small  gut,  is  called  Cnwesit.  The  syllable  pi»  is  tn  one  of  them;  bat 
Pokesset  was  the  most  noted  ludian  place.  Besides  these  places,  the 
writer  has  beard  of  the  following  places,  which  are  spelled  phonetically : 
Scnssetjthe  next  village  westerly  from  this;  Unset,  or  Onset,  and  Qaan- 
sit,  two  little  bays,  or  shores  at  the  bottom  of  Bnzzard'a  Bay,  within 
Wareham ;  Gobasset,  the  gut  between  Manumit  and  Cowesit ;  Weoaa- 
mat,  a  neck  within  Pokesset;  Mashne,  an  island  in  Buzzard's  Bay; 
Quisset,  an  inlet  in  Falmouth,  north  shore  Buzzard's  Bay ;  Nobska,  near 
Wood's  Holl,  a  bluff  shore  or  head;  Naasbawo,  Kashawinna,  Gutta- 
hanka,  Peak,  Elizabeth's  Islands;  Menemsha,  a  bight  on  the  Vineyard 
shore ;  Quasbne,  or  Qaasbnet,  a  river  in  Mashpee ;  Shanton,  or  Scorton, 
the  lower  end  of  SandwicU  ;  Ma8et,acreel[  in  Sandwich  off  Spring  Hill: 
Sbunkaniug,  south  side  of  the  parish  of  Great  Marshes;  Bockauom, 
between  Yarmoatb  and  I^obscuaset ;  the  east  parish  of  Yarmouth ;  Suet, 
or  Sesuet,  a  neck  in  Yarmonth ;  Naamskeket,  the  south  side  of  Harwich ; 
Skeket,  or  Skaket,  the  lower  part  of  Harwich  nest  to  Eastbam.  The 
following  snmmary  of  the  Indian  population  at  different  times  on  Cape 
Cod  is  found  as  a  foot  note  to  a  part  of  Qookin's  Historical  Collections, 
page  201,  printed  in  1792 :  "  Christianity  met  with  much  better  snccem 
in  Plymouth  than  in  Massachusetts.  In  the  year  1^85,  the  praying  In- 
dians in  this  colony  amounted  to  fonrteen  hundred  and  tbirty-oiue,  be- 
sides boys  and  girls  nuder  twelve  years  of  age,  who  were  supposed  to  be 
more  than  three  times  that  number."    (Hutch.,  vol.  i,  p.  349.) 

In  the  year  1693  there  were  within  the  limits  of  Eastham  (which  then 
iucladed  Wellfieet  and  Orleans]  505  adult  Indians,  to  whom  Hr.  Treat 
preached;  214  adults,  besides  stragglers,  at  Mashpee  and  places  adja- 
cent, under  the  care  of  Mr.  Rowland  Cotton,  minister  of  Sandwich;  180 
Indians,  to  whom  Mr.  Thomas  Topper  preached;  and  500  more,  under 
the  care  of  Mr.  John  Cotton,  minister  of  Plymouth.  (Matthew  H«y- 
bew's  Narrative,  pp.  46-53.  See  also  Mather's  Magftalia,  book  vi,  p.  60, 
and  K^eal's  SUt.,  chap,  vi,  p.  256.)    In  the  year  1764  there  still  remained 
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In  the  colony  005  ladiaDR  of  every  age,  223  of  vbom  were  in  the  county 
of  Plymonth,  51S  in  the  county. of  Barnstable,  and  167  in  the  county  of 
Bristol.  Since  that  period  their  nnmbers  are  much  lessened.  There  is 
at  present  [1702]  no  Indian  chui-cfa  in  the  counties  of  Flymoath  or 
Bristol,  and  Masbpee  only,  in  the  county  of  Barnstable,  Of  134  Indians 
ID  Dartmouth  and  Freetown  in  1764  there  are  now  [1792]  about  33  left. 
(Information  of  Ber.  Mr.  Backus.) 

In  the  other  tovns  of  Bristol  they  are  probably  extinct.  There  are 
four  or  five  families  of  ludiaus  in  Middleboroufrh,  two  or  three  in  Pem- 
broke, Ave  or  six  persons  In  Bridgewater,  and  probably  a  few  scattered 
about  in  other  parts  of  the  county  of  Plymouth,  (Inf.  of  Rev.  Mr.  B.) 
Id  the  county  of  Barnstable  a  few  Indians  remain  at  Potanumaqnnt,  a 
few  In  the  town  of  Bamatable,  and  a  few  at  Herring  Pond,  between 
Sandwich  and  Plymouth.  But  the  great  body  of  them  reside  at  Mash, 
pee,  where  there  aj^about  80  tkmilies,  consisting  principally  of  a  mixed 
race,  not  more  than  40  or  50  persons  being  pure  Indians.  (MS,  Let.  of 
Eev.  Mr.  Mellen.) 

In  September  14, 1674,  Mr.  Cotton  writes  aa  follows  of  the  Indian 
towns  upon  Martlia's  Vineyard:  "When  I  lived  at  the  Vineyard  the 
praying  towns  were  Chappaqnidgick  [an  island  east  of  Martha's  Vine- 
yard, separated  from  it  by  a  strait  about  a  quarter  of  a  mile  wide.  It 
is  within  the  limits  of  Edgartown],  Nashamoiess  [the  south  part  of 
Edgartown],  Seugekontakit  [also  spelled  Sanchecantacket,  the  north 
part  of  Eldgartowu],  Toikiming  (Taacame  or  Tak8me,Tisbary],  Nasb- 
nakemmtnk  [yaBhonohkamack,  Ghitmark],  Talhamo  [probably  part  of 
Ohilroark],  one  church  there  gathered  long  before,  but  no  officers.  Since 
I  lired  here  [Sandwich]  I  went  over  with  Mr.  Eliot  thither  [in  the  year 
1670],  and  Hiacoomes  was  ordained  pastor;  John  Tokinosh,  teacher; 
John  Konoao  and  Joshna  Mummeecheeg,  ruling  elders." 

In  the  year  1692  the  number  of  Indians  on  Martha's  Vineyard  was 
much  lessened.  The  church,  however,  at  that  time  consisted  of  more 
than  100  persons.    (Mat.  Mayhew'a  JTar.,  p.  28.) 

In  the  year  1720  there  were  on  the  Vineyard  six  small  villages,  con- 
taining about  155  families  and  about  800  seals.  Each  of  these  villages 
was  aapplied  with  an  Indian  preacher.  There  was  also  a  small  assembly 
at  Winthrop's  Island;  another,  consisting  of  twelve  or  fourteen  families, 
at  Tucker's  Island  and  Kasbann,  which  lie  near  together.  There  were 
a  few  Indians  left  at  So  Man's  Land.  Beside  these  Indian  assemblies 
there  vaa  a  small  congregation  of  Baptists  at  Gay  Head.  [Exp.  May- 
hew'a Nar.  of  Ind.  an  Mar,  Tin.,  p.  2.]  For  the  state  of  the  Indian  Bap- 
tists on  Martha's  Vineyard  in  the  year  1774,  see  Backus's  Hist.,  vol  i, 
p.  439.  lu  the  year  1764  there  were  remaining  in  Duke's  County  313 
Indians,  86  of  whom  were  In  Edgartown,  39  in  Tisbnry,  and  188  in  Chil- 
mark.  About  that  period  they  began  to  intermarry  with  negroes,  in 
consequence  of  which  the  mixed  race  has  increased  in  nnmbers  and  im- 
proved in  temperance  and  industry.    At  present  [abont  1792]  there  aro 
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of  pQTR  Indians  and  of  the  mixed  race  About  440  persons,  75  of  whom 
lire  OD  Chappaqoiddick  [uot  more  tban  one-third  pure]}  iibout25  at 
Sancheoantacket  [not  more  than  one-fifth  pure];  ahont  40  at  Cbristian* 
town,  in  the  north  part  of  Tisbury,  toward  the  Sound  [abont  onebalf 
pare];  about  24  at  Nasboiiohkamuck  [about  tbree-qnarters  pare];  and 
abont  276  at  Ga;  Head  [of  which  about  one-qaarter  are  pnre].  In  tbia 
account  unmixed  negroes  are  not  reckoned.  [Information  of  CaptiiiD 
Jemingham  and  Benjamin  Baasett,  esq.] 

Barber  states  in  bis  Historical  Collections  that  at  the  time  of  the 
settlement  by  the  English  of  Nantncket,  in  1660,  there  were  nearly 
3,000  Indians  on  the  Island.  Upon  what  anthority  he  makes  tbia 
statement  I  cannot  discover;  bnt  another  aathority,  probably  much 
better  than  that  on  which  he  made  the  statement,  places  the  namber 
of  Indians  on  the  island,  in  the  year  1669,  at  abont  700.  In  the  year 
1694  the  Indians  on  Nantncket  were  about  500  adalM.  There  were  fire 
assemblies  of  praying  Indians,  and  three  chorches;  two  Congregational, 
and  one  of  Baptist.    [Gardner's  Let.  in  Mather's  Magn.,  book  vi,  p.  56.) 

Three  hundred  and  fifty-eight  Indians  were  remaining  the  16th  of  the 
eighth  month,  1763,  when  a  fever  began  among  them,  and  lasted  till  the 
16th  of  the  second  month,  1764.  Of  this  distemper  222  died.  [See 
Bntcb.  SUt,  vol.  i,  p.  36.]  The  Indiana  on  the  island  are  now  [1792] 
reduced  to  4  males  and  16  females.    [MS.  of  Friend  Zacchens  Mac;.] 

Uo  Cape  Cod,  at  present  [1883],  there  is  not  a  pure-blooded  Indian,  so 
far  as  I  can  learn.  The  notes  accompanying  the  Bev.  E.  C.  Ewer's  His- 
torical Map  of  Kantucket  state  that  the  last  Indian  on  that  island  died 
iu  1832,  and  the  last  man  with  Indian  blood  in  bim,  Abram  Qasry,  died 
in  1855.  While  near  Shimmo,  on  Xantacket,  last  summer,  this  man, 
Abram  Quary,  was  described  to  me  by  a  white  man  who  once  knew 
bim  and  evidently  regarded  bim  as  a  curiosity.  While  walking  with 
my  brother  through  the  graveyard  at  Vineyard  Haven,  on  Mutba's 
Vineyard,  in  the  summer  of  1882,  studying  the  inscriptions  on  tbe 
stones,  wo  came  suddenly  on  an  old  grave-digger,  busily  at  work  pre- 
paring a  grave.  We  ask&I  him  a  few  qnestioua  about  tbe  most  common 
Vineyard  names,  and  also  about  the  Indians  on  the  island.  He  told  us, 
beside  a  few  other  interesting  facts,  that  he  knew  that  the  last  pare* 
blooded  Indian,  a  woman,  bad  been  buried  on  tbe  island  only  a  very 
few  years  before.  In  about  260  years,  then,  from  the  landing  of  die 
Pilgrims  at  Plymouth,  a  race  of  men,  then  occupying  eastern  Ma8s»- 
ohnsetts,  has  practically  become  extinct. 

AIk>,  fur  them,  their  day  ia  o'er. 
Their  fires  are  Dot  from  shore  to  ahore ; 
No  more  for  them  the  wild  deer  boanda. 
The  plough  ia  od  their  hUDting-grounda ; 
Tbe  pale  uon'a  axe  riDge  through  their  woods, 
The  pale  man's  sail  skims  o'er  their  flo»da, 
Their  pleosaot  springs  are  drf . 

(ChirfM  apragii^t  Ctaltmt^at  OU,  1C3a.) 
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Unlike  the  aida  to  the  stndy  of  Egyptology,  the  moDOtneDts  of  the 
Indians  are  of  the  Bimplest  kind,  verj-  a])t  to  be  wholly  overlooked  by 
tbe  modern  observer,  or  regarded  by  him  as  an  interesting  cnriosity 
for  his  children  to  play  with.  In  truth,  this  tribe  of  Indians  appear  to 
be  almost  wholly  lacking  in  the  spirit  wbicb  prompted  tbe  Egyptians 
to  raise  lasting  memorials  of  their  lives  and  deeds.  These  ludians 
were  poor,  and  not  very  far  advanced  in  the  arts,  and  coold  not,  there- 
fore, be  expected  to  erect  sach  monnments;  but  neverthelesin,  one 
would  hardly  expect,  after  having  carefully  passed  over  Bo  large  a 
regioa  as  that  of  Cape  God,  Martha's  Vineyard,  and  Kantncket,  where 
we  know  that  many  Indians  once  lived,  and  where  abundant  evidence 
may  still  be  seen  of  their  skill  and  perseverance  in  fashioning  articles 
of  ornament,  weapons,  or  utensils,  to  find  not  a  trace  of  any  attempt 
on  the  part  of  the  natives,  before  their  contact  with  the  whites,  to  con- 
vey to  later  generations  an  idea,  either  historical  or  otherwise,  in  a 
form  likely  to  last.  It  is  possible  that  records  of  wars  or  other  remark- 
able events  in  the  history  of  this  tribe  may  have  been  kept  by  tbem, 
as  in  the  case  of  other  tribes,  preserved  as  pictographs  embroidered  on 
wampum ;  but  these,  of  course,  cannot  now  be  found  if  they  ever  were  in 
tbe  possession  of  this  part  of  the  Wampanoag  tribe.  Inscribed  tablets 
c^  stone,  or  bowlders  with  picture  writings  upon  them,  have,  I  believe, 
never  been  found  in  this  region,  if  we  except,  of  coarse,  such  instances 
as  tbe  gravestones  at  Gay  Head,  inscribed  after  the  Indian  language, 
bad  been  reduced  to  writing  by  the  whites.  In  an  Indian  burying- 
ground  on  Assawamset-neck,  in  Lakeville,  near  Middleboro*,  on  the 
land  of  Mr.  Charles  Jewett,  containing  twenty-five  or  more  graves,  was 
one  bearing  a  pecniiar  inscriptioD  of  two  letters  or  characters. 

This  graveyard  is  tbe  resting  place  of  the  relatives,  and  some  of  the 
ancestors  of  tbe  three  Indians  before  mentioned  residing  on  Betty's- 
Neck,  descendants  of  Massasoit  and  Tuspaquin,  The  latter  name,  con- 
tracted into  Sqainn  or  Sqneen,  appears  on  one  of  the  stones,  lately 
broken  into  fragments  by  some  vandal  Two  or  three  of  the  graves  have 
well  engraved  slate  bead-stones,  much  like  those  in  any  old  grave-yard 
of  New  England.  Most  of  them  have  no  stones  whatever,  and  a  few 
have  a  short,  thick,  plain  slab  of  stone  or  bowlder  at  one  or  both  ends. 
It  is  very  probable  that  all  these  graves  were  made  after  the  Indians 
had  ceased  to  bury  interesting  relics  with  their  dead.  I  mention  this 
£act  because  I  heard  that  the  three  surviving  Indian  women  living  near 
by  were  greatly  distressed  a  short  time  ago  to  find  that  some  relic  hunters 
had  tried  to  dig  up  some  of  their  ancestors.  Considering  tbe  circum- 
stances of  these  burials,  and  tbe  prominent  part  taken  by  the  ancestors 
of  these  persons  in  the  early  Indian  history  of  this  vicinity,  it  seems  a 
pity  that  the  graves  cannot  remain  undisturbed  as  a  reminder  to  future 
generationaof  the  Indians  of  New  England,  now  that  so  few  monuments 
of  them  remain.  :Not  to  overlook  entirely  a  very  interesting  rock  about 
which  there  has  been  endless  speculation,  it  may  be  well  to  mention 
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here  the  "Dightou  Bock,"  or  "Writing  Bock,"  wbioh  was  foaod  by  the 
first  wbite  colonittto  beside  the  TaaotoD  Biver,  od  the  Berkley  side,  op- 
posite the  laiidiug'place  for  sloops  at  Digbton.  This  spot  docs  not  lie 
within  the  conntry  of  the  Cape  Ood  Indians,  hnt  it  is  a  part  of  the  terri- 
tory of  the  Wampanoag  tribe,  to  which  they  belong. 

Prof.  F.  W.  Putnam,  of  Harrord  College,  aasores  me  that  it  is  now 
the  belief  of  the  best  scholars  that  the  inscription  on  this  rock  is  noth- 
ing bnt  an  Indian  piotograph,  and  that  the  attempt,  by  the  aid  of  snb- 
jective  drawings  of  it,  to  make  it  serve  as  testimony  of  a  visit  to  this 
country  by  the  ^N'orthmen,  or  Fhtsnicians,  is  pure  folly  in  the  light  of 
later  discoveries  of  pictographs,  closely  resembling  it,  in  other  parts  of 
the  United  States.  A  picture  of  this  rock,  with  a  very  good  descriptiou 
of  it,  copied  from  the  second  volume  of  Kendall's  Travels,  may  be  foond 
on  pages  117, 118,  and  119  of  Barber's  Historical  ColJeciions.  Mr.  Ken- 
dall traveled  through  the  northern  parte  of  the  United  States  in  1807 
and  1808.  He  made  a  oarefol  examination  of  the  Dighton  Bock,  visit- 
ing it  several  times  for  the  purpose.  Mr.  Kendall  writes  of  another  in- 
scribed rock  as  follows:  "The  only  sculptures  on  any  rock  not  on  the 
Writing  Bock  consist  in  two  or  three  fignres  or  characters  having  some 
similitnde  to  the  letters  XOO,  and  which  are  seen  on  the  comer  of  a 
slab  of  stone  lying  within  a  few  yards  of  the  Writing  Bock."  Mr.  Ken- 
dall presents  a  series  of  wild  conjectures  and  Indian  traditions  ip  re- 
gard to  the  origin  of  the  Writing  Bock,  prevalent  among  the  learned 
and  unlearned  of  his  time,  to  which  list  may  be  added  that  of  Mr.  B. 
B.  Anderson  in  his  work  entitled  "America  not  discovered  by  Oolnm- 
bus."  The  latter  writer  attempts  to  prove  the  truth  of  the  old  Scandi- 
navian or  Icelandic  tales  relating  to  the  discovery  of  America  by  the 
Norsemen,  600  years  before  Columbus  set  sail,  by  appealing  to  the  cir- 
cumstantial evidence  of  the  skeleton  in  armor  discovered  at  Fall  Biver, 
the  tower  at  ^Newport,  and  the  Dighton  Writing  Bock.  In  the  inter- 
pretation of  the  writing  on  the  Dighton  Bock,  Mr.  Anderson  discovers 
some  marks  which  he  considers  are  Boman  characters,  copied  by  him 
as  follows:  CXXXI.  This,  he  says,  represents  151,  for  the  Icelanders 
reckon  12  decades  to  the  100.  Then  he  finds  a  small  row-boat  between 
the  letters  K  and  M.  He  makes  K  staud  for  Norse,  the  boat  for  sea- 
faring, and  the  M  for  men,  and  proceeding  in  this  way  confirms,  to  his 
own  satisfaction,  the  trnth  of  the  old  legends.  He  closes  his  fourteenth 
chapter  as  follows:  *'Upou  the  whole,  the  Dighton  Writing  Bock  re- 
moves all  doubt  concerning  the  presence  of  Thorflnn  Karlsefoeand  the 
Norsemen  at  Tauuton  Biver,  in  the  beginning  of  the  eleventh  centor)*." 
The  "skeleton  in  armor"  discovered  at  Fall  Biver  will  be  described  at 
length  in  speaking  of  certain  relics  once  found  npou  Cape  Cod  which 
appear  to  throw  some  light  upon  the  probable  history*  of  these  far-famed 
remains.  So  far  as  1  have  been  able  to  discover  iu  my  researches  upon 
Cape  Cod,  Martha's  Vineyard,  and  Nantncket,  for  evidence  of  a  former 
Indian  population  there,  all  the  testimony  or  evidence  to  be  found  is  v£ 
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an  aiiiDt«Dtional  sort  on  the  part  of  the  natives.  The  Indians  appear 
to  have  expended  tmstinted  labor,  with  considerable  skill,  in  fashioning 
their  implements,  tFeapons,  and  ornaments  of  stone,  bat  none  whatever 
in  preserving  their  history.  Therefore  the  methods  employed  in  tracing 
ont  the  settlements  of  Indians  in  these  places  must  be,  or  vers  for  me, 
like  those  of  a  person  discovering  the  camps  of  a  very  early  prehistoric 
race.  It  is  really  sarpriaing  hov  little  beside  the  remains  usually  found 
at  prebistoric  settlements  can  now  be  found  on  the  Bit«s  of  several  of 
the  largest  Indian  towns  on  Oape  Cod,  such  as  those  at  Wellfleet,  prob- 
ably the  seat  of  Mr.  Treat's  labors  among  the  praying  Indians. 

After  a  carefal  examinatiou  of  tbe  site  of  one  of  these  settlements 
near  Drummer  Pond,  in  Sonth  Wellfleet,  which  was  evidently  once  of 
considerable  importance,  I  was  able  to  find  only  a  few  bricks,  which 
had  formed  fire-places;  a  few  bits  of  iron  nearly  rusted  away;  frag- 
ments of  coal,  and  glass  bottles,  and  a  goodly  number  of  broken  clay 
pipes  and  pipe-stems  of  the  ordinary  Irishman's  style.  Besides  these, 
and  to  my  eyes  much  more  conspicaous,  were  the  common  indications 
of  an  Indian  town,  the  shell  heaps,  bones  of  animals  and  flsbes,  with 
numberless  chippings  of  quartz,  porphyry,  jasper,  &c.,  made  by  the  In- 
dians in  fashioning  their  arrow-heads.  Perfect  arrow-heads  were  not 
common,  but  the  desert  expanse  of  coarse  sand  and  grarel  surround- 
ing tbe  town  was  one  of  the  best  of  places  to  find  arrow-heads  unless 
they  had  already  been  picked  up.  Along  the  coast,  shell  heaps  are  the 
most  striking  evidence  that  we  have  of  prebistoric  tribes.  Shell  heai>s 
are  found  in  almost  all  parte  of  the  world  upon  the  sea-coast,  and  their 
size  and  contents  indicate  a  more  or  less  prolonged  halt  or  settlement 
there  of  a  family  or  tribe.  Some  only  mark  stopping  places  on  a  jour- 
ney; otliers  were  the  sites  of  villages  long  inhabited  by  the  natives,  bat 
most  of  them,  in  tbe  opinion  of  Professor  Putnam,  were  places  to  which 
tbe  Indians  were  in  the  habit  of  resorting  from  the  interior  to  get  sap- 
'  plies  of  mollusks,  which  they  opened,  smoked  or  dried,  and  laid  up  for 
winter  use.  Shell  heaps  are  refuse  heaps,  tbe  name  given  those  on  the 
Danish  islands  being  Ejoekkenmoeddings,  and  the  most  common  things 
found  in  them  are  of  course  like  the  most  common  indestructible  refuse 
thrown  from  modem  kitchens.  Shells,  and  bones  broken  to  extract  the 
marrow,  make  up  the  great  mass  of  the  heaps,  but  there  can  usually  be 
found  with  them,  or  near  by,  a  few  implements,  weapons,  ornaments, 
broken  pottery,  and  even  human  bones,  which  may  have  fallen  here  by 
chance.  Implements  of  stone  and  houe,  for  crushing  open  the  edges 
of  the  shells  and  estxaetiug  tbe  meat,  aie  the  relics  properly  belonging 
bere,  aud  it  is  very  unusual  in  examining  a  large  shell  heap  not  to  find 
at  least  several  of  the^e  stones.  Xear  or  upon  these  shell  heaps  may 
asually  be  found  black  spots  frequently  surrouuded  by  blackened 
stones,  where  the  natives  were  in  the  habit  of  making  their  fires  and 
cooking  their  food.  I'ieces  of  charcoal,  even,  may  sometimes  be  found 
in  the.  midst  of  these  black  heaps  of  ashes,  and  I  have  several  times 
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had  good  Hucvess  in  bautiDg  for  fragmenta  of  brokeu  pottery  near  tiiem 
old  flre-ptaces. 

.  The  Bbella  composiDg  tbe  shell  heapH  of  Cape  Coti,  Blartba's  Tioeyard, 
and  Xantucket  are  mostly  quaboags,  oysters,  clams,  both  the  small  kind 
and  the  large  sea  clam,  fragments  of  razor  shells,  conches,  periwinkles, 
a  few  scallops,  aud  the  large  salt-vater  anail  shell  so  commonly  foand 
cliQging  on  rocks.  At  Edgurtown,  Martha's  Viueyanl,  near  the  <•  Swim- 
miug  Place,"  and  ut  one  other  placeon  Cape  Cod,  are  found  large  nambera 
of  laudsnail  shells  in  little  piles  in  the  midstof  tbe  shell  heap,  which  leares 
little  doabt  that  the  Indians  did  not  hesitate  to  eat  even  these  vhen 
tbey  could  collect  them  in  large  enough  numbers.  It  is  possible  that 
they  were  collected  with  a  view  to  pierce  and  string  them,  for  tbey  would 
make  better  ornaments  when  strung  than  ordinary  periwinkles.  On 
Indian  Neck,  in  Sonth  Wellfleet,  Mr.  Theopbilus  Rich,  afew  years  since, 
while  digging,  found  the  skeleton  of  an  Indian  which  was  apparently, 
when  first  uncovered,  welt  preserved,  but  soon  crumbled  all  away  ex- 
cepting the  jaw-bone  and  teeth  and  adonble  row  of  common  peri  winkles 
which  bad  hang  about  the  neck  and  rested  on  tbe  chest.  The  teeth  were 
worn  down  close  to  the  base,  or  were,  as  the  discoverer  affirmed, "  double 
all  tbe  way  aronnd."  Among  tbe  quahoog  and  periwinkle  shells  near 
the  oldest  shell  heaps  lying  to  tbe  north  of  Welllleet  Harbor  were  fonnd 
some  which  had  be«^n  perforated  fh)m  within  outward,  ostensibly  for  tbe 
purpose  of  strlngiug.  It  was  possible  to  tell  roughly  which  shell  heaps 
were  the  older,  because  some  of  them  had  the  quahoag  sbelle  in  them 
dented  on  tbe  edges  or  broken  in  pieces  by  hammer  stones,  while  in 
other  piles  which  iu  other  respects  appeared  eqnally  olditcoaldbe  seen 
that  the  quahoag  shells  had  been  opened  by  a  knife,  which  could  be  in- 
serted to  cnt  the  strong  adductor  mnscle  and  thus  avoid  breaking  the 
shell.  One  shell  heap,  a  very  short  distance  fh)m  the  most  westwn 
large  wharf,  on  the  north  side  of  Wellfleet  Bay,  was  especially  interest- 
iug  from  the  fact  that  here  occurred  tbeshells  of  the  long  narrow  Dative 
oysters,  now  extinct  on  the  New  England  coast,  but  whose  shells  make 
up  by  far  the  larger  part  of  tbe  great  shell  heaps  of  Maine.  It  is  h  rare 
thing  to  find  these  oyster  shells  so  far  toward  the  south,  and  a  few  of 
them  discovered  some  years  ago  in  tbe  mud  about  Back  Bay,  Boetou, 
ui*e  said  to  have  created  considerable  comment  at  tbe  Boston  Natural 
History  Rooms.  The  shells  iu  tbe  heap  were  very  old,  and  the  larger 
ones  crumbled  so  easily  that  only  one  was  preserved.  Soon  after  the 
examination  of  this  shell  heap,  Mr.  Graham,  living  near  by,  showed  a 
very  flue  large  specimen  of  this  oyster's  shell  which  he  said  he  dredged 
np  in  the  bay.  Both  valves  were  perfect,  and  looked  as  if  the  occupant 
had  just  removed.  The  owner  of  it  saw  that  it  was  very  rare,  and  he 
refused  an  offer  for  it  of  $5.  If  it  is  true  that  this  variety  of  oysters  was 
once  common  along  the  coast  of  CajK  Go<l,  and  yet  a  thorough  search 
should  prove  that  the  shell  heaps  of  Oape  Cod  contain  very  few  of  them, 
will  it  uot  help  to  establish  the  fact  that  th9  Indians  have  not  pleoti 
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fully  inbabited  Cape  Cod  till  a  comparatively  recent  time  1  On  Cape 
Cod  scattered  shells  and  a  tbin  lay«r  of  ricb  black  eartb,  often  contaiu- 
!Dg:  a  few  stone  cbips,  are  found  in  the  Ticiuity  of  nearly  all  Indian 
towns  where  the  ground  may  have  been  fertilized  by  the  natives  for 
their  crops,  or  where  the  soil  was  already  beet  for  their  cultivation. 
This  layer  is  usually  firom  6  inches  to  1  foot  below  the  surface,  but  in 
one  or  two  places  it  occnrred  fully  2  feet  down.  This  depth'  does  not 
necessarily  make  the  time  of  a(;camnIation  threat,  for  the  sand  of  Capo 
Cod  is  noted  for  its  babit  of  shifting  abont  under  the  action  of  the 
wind,  and  in  some  places,  where  arrow-heads  occnr  moat  plentiliilly,  the 
wind  has  removed  all  the  sand  which  may  once  have  covered  them,  and 
baa  left  them  on  a  smooth  gravelly  snrfJace,  where  they  may  be  easily 
seen.  The  writer  was  drawn  to  an  examination  of  the  "drift  gravel" 
of  the  cape  by  tbe  saccess  which  Dr.  C.  C.  Abtmtt  had  in  finding  stone 
implements,  &c.,  in  the  gravel  near  Trenton,  N.  J.,  bat  none  have  been 
found  except  where  a  bank  had  washed  away,  and  the  implements 
which  belonged  in  tbe  layer  of  soil  above  had  sunk  down  into  the 
gravel,  and  been  covered  up  there  by  later  slides.  Tbe  laws  which 
govern  the  distribution  of  Indian  camps  on  Oape  Cod,  Martha's  Vine- 
yard, and  Kaotncket  are  mnch  easier  to  apply  than  those  which  govern 
the  distribution  of  our  villages  in  tbe  same  regions.  It  is  possible  to 
predict  with  considerable  certainty  where  wilt  be  found  remains  of 
Indian  settlements.  Indians  did  not  dig  wells,  and  they  were  largely 
dependent  for  food  npon  tbe  flsb  and  shell-fish  which  they  caught  at  tbe 
months  of  streams  and  sheltered  bays.  Therefore  they  almost  invari* 
ably  cbose  a  sheltered  spot,  near  the  shore  of  some  indentation  of  the 
coast,  or  on  some  stream  leading.from  such  indentation.  This  they  did 
for  convenience  in  bringing  their  fish' and  sbell-flsb  to  their  camps, 
which  were  placed  aa  near  as  possible  to  a  fl%sh -water  stream  or  pond 
to  obtain  a  ready  snpply  of  drinking  water.  It  was  an  easier  thing  for 
them  tA  adjust  the  position  of  their  homes  conveniently  to  these  sup- 
plies than  to  bring  them  any  distance  to  their  homes;  and  so  these 
matl«rB  were  considerations  of  prime  importance  to  them  iu  selecting  a 
camping  gronnd.  Accordingl,'^  tbe  ponds  or  brooks  in  the  vicinity  of 
bays  that  snpply  shellfish  and  quiet  fishing-grounds,  help  us  to  find 
vestiges  of  Indian  settelment,  provided  they  bave  not  since  been  de- 
stroyed by  cultivation  of  tbe  gronnd.  This  method  has  proved  very 
succea^ul  on  the  parts  of  Cape  Cod  visited,  and  if  followed  up  further 
in  the  vicinity  of  Chatham  Harbor,  Barnstable  Harbor,  and  the  numer- 
ous inlets  on  tbe  Falmouth  shore,  would  probably  bring  to  light  many 
more  shell  heaps. . 

Tbe  largest  shell  heaps  found  wore  about  Wellfleet  Bay,  Bass  Biver, 
Centreville  Biver,  and  Buttermilk  Bay,  tbe  exact  spots  being  marked 
upon  the  map.  In  the  vicinity  of  Wellfleet  Bay,  espf-cially  where  the 
wind  has  taken  all  the  soil  from  tbe  rounded  tops  of  the  hills,  the  vis- 
itor cannot  fbil  to  notice  the  scattered  ubells  and  numberless  cliips  of, 
B.Mi8.6<) 57  CotU^IC 
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quartz  ud<1  porphyry  markiug  tbe  spots  where  the  "aocient  arrov 
maker**  sat.  Mr.  Graham  speaks  of  one  mau  who  weut  carefully  over 
these  hills,  a  few  years  ago,  aud  collected  iu  three  days  arrow-headH 
and  other  iLdiau  relks  which  lie  sold  for  $15.  .There  are  still  many 
imperfect  arrow-liead»,  broken  or  unfinished,  with  numberless  cores, 
chips,  aud  hammer  stones ;  but  the  best  specimens  have  endeutly  been 
picked  up  iu  most  of  the  places  visited  in  the  vicinity.  It  is  fortanate 
for  tbe  collector  of  to-day  iu  these  regions  that  the  soil  of  Cape  Cod, 
Iklartha's  Vineyard,  and  Nantucket  is  very  sterile  in  many  places,  and 
there  is  no  acuumulation  of  rich  vegetable  mold  to  attract  cultivation 
or  cover  Indian  relics  such  as  exist  at  Mount  Hope,  K.  I.,  and  a  few 
other  celebrated  Indian  regions.  The  following  list  gives  a  summary  of 
objects  found  during  the  days  of  tbe  past  two  summers  collectiog  oo 
Cajie  Cod,  Martha's  Vineyard,  aud  Nantucket. 

It  must  be  first  understood  that  with  tbe  exception  of  a  visit  of  three 
days  to  Cbilmark,  Martha's  Vineyard,  all  were  obtained  in  a  few  houn^ 
search,  while  on  an  excursiou  of  a  day  each  to  these  islands.  At  Well- 
tleet  the  writer  camped  three  days  with  his  brother,  who  assisted  him  io 
the  search.  The  list  cannot  be  specially  interesting  except  to  give  an 
idea  of  what  may  still  be  accomplished  in  a  very  short  time  in  collecting 
Indian  relics  in  a  State  where  such  things  are  now  generally  supposed 
to  be  very  rare. 

In  tbe  vicinity  of  Bass  Kiver,  between  Yarmouth  and  Denuia,  were 
found  a  stone  ax-head,  with  a  deep  groove  for  receiving  the  withe  or 
thong  by  which  it  was  fastened  to  the  handle;  two  stone  drills  fur 
boring;  a  piece  of  stone  6  inches  by  i  inches,  chipped  roughly  to  au 
edge  all  around,  and  probably  used  as  an  ax  or  boe;  a  large  fragment 
of  a  soap-stone  pot,  with  handle  or  ear  attached;  thirty  arrow-heads. 

Harwich. — Forty  arrow-heads  aud  4  spear-heads;  a  polished  celt  of 
jasper;  au  unpolished  hatchet,  or  tomahawk,  of  gneiss;  pieces  of  soap- 
stone  pottery,  also  pottery  of  clay  baked  with  pounded  shells  or  coats« 
sand;  bones  broken  iu  lengths,  aud  charcoal  iu  fire-places;  a  piece  of 
graphite  worn  by  use  in  marking. 

Buttermilk  Bay  (at  the  head  of  Buzzard's). — Twenly-five  arrow-heudd 
of  quartz  and  porphyry,  aud  1  of  brass;  1  broken  stone  knife. 

Chatham  (near  Taylor's  Pond,  in  South  Chatham). — A  water-worn 
pebble,  of  good  quality  graphite,  2  inches  long  aud  1^  luches  wide, 
giveu  by  a  friend,  who  found  it  beside  a  shell  heap. 

BreKster.— Among  some  chips  of  stone  made  by  tbe  Indians  iu  arrov- 
making,  aud  collected  by  a  friend,  was  one  of  siliceous  chert,  evidently 
from  a  limestone  region.  In  tbe  center  of  the  siliceous  portion  was  a 
minute  spiral-shaped  fossil  shell, 

Centree'dle. — Twelve  stoue  arrow-heads,  2  spearheads,  aud  1  arrow 
head  of  brass. 

2}lorth  Truro. — Two  arrow-beade,  3  spearheads. 

TFesI  Yarmouth. — Three  arrow-Ueads. 


..,z.d.vCoOt^lc 


WAMPA-VOAG    INDIANH   OF   MA88A.CHU8ETT8.  HVH 

Cotvit. — Two  arrowheads.  On  Oyster  Island,  iu  the  harbor,  2  arrow- 
beads  and  part  of  the  efaeleton  of  an  Indian. 

Oataumet. — One  arrow-head. 

Wellfleetand  South  Wellfieet. — Five  hammer stoneSjannmber  of  corett, 
over  200  arrow-beada,  3  spear-heads,  good  pieces  of  clay  potteiy.  a  pipe- 
stem,  aud  a  club-bead  of  syenite  with  a  deep  groove  all  aroimd  to  fasten 
it  to  a  handle,  as  seen  in  the  club  of  the  Massachusetts  Historical  So- 
ciety'i  collection. 

At  Auatvamtett  Pond,  Middleborough. — One  arrow-bead  and  two  fine 
pestles. 

Nantticlxt, — Thirty-three  arrow-heads,  10  cores,  3  spear-heads,  1  celt 
of  sandstone,  and  one  gao-flint. 

MartMt  Yinet/ard,  ClUlmark. — Ten  spearheads,  48  arrow-beads,  and 
3  bammer-stones. 

EdgartoK*. — Fifteen  arrow-heads,  2  bammer-stoiies,  and  1  flake  of 
stone  with  edges  trimmed  up  aa  a  minute  celt,  or  scraper. 

Some  of  the  spear-beads  were  of  the  type  called  leaf-shaped  imple 
meats,  bat  a  few  of  them  were  much  larger,  and  would  bare  made  for- 
midable weapons  in  a  flgbt.  Many  of  the  arrow-beads  and  some  of  the 
spearheads  would  not  be  presen'ed  by  some  collectors;  but  they  are 
saved,  because  they  illustrate  different  stages  of  completion,  from  the 
core,  out  of  which  only  one  or  two  chips  have  been  broken,  down  to  tbe 
finished  specimen  off  wbicb  not  another  chip  conld  be  taken  without 
injuring  the  symmetry.  Other  specimens  have  been  cast  aside  when 
nearly  finished,  owing  to  some  imperfection  in  tbe  stone  itself,  and,  in 
one  case,  occurred  several  arrow-beads  roughly  blocked  out  and  left  iu  a 
pile,  evidently  witb  an  intention,  on  tbe  part  of  the  maker,  to  finish  them 
up  at  bis  leisnre.  The  vessels  found  on  Gape  Cod  areof  three  sorts:  First, 
tiiose  made  of  soap-stone;  second,  and  most  abundant,  pottery  made  of 
clay  mixed  with  pounded  shells  and  baked  alter  the  proper  shape  bad 
been  given  by  molding  the  clay  in  a  basket.  The  basket  was  burned 
away,  leaving  the  outer  surface  much  better  baked  and,  in  consequence, 
far  redder  than  the  dark  clay  within.  The  onter  surface  bore  the  im- 
print of  tbe  wickerwork  of  tbe  basket,  and  the  inner  surface  the  marks 
of  some  tool  used  in  apjtlyiog  and  shaping  the  clay  with  which  the  bas- 
ket was  lined.  The  clay  must  bave  been  applied  iu  three  layers,  for 
the  broken  sbells  in  tbe  center  never  appeared  on  the  surface  to  weaken 
tbe  pottery  or  mar  the  beauty- 

Tbe  third  kind  of  pottery  was  made  of  clay  and  coarse  sand  uniformly 
mixed,  and  did  not  appear  as  tough  and  well  baked  as  the  preceding 
variety.  Among  tbe  articles  of  Indian  manufacture  found  ou  Gape  Cod 
care  wad  exercised  to  discover  any  indications  of  an  ancient  aboriginal 
trade  by  which  the  Indians  may  bave  been  supplied  with  articles  which 
tbey  conld  not  obtain  in  their  vicinity.  With  tbe  exception  of  tbe  sin- 
gle flake  of  stone  Irom  Brewster  contaiuinc  a  fossil  shell,  all  the  material 
fcojtt  wl^lc))  ^rrQif'beads  w^re  iqtMle  upon  Cape  Cod,  Martha's  Vineyard, 


sdbvGoo^^lc 


900  PAPEBS  BELATINQ  TO  AHTHBOPOLOOT. 

and  Xantucket,  might  have  been  collected  on  the  spot;  altboagfa  oo« 
variety  of  jasper  of  which  are  made  a  good  namber  of  arrow-heads  aeeme 
to  be  very  rare  iu  this  region. 

Several  i^estles  found  on  Cape  Cod,  and  one  from  Middleboroagb,  were 
made  of  a  Blute,  belonging  in  the  Carboniferous  group,  ocoarring  abao- 
dautly  in  Khode  Island,  and  from  which  several  pestles  in  the  coUectioo 
of  Brown  University  are  made.  *  ' 

Besides  these  pestles  the  most  interesting  ol^ects,  which  i>oiDt  to  soaM   ' 
sort  of  trade  or  an  exchange  by  force  between  these  lodians  and  tb« 
^arragaosetts  or  some  other  tribe,  are  the  broken  pots  of  steatite,  or 
soap-stone,  found  at  Bass  River,  Winslow's  Narrows,  and  Harwich  Port, 
and  tlie  pieces  of  graphite  found  at  Taylor's  Pond  and  Harwiclt  Port 

The  If^arragansetts  are  mentioned  first,  because  they  were  noted  for 
their  iudnstry  in  mannfacturing  and  exchanging  articles  with  other 
tribes,  and  a  comparison  of  the  specimens  from  Cape  Cod  with  aaote 
obtained  this  summer  in  Rhode  Island  lead  to  the  belief  that  both  the 
graphite  and  the  soap-stone  came  Irom  that  region  also. 

Thid  summer  the  famous  ledge  of  soa[i-8tooe  at  Johnston,  B.  I.,ja8t 
outside  of  Providence,  was  visited.  To  this  the  Indians  uuitt  have  n- 
eorted  for  years  to  obtain  material  for  their  stone  pots  anil  pipes. 

Rev.  Fred.  Denison,  of  the  Rhode  Island  Historical  Society,  and  one 
of  the  committee  chosen  to  preserve  this  interrstiug  relic,  has  published 
a  circular  which  descrilies  the  uoodition  of  ihe  quarry  when  first  dis- 
covered. Extracts  from  this  ciroular,  prepared  by  Mr.  Deaiaon,  will  be 
given  to  show  the  miportance  of  this  quarry  to  the  aborigines. 

"This  largest  excavation  measures  about  10  feet  in  length,  6  feet  in 
widlh,  and  now  5  feet  in  depth.  From  the  top  to  the  ledge,  as  left  by 
the  glaciers,  the  escavatiou  must  have  beeu  carried  down  about  15  fert 
or  more,  inasmuch  as,  when  it  was  openetl,  there  lay  across  its  top  a 
fallen  slab  uf  slate-stone  that  once  stood  full  10  feet  high  atrave  it,  (brm- 
iiig  its  eastern  wall. 

"Tbo  excavation  was  found  partly  filled  up  with  dirt, d^^'a  of  Indiaa 
art,  some  whole  stone  )K>ts,  some  partly  finished  pots,  some  only  blocked 
out,  numerous  stone  hammers,  and  a  few  shells.  Many  of  these  \'alD 
able  relies  have  passed  iuto  private  hands  and  are  highly  prized.  Hie 
sidos  and  bottom  of  this  excavation  contain  about  sixty  distinct  pits  aod 
knobs  of  places  where  pots  and  dishes  were  cat  froat  the  rock,  while  all 
parts  bear  marks  and  scars  made  by  tbe  stone  implements  of  the  swartliy 
qiiarrymeo.  From  tbe  excavations  and  their  surronndinga  have  been 
removed  about  three  bundred  horse-cart  loads  of  the  stone  chips  left  by 
the  Indian  workman,  yet  some  have  been  preserved  by  Prof.  J.  W.  P. 
Jenks,  in  the  museum  of  Brown  University."  In  the  poesessioD  of  a 
IVieod  on  Cape  God,  is  a  broken  soup-titonH  pii>e  which  he  fooud  at  Har- 
wich Port.  Tu  Rhode  Island  a  perfect  stone  pipe  of  this  same  pattecn 
was  seen.  The  handles  or  ears  ou  some  of  the  pots  found  at  the  quarry 
Above  described,  woro  exactly  like  the  bandfe  on  a  piece  of  a  stOM 
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pot  finitid  at  Bass  Birer.  With  the  ndditional  evidence  that  the  stone 
itself  is  similarin  the  tvo  places  there  can  be  little  doabt  that  the  John- 
ston,  B.  I.,qDarry  supplied  the  Cape  Cod  fndtaos  with  their  stone  pots 
and  pipes. 

The  only  other  interesting  implements  or  weapons  which  were  once 
in  the  possession  of  the  Cape  Cod  Indians  and  I'oand  along  with  their 
other  weapons  of  stone  were  two  arrow-heads  of  brass,  one  of  which  the 
writer's  brother  found  at  Battermilk  Bay,  and  the  other  was  discovered 
by  the  writer  at  Centreville,  while  hnnting  for  Indian  relics.  They  are  of 
very  tbin  evenly  wrongbt  brass  sheathing,  and  a  notch  in  the  edge  of  the 
one  ftom  Battermilk  Bay  snggesls  that  they  were  cut  ont  by  a  metallic 
knife  or  shears  with  a  good  catting  edge.  The  one  from  Centreville  and 
another  which  Professor  Patnam  foand  at  Bevere,  Mass.,  were  both 
made  on  the  same  pattern  as  the  arrow-heads  found  with  the  celebrated 
"skeleton  iu  armor"  discovered  at  Fall  River,  with  the  exception  that 
the  latter  were  pierced  with  holes  for  better  secaring  them  to  the  shaft. 
It  was  the  custom  of  the  Indians  of  Cape  Cod,  Martha's  Vineyard, 
and  yantacket,  to  bary  their  dead  in  a  sitting  posture,  wrapped  in  bark 
and,  if  a  warrior,  suppiietl  with  his  nsual  weapons.  On  the  east  side 
of  Bass  Hiver,  just  above  the  lower  bridge,  while  digging  for  a  well, 
a  man  found  two  Indians  buried  iu  this  way.  One  of  them  ba<l  buried 
with  him  a  stone  knife,  spear,  and  arrows.  The  arrows  were  in  a  quiver 
which,  with  the  wooden  shafts,  soon  crumbled  on  exposure  to  the  air. 
Other  Indians  have  been  found  buried  in  this  way  on  other  parts  of 
Cape  Cnd,  at  Martha's  Vineyard  and  at  Kantncket  At  Cedar  Pond, 
near  Betty's  Keck,  iu  Lakeville,  another  one,  "curled  up"  and  carefully 
wrapped  In  bark,  was  exhumed.  Soon  after  their  contact  with  the 
whites  the  Indians  gave  up  this  method  of  burial.  The  writer  has  the 
ekull  of  an  Indian  buried  at  Cbilmark,  Martha's  Vineyard,  soon  after 
the  whites  settled  on  the  island,  the  skeleton  of  which  was  lying  hori- 
tontally  amidst  faint  vestiges  of  a  coffin.  On  the  west  shore  of  Oyster 
Island,  in  Cotnit  Harbor,  was  found  part  of  the  skeleton  of  a  large 
Indian  buried  in  a  sitting  postnre,  bat  much  disarranged  by  the  sliding 
away  of  the  bank  which  had  uncovered  it. 

Daring  the  period  in  which  the  Indians  were  gradually  changing 
from  their  old  method  of  interment  to  that  of  civilized  nations,  it  was 
their  habit  to  bury  with  their  dead,  ornaments  and  weapons  obtained 
from  th(^  whiten,  while,  in  other  respects,  the  burial  may  have  been 
exactly  similar  to  that  of  their  ancestors.  There  is  an  account  of  snch 
a  grave  in  Florida,  where  was  found  an  ornament  of  gold,  mode  from 
metal  of  about  the  standard  weight  of  the  coin  taken  to  that  coast  by 
the  first  settlers.  In  another  southern  grave  was  found  an  old  sword 
of  the  early  settlers.  Coats  of  mail  were  sent  to  the  colonists  in  Vir- 
ginia and  Plymonth  colonies,  to  defend  them  from  their  enemies,  the 
Indians.  Armor  was  used  as  late  as  the  time  of  King  Philip's  war  iu 
167ff.    The  disasters  oooneoted  with  Indian  warfare  among  the  colonies.        , 
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and  the  chance  of  lost  or  cast  away  armor  falling  into  the  hands  of  the 
Indians  is  enoagb,  in  my  opinion,  to  explain  the  presence  of  some  few 
pieces  of  armor  in  their  graves  without  going  back  to  the  early  times  of 
the  Northmen's  explorations.  The  "  skeleton  in  armor,"  discorered  at 
Fall  Itiver,  is  minutely  described  in  an  article  written  by  Mr.  John 
Stark,  and  pabliahed  in  the  third  volume  of  the  American  Magazine,  at 
Boston,  iu  the  year  1837.  This  account  may  also  be  fouod  on  pa^e  121 
of  Barber's  Historical  Collections,  with  a  drawing  of  the  skeleton  and 
armor  in  the  position  in  which  it  was  discovered.  "  The  body  was  in  a 
sitting  posture  and  enveloped  in  a  covering  of  coarse  bark  of  a  dark 
color.  Within  this  envelope  were  found  the  remains  of  another  of 
coarse  cloth,  mode  of  fine  bark  and  about  the  textore  of  a  manila  coffee 
bag.  On  the  breast  was  a  plate  of  brass  13  inches  long,'<t  broad  at  the 
npper  end,  and  5  at  the  lower.  It  was  oval  in  form,  the  edges  made 
irregalar,  apjtarently  by  corrosion.  Below  the  breast  plate  aud  en- 
tirely encircling  the  body,  was  a  belt  composed  of  brass  tubes,  each 
four  and  a  half  inches  in  length,  and  three-sixteenths  of  an  inch  in 
diameter,  arranged  longitndioally  aud  close  together;  the  length  of  a 
tube  being  the  width  of  the  belt.  The  tubes  are  of  thin  brass,  cast  upon 
hollow  reeds,  and  were  fastened  together  by  pieces  of  sinew.  This  belt 
was  so  placed  as  to  protect  the  lower  parts  of  the  body  below  the 
breast-plate.  The  arrows  are  of  brass,  thin,  flat,  aud  triangular  in 
shape,  with  a  round  hole  cut  through  near  the  base.  The  shaft  was 
fastened  to  the  head  by  inserting  the  latter  in  an  opening  at  the  end  of 
the  wood,  and  then  tying  it  with  a  sinew  through  the  round  bole — a 
mode  of  coostmctiog  the  weapon  never  practiced  by  the  Indians,  not 
even  with  their  arrows  of  thin  shell.  Parts  of  the  shaft  stilt  renuuD  od 
some  of  them.  When  first  discovered  the  arrows  were  in  a  quiver  of 
bark,  which  fell  to  pieces  when  exposed  to  the  air." 

The  skull  and  a  few  other  bones  of  the  skeleton  were  much  decayed, 
but  the  upper  viscera  were  entire,  and  the  flesh  aud  skin  on  the  hands, 
arms,  one  knee,  and  a  part  of  the  back  were  in  a  good  state  of  preserva- 
tion, thoDgh  the  skin  looked  black  as  if  it  had  been  tanned.  In  connec- 
tion with  the  discovery  of  this  skeleton  in  armor,  this  writer  mentiaos 
the  fact  that  the  famous  Dighton  Bock,  bearing  an  inscription  "  of  which 
no  sufficient  explanatiou  has  yet  been  given,"  lies  on  the  edge  of  a  river 
but  a  short  distance  away,  and  that  near  this  rock  brazen  vessels  havs 
been  found.  All  these  signs  seem  to  him  to  indicate  that  some  mari- 
ners— the  unwilling  and  unfortunate  discoverers  of  a  new  world — lived 
some  time  after  they  landed,  and,  having  written  their  names,  perh^is 
their  epitaphs,  npon  the  rock  at  Dighton,  died  and  were  boried  by  the 
natives. 

In  the  summer  of  1882  the  writer  learned  that  some  few  years  before, 
the  skeleton  of  an  Indian  had  been  discovered  in  Gentreville  by  aoma 
workmen  while  making  the  cellar  of  Obtain  Crawford's  house.  Buried 
with  this  skeleton  was  found  a  breast-plate  of  brass.    Last  sommer  it 


WAMPANOAO  INDIANS  OP  MASSACnUSETTS.  903 

vau  learned  from  Mrs.  Crawford  that  sncli  a  breast-plato  liad  been  fonnd, 
but  that  it  had  disappeared,  elie  Itnew  not  where.  She  remembered  few 
psrticalars  in  regard  to  the  position  of  the  skeleton  and  any  coreringo 
that  might  have  been  on  it,  but  remembered  well  holes  near  the  edges 
of  the  breastplate  that  had  probably  once  been  occnpied  by  rivets  or 
strap  bnckles  to  fasten  it  to  the  body.  She  felt  snre  it  was  an  Indian, 
becanse  all  aromid  the  honse  on  tbe  sides  of  the  little  hill  upon  which 
the  house  was  bnilt  there  was  an  abundance  of  stone  chippiugs  and 
arrow-bends,  and  once  a  queer  Indian  pipe-bowl  had  been  found.  On 
the  rear  side  of  the  little  hill  a  good  number  of  quartz  and  pori»hyry 
chips  were  then  picked  up,  and  at  the  house  next  door  a  line  leaf-shaped 
implemeut,  which  had  been  picked  up  on  this  hill,  was  exchanged  for 
an  old  jiick-knife.  The  first  white  explorers  that  visited  New  England 
found  considerable  copper  in  the  i>ossession  of  the  nati^'es  which  was 
nsed  chiefly  in  the  form  of  ornaments,  but  sometimes  to  head  their  ar- 
rows. Very  soon,  even  before  Gosnold  or  the  Pilgrims  arrived,  tbe  In- 
dians had  in  some  way  obtained  brass  of  the  traders  and  fishermen  who 
visited  their  shores. 

In  "  Monrt's  Relation  or  Joornal  of  a  Plantation  settled  at  Plymouth 
in  New  England  "  we  hear  of  arrows  curionsly  "  headed  with  brasse, 
somewith  Hart's  borne  and  others  with  Eagle's  claws."  Another  writer, 
'sending  home  to  England  an  account  of  the  settlement  at  New  Ply- 
month,  says  of  the  Indians :  "  For  their  weapons  they  have  bowes  and 
arrowes,  some  of  them  Waded  with  bone,  and  some  with  brasse :  I  have 
sent  you  some  of  them  for  an  esany>Ie,'' 

The  following  account  of  some  copper  articles  in  the  possession  of  the 
Indians  is  taken  from  John  Brereton's  "Brief  and  Tnie  Relation  of  the 
Discovery  of  the  North  Part  of  Virginia,  being  a  most  pleasant  fruit- 
ful and  eommodius  soil."  Brereton  was  with  Gosnohl  when  he  dis- 
covered Martha's  Vineyard  in  1602,  Even  then  they  found  an  European 
rigge«l  boat,  the  work  of  some  Frenchmen,  in  the  possession  of  the  In- 
dians of  New  England.  From  these  Frenchmen,  or  other  traders  and 
explorers,  the  articles  of  "  paler  colored  metal "  described  by  Brereton 
as  in  the  possession  of  tbe  Indians  that  visited  them  while  staying  at 
Cnttyhunk  may  have  come.  The  Indian  probably  told  Brereton  the 
truth  in  regard  to  the  copper,  which  might  have  been  dug  up  in  some 
places  in  Connecticut  or  New  Jersey,  for  afterward  in  these  places  the 
first  white  settlers  sometimes  found  pieces  of  native  copper,  and  even 
mined  it,  at  the  junction  of  the  trap  and  red  sandstone.  Brereton's 
occonnt  of  the  metal  found  in  the  possession  of  tbe  Indians  is  as  fol- 
lows: 

"  They  have  also  great  store  of  copiHT,  some  very  red  and  some  of  a 
paler  color,  none  of  them  bnt  have  chains,  ear-rings,  or  collars  of  this 
metal.  They  head  some  of  their  arrows  herewith  mncli  like  our  broad 
Arrow-bcmla,  very  work  manly  made.  Their  chains  are  many  hollow 
pieces  cemented  together,  each  piece  of  the  bigness  of  one  of  our  reeds,  a 
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anger  in  length,  ten  or  twelve  togetberon  a  ntring,  which  they  wear  aboat 
their  iiecks.  Their  colluv  they  wear  aboat  tbeir  bodies  like  bandoleers, 
a  handful  broad,  all  hollow  pieces  like  the  other,  but  somewhat  shorter, 
fonr  hundred  pieces  in  a  collar,  very  fine  and  evenly  set  together.  Be- 
sides these  they  have  large  drinkiDg-capa  made  like  skalls,  and  other 
thin  plates  of  copper  much  like  onr  boar  spear  bladee,  all  which  they 
BO  little  esteem,  as  they  offered  their  fairest  collars  or  chains  for  a  knife 
or  snch  like  trifle,  font  we  seemed  little  to  regard  it.  Yet  I  was  desiroiu 
to  understand  where  they  had  snch  store  of  this  metal,  and  made  signs 
to  one  of  them  with  whom  I  was  very  familiar,  who,  taking  a  piece  of 
copper  iu  bis  baud,  made  a  bole  with  bis  finger  in  the  groand  and  witbal 
pointed  to  the  main  from  whence  they  came." 

With  a  kiiowle<l};e  of  this  custom  of  the  Indians,  that  is,  of  stringlDg 
tubes  of  copper  or  brass  in  the  form  of  wide  belts  and  wetuing  them 
about  the  waist,  the  discovery  of  snch  a  belt  on  the  skeleton  at  Fall 
River  buried  in  other  respects  like  auy  Indian  (with  the  exception  of  the 
breast  plate)  need  uot  seem  so  strange,  especially  when  we  find  that 
brass  and  copper  were  quite  abundant  among  them  at  an  early  date,  and 
one  other  Indian  at  least  bad  come  into  possession  of  a  brass  breast- 
plate. 

Before  the  Pilgrims  landed  on  Cape  Cod  it  Is  certain  that  the  Indians 
there  had  killed  three  Englishmen,  and  killed  or  retained  as  slaves  the 
whole  ship's  crew  of  a  French  vessel  which  landed  there  in  distress. 
This  they  did  for  the  sake  of  plunder,  and  very  probably  some  copper 
or  brass  came  into  their  possessiou  at  these  times.  Granting,  then,  that 
the  Indian  whose  skeleton  was  found  at  Centreville  did  not  engage  in 
successful  War  witli  the  colonists,  or  get*the  brass  breastplate  from  them 
by  trade,  it  is  still  possible  for  him  to  have  obtained  it,  or  the  material 
for  it,  at  a  still  earlier  date  from  these  nulncky  explorers. 

An  account  of  the  burial  customs  of  the  Indians  on  Oape  Cod  woald 
be  imperfect  without  reference  at  least  being  made  to  the  description  of 
an  Indian  burying  groand  discovered  by  the  Pilgrims  while  exploring 
on  Cnpe  God  before  the  settlement  at  Plymouth.  This  account  may  be 
found  under  the  history  of  Gov.  John  Carver,  in  a  book  compiled  by  J. 
B.  Moore,  entitled  "  Governors  of  New  Plymouth  and  Massacbosetts 
Bay." 

The  place  where  Governor  Con'cr  and  "nine  of  his  principal  men, 
well  armed,"  landed  after  leaving  the  Mayflower  and  rounding  the  point 
off  Wellfleet  Harbor,  was  probably  on  Indian  Neck,  where,  it  will  be 
seen  by  consulting  the  map,  many  Indian  shell  heaps  may  now  be  found. 
On  the  shore  Carver  and  his  men  saw  ten  or  twelve  Indians  engaged 
in  cutting  up  a  large  fish,  bat  found  it  difficult  to  go  directly  to  the 
shore  where  the  fish  lay,  on  account  of  the  shoal  water.  The  Indians 
ran  off,  taking  with  them  all  the  fish  they  conld  cany.  The  shores  of 
the  shallow  bay  or  cove  in  which  tb^y  landed  were  almost  lined  with 
the  remaina  of  large  fishes  like  that  which  the  Indians  had  cat  apw    Tht 
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Qah  proved  to  be  a  grampos,  and  so  the  explorers  called  the  bay  Gram- 
pas  Bay.  Tbia  bay  is  now  called  Blaokfish  Bay  or  Greek,  and  it  is  only 
a  few  yards  to  the  north  of  this  shallow  bay  tbat  the  shell  heaps  and 
other  signs  of  Indian  settlement,  before  descritted,  around  Drnmmer 
Pond  may  be  fonnd.    With  this  explanation  and  a  reference  to  the  map, 


«  ataiivip*  mBU.f(]WtJ^Mi^£uUaR5ft(MrrHn<*. 


Sketch -map  of  Cape  Cod,  UasMchasetta. 
the  history  of  the  discoveriea  made  by  the  Pilgrims  at  this  time  may  be 
more  interesting,  and  shoald  be  read  among  the  rerj'  first  books  by 
those  who  wisli  to  become  better  acquainted  with  the  history  of  tbe 
Indians  in  this  Ticinity. 

The  traditions  of  the  Indians  of  Gape  God,  Martha's  Vineyard,  and 
Kantncket  have  been  wholly  omitted  in  these  not«s,  but  may  be  fouud 
in  full,  together  with  many  interesting  facts  in  regard  to  the  Indians' 
dress,  wigwams,  canoes,  &c.,  in  a  few  btfbhs  the  titles  of  which  will 
soon  be  given. 

The  fable  in  regard  to  the  lignite  and  fossil  bones  of  cetaceans  or 
whales  found  abundantly  iu  the  Tertiary  clay  of  Uay  Head,  Martha's 
Vineyard,  is  veryinteresting.  These  Indians  supposed  that  the  black- 
eneil  wood  or  lignite  marked  the  spot  where  the  giant  Manshopo  broiled 
the  whale  on  a  fire  made  of  the  largest  trees,  which  be  pulled  up  by  the 
roota.    The  reat  of  the  tradition  is  very  interestipg,  but  if  repeated 
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would  ueceasitate  eutering  on  the  almost  equally  interesting  trnditiona 
of  the  Indians  of  Nantucket  and  Cape  Cod. 

Mr.  Treat  wrote  that  there  were  in  1693  under  bis  care  in  Gastham, 
which  then  included  WellHeet  and  Orleans,  four  Indian  Yillages  where 
he  was  in  the  habit  of  visiting  the  natives  in  their  wigwams.  At  this 
time  there  were  five  hundred  adalt  persons  in  the  villages;  but  notwith- 
standing every  exertion  made  for  the  benefit  of  tiie  Indians,  they  wasted 
away  by  fatal  diseases  and  other  causes,  so  that  in  1764  they  were  re- 
duced to  fonr  individnals  only. 

One  reason  why  bo  few  traces  of  settlement  can  now  he  found  on  the 
sites  of  these  old  Indian  vilUges  is  undoabtedly  owing  to  the  fact  that 
the  civilized  Indians  persistently  kept  up  the  custom  of  Itving  in  wig- 
wams nntil  they  had  become  wholly  extinct  or  had  mixed  with  other 
races.  As  late  as  the  year  1779  there  was  a  cluster  of  wigwams  about 
a  mile  from  the  mouth  of  Bass  Biver,  probably  at  the  spot  where  the 
shell  heapsand  arrow-heads  are  so  abundant.  About  this  time  the  small- 
pox  was  prevaleut  and  most  of  them  died. 

In  174fi  thirteen  Indians  from  this  company  on  Bass  River  and  the 
immediate  vicinity  accompanied  the  Cape  Itreton  expedition.  The  con- 
dition of  their  embarking  was  that  Mr.  Thacher,  of  Yarmouth,  should 
be  their  captain.  Of  these  thirteen  only  three  lived  to  return,  two 
being  killed  by  the  enemy,  and  eight  dying  of  disease.  One  of  Thach- 
er's  Indians,  faired  by  Colonel  Vaughan  for  a  bottleof  hrandy,  waa  the  first 
of  the  provincials  who  entered  the  grand  battery  at  Louisburg.  He 
crawled  in  at  an  embrasure  and  opened  the  gate,  which  Vaughan  imme- 
diately entered,  the  enemy  having  withdrawn  from  this  battery,  though 
at  the  time  this  circumstance  was  not  known.  This  information  is  from 
an  extract  made  from  "Alden's  Colteetioo,"  on  page  60  of  Barber's  His- 
torical ColUctions,  and  it  adds  several  other  interesting  stories  of  the 
Indians  of  this  vicinity. 

Very  little  interesting  Information  exists  about  the  Indians  of  Cen- 
treville  and  Buttermilk  Bay,  where  the  shell  heaps  would  indicate  a 
population  nearly  as  great  as  that  at  Bass  Biver  and  Wellfleet  Bay. 

I7ntil  the  breast-plate  of  the  Skeleton  in  Armor  is  found,  and  a 
thorough  investigation  can  be  made,  the  history  of  this  warrior  most 
remain  a  mystery,  and  we  may  regard  him  as  a  very  ordinary  and  vain 
Indiau,  buried  in  bis  finery,  or  we  may  think  of  him  as  a  successful 
warrior  safely  returned  from  a  secret  participation  in  King  Philip's 
war,  and  afterwards  buried  in  the  spoils  which  he  had  stripped  from  a 
fallen  foe. 
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News  from  New  England ;  Or,  A  Relation  of  things  remarkable  in  that 
Plantation.    Written  by  E.  Winslow. 

Hatcbinson's  History. 

Prince'ii  Annals. 

Mather's  Relations  of  Troobles  in  New  England. 

Belknap's  Biography. 

Alden's  Oollectious. 

"Brief  and  True  Belatiou  of  the  Discovery  of  the  North  Part  of  Vir- 
ginia, being  a  most  pleasant,  frmtfnl,and  commodious  soil.'*  [The  above 
is  foand  in  the  3d  series,  Vol.  vin,  of  the  Mass.  Hist.  Society's  Collec- 
tions.] 

"  Chronicles  of  the  Pilgrim  Fathers  of  the  Colony  of  Plymonth,  from 
1602  to  1626,  DOW  first  collected  from  original  records  and  contempora- 
BeoDS  prints  documents,"  by  Alexander  Young. 

"  Governors  of  New  Plymouth  and  Maasachnsetts  Bay."   J.  B.  Moore. 

■'Drake's  Book  of  the  Indians." 

"Defense  of  the  Rhode  Island  system  of  treatment  of  the  Indians." 
By  Zach.  Allen. 

W.  Habbard. — "Indian  Wars  in  New  England." 

Barber's  Historical  Collections,  pp.  14, 16, 33, 38, 43, 46,  H^Q^^^  117, 
134, 131, 135, 147, 150, 164,  447.  "- 
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ANTIQUITIES  FROM  OMBTBPE,  mOABAQUA. 

Bj  CH4SLBS  C.  NDT-nMO.    ■ 

Althoaxh  the  name  of  this  island  lias  been  spelled  "  Ometepee*  by 
previoae  explorers,  I  have  decided  to  adopt  the  spelliof  of  the  inhab- 
itants of  the  cooDtry,  which  is  also-that  ased  in  official  papers. 

This  latUr  &ot  I  discovered  throagh  reading  official  reports  of  the 
emptioii  of  the  volcano  published  in  "El  Centro  Americano,"  a  Nicar&- 
f^ian  newspaper.  This  island  is  situated  about  9  miles  from  the  town  ot 
San  Jorge  on  the  west  shore  of  Lake  Sicaragna.  It  is  about  20  miles 
long  by  10  wide,  and  the  greater  part  of  its  snrface  is  covered  by  two 
volcanoes,  which  are  prominent  features  of  the  scenery  fivm  all  parta  of 
the  lake. 

The  Volcano  Madera  is  of  greater  bulk  than  its  companion  and  much 
more  irregular  in  form.  So  far  as  I  could  learn  it  baa  never  been  known 
to  give  signs  of  activity  within  historio  times. 

The  Volcano  Ometepe,  situated  on  the  northern  end  of  the  island,  is 
said  to  be  one  of  the  most  regular  in  form  in  the  world,  being  a  perfect 
cone  ftom  all  points  of  view.    It  is  about  5,0U0  feet  high. 

This  has  also  been  considered  an  extinctvoIcano,bnt,  daring  my  visit, 
it  began  showing  signs  of  activity.  On  March  6, 18S3,  a  thin  column 
of  smoke  was  seen  to  issue  from  the  exact  summit,  and  about  six  weeks 
afterward  there  was  a  slight  flow  of  lava  on  the  southeastern  side. 

Ometepe  has  the  repatation  of  having  been  an  object  of  worship  by 
the  peoples  of  past  ages,  and  the  targe  nnmber  of  stone  images  found  on 
the  island  would  seem  to  indicate  that  it  was  sacred  ground.  It  was 
evidently  a  chosen  spot  for  bnrial,  as  the  immense  number  of  graves 
and  burial  urns  Still  testi^. 

The  present  inhabitants  of  the  island  are  mostly  Indians  of  a  rather 
purer  type  than  is  found  on  the  adjacent  mainland,  although  many  of 
them  show  a  mixture  of  Spanish  blood  and  a  few  are  partly  negro. 

For  a  description  of  the  appearance  of  tbe  pare-blooded  native,  I  can 
not  improve  upon  that  given  by  Dr.  J.  F.  Bransford,  in  his  "  Arohteo- 
logical  Besearcbes  in  Nicaragua,"  page  6: 

'*  In  physique  tbe  Indians  are  usually  rather  short,  low-browed,  with 
dark  copper  skin  and  coarse  hair.  On  and  near  Madera  are  a  few  of 
commanding  stature,  many  of  the  men  being  over  6  feet  high  and  the 
women  proportionately  large.  The  bead  is  short,  the  features  strongly 
marked,  with  heavy  lower  jaw  and  large  teeth." 

I  was  unable  to  discover  any  remnant  of  re  verence  among  tbe  natives 
for  the  old  idols  found  on  the  island,  nor  did  they  offer  the  slightest 
objection  to  the  removal  of  one  of  them,  although  they  were  ocmvinoed 
that  said  removal  was  simply  a  freak  of  insanity  on  my  pare 

One  prominent  characteristic  of  these  Indians  is  the  defteeooa  and 


sdbvGoo^^lc 


ANTIQUITIES  FBOM  NICABAOUA.  909 

obedience  which  they  pay  to  the  opiDioQ  and  will  of  their  wives,  whom 
they  coDsolt  on  all  matters  of  impottanoe. 

This  f^t  is  well  illostrated  by  an  iostance  which  is,  perhaps,  worth 
recoanting. 

While  digging  for  antiquities  the  writer  foand  a  spot  peonliarly  rich  in 
the  objects  of  his  search,  but  it  was  on  land  owned,  or  at  least  worked, 
by  an  Indian  who  proved  nnasnally- avaricioos  and  demanded  payment 
for  every  yard  of  earth  disturbed. 

He  also  pat  in  a  bill  for  damages  done  to  his  crop  of  yonng  plantains 
by  my  men  passing  over  them  on  tbeir  way  to  and  from  work.  I  con- 
sidered the  bill  a  just  one  and  offered  to  pay  it  while  settling  np  my 
other  accounts,  when,  to  my  great  surprise,  he  refused  to  accept  the 
money.  Upon  being  pressed  for  a  reason  he  said  that  bis  "  mujer,"  or 
"woman,"  had  forbidden  his  taking  the  money. 

In  order  to  test  the  extent  of  his  obedience  I  urged  faim  to  take  the 
money,  telling  him  that  his  "  mujer"  need  know  nothing  of  the  matter. 
He  steadily  refused,  however,  and  gravely  stated  that  "women  knew 
•everj-thing.'* 

The  Catholic  Church  is  here,  as  elsewhere  in  Central  America,  the  con- 
trolling  power  among  the  Indians.  Bat  tbey  still  retain  some  curious 
remnants  of  their  own  ancient  superstitions,  amoosr  which  may  be  men- 
tioned an  almost  universal  belief  in  the  pergonality  of  the  great  forces 
and  features  of  nature. 

They  attribute  life  and  passion  to  Lake  Kicaragua,  for  instance,  not 
only  in  a  fignrative  batalso  In  a  literal  sense. 

This  power  of  ancient  superstition  was  well  illustrated  by  an  instance 
which  occurred  during  my  ascent  of  the  Volcano  Ometepe. 

This  ascent  was  made  at  the  request  of  the  "  alcalde  "  of  the  town  of 
Hoyogalpa,  who  furnished  me  with  six  men  to  carry  water  and  provis- 

After  entering  the  dense  forest  which  clothes  the  summit  of  the  peak, 
I  became  convinced  that  the  men  knew  nothing  about  the  trail,  and  ac- 
cordingly determined  to  make  a  way  for  myself  and,  selecting  the  most 
intelligent  of  the  men  for  my  companion,  I  poshed  on  ahead  leaving  the 
others  to  shift  for  themselves. 

After  toiling  upward  for  an  hour  or  so,  wishing  to  ascertain  the  where- 
abouts of  the  rest  of  the  party,  I  asked  my  companion  to  shout,  and  see 
if  tbey  were  within  bearing.  He  seemed  extremely  reluctant  to  do  so, 
and  I  gave  the  call  myself,  much  to  his  evident  alarm. 

After  shouting  several  times  without  any  response,  I  was  informed  by 
the  Indian  that  my  efforts  were  useless  as  the  others  wouldn't  answer 
even  if  tbey  heard  me. 

Upon  inquiring  the  cause  of  this,  I  was  told  that  they  were  "  afraid 
to  make  a  noise  so  near  old  "  Ometepe"  as  it  might  make  bim  '*  muy 
bravio"  (very  angry)! 

I  found,  upon  r^oioiug  the  others  shortly  afterward,  lUat  it  wusevep 
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SO,  and  that  my  colls  were  plainly  beard,  bot  not  soswered  for  the  rea- 
son given. 

The  Indians  are  good-natared  and  indolent,  as  a  rale,  and  rarely 
quarrelsome  or  dangeroas,  except  wben  under  the  influence  of  liquor. 

I  found  it  much  easier  to  lead  than  to  drive  them.  Tbeir  good-will  is 
readily  gained,  and  more  can  be  accomplished  through  that  than  tbrongh 
either  fear  or  money. 

The  antiquities  secured  by  me  may  be  divided  into  two  geaeral 
classes:  (1)  Scttlptares  in  stone;  (2)  Vessels  of  clay  and  their  oont«nts, 
including  all  objects  found  in  the  burial  places. 

Among  the  stone  sculptures  1  saw  a  nnmber  of  human  figures  about 
life  size,  besides  smaller  articles  comprising  images  of  men  and  animals, 
and  also  utensils  such  as  grinding  stones  and  vessels  for  variouB  pur- 
poses. I  saw  and  examined  seven  human  figures  carved  in  stone  and 
of  nearly  life  size. 

No.  1.  A  large  human  figure,  sitting,  about  5  feet  high.  The  head, 
upper  arm,  and  knee  are  wanting.  Pound  lying,  half  embedded  in  the 
gravel  on  the  lake  shore,  about  3  miles  north  of  Moyogalpa.  This  is 
probably  the  figure  referred  to  by  Dr.  Bransford  as  "an  image  witbont 
a  head  lying  in  the  edge  of  the  lake.'' 

No.  2,  Companion  to  the  last,  about  the  same  length,  but  of  slighter 
build,  from  which  I  judge  that  it  was  intended  for  a  female.  This  fig- 
ure also  differs  from  No.  1  in  having  the  arms  bent  at  the  elbows  with 
the  bands  resting  on  the  knees,  while  in  Ko.  1  the  bands  bnng  down 
straight  at  the  sides.  Both  Ifos.  1  and  2  are  headless,  and  the  latter 
is  probably  the  one  referred  to  by  Dr.  Bransford  as  follows :  "Aootber 
was  said  to  be  uncovered  at  low  water  during  the  dry  season."  At  the 
time  of  my  visit  the  figure  was  lying  iu  the  water,  by  which  it  was 
nearly  covered. 

Noa.  3  and  4  are  Dr.  Bransford's  Kos,  1  and  2.  Tbey  have  been  taken 
from  their  oripnal  position  in  the  forest  and  set  up  as  gate  posts  at 
the  Catholic  church  at  Loa  Angeles.  They  are  cow  the  property  of 
Dr.  Earl  Flint,  of  Bivas,  who  bought  them  from  the  church  and  intends 
shipping  them  to  this  country. 

No.  5  is  a  very  much  worn  figure  of  "  a  man  in  a  standing  position." 
The  basalt  rock  is  worn  almost  smooth,  but  it  bears  evidence  of  vtork- 
manship.  I  must  confess  that  I  could  not  make  out  the  figure  of  the 
man,  and  give  it  as  such  on  the  authority  of  the  native  who  guided  me 
to  it. 

No.  6  vas  a  seated  female  figure  found  in  the  dense  forest  south  of 
Los  Angeles.  This  figure  also  was  headless,  and  I  failed  to  find  the 
missing  part. 

No.  7  was  the  companion  to  the  last,  and  in  better  condition  than  any 
of  the  others  I  examined.  The  bead  was  ofi*,  bat  I  found  it  lying  near, 
and  found  that  it  fitted  well,  having  been  broken  off  at  a  comparatively 
recent  date,    This  figure  I  determined  to  secure  for  the  National  S(i|- 
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seuiii,  nnd  succeeded  iu  trausporting  it  down  to  the  lake  shore,  across 
the  iHko  aud  over  the  luonntaios  to  the  Pacific  coast,  where  I  placed 
it  ill  charge  of  the  Pacific  Mail  Steamship  CoDipaay. 

The  idol  is  now  in  the  National  Museum  at  Washington,  and  forma 
the  subject'of  the  following  illustration ; 


Fninl  aiid  huIp  vk'w  of  stone  figure  from  Onietflpc.     {8ize=T',.) 

The  figure  in  that  of  a  man  seated.  It  is  aliout  life  size,  but  the  legs 
RTv  smiill  ill  proportion  to  the  body.  The  head  is  large  and  is  sur- 
uiuunteil  by  the  head  of  some  animal.  The  arms  are  separated  from 
the  body  at  the  elbows  and  bang  straight  down. 

Tho  following  are  some  of  the  measurements :  Height  of  figure  with- 
out base,  i  feet  3  inches;  height  of  figuru  fiml  base,  5  feot  9  inches; 
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width  of  Best,  2  feet  1  inch;  height  of  seat,  1  foot  7  iocdies;  soleoffoot 
to  knee,  1  foot  2  iuches ;  ami  and  band,  2  feet  I  inch ;  greatest  girth 
of  body,  3  feet  11  inches;  greatest  girth  of  base,  G  feet  11  inches;  girth 
of  neok  under  chin,  3  feet  8  icobes ;  girth  of  arm,  1  foot  4}  inches ; 
height  of  bead  ftom  sbonlder,  1  foot  2^  inches ;  acroea  knees,  1  foot  2} 
inches;  knee  to  back  of  llgare,  1  foot  10^  inches. 

I  also  shipped  to  the  maseam  a  flgure,  sapposed  to  be  that  of  a  mon- 
key.  The  bead  only  is  distinct.  It  was  fonnd  in  a  cacao  plantation, 
aboQt  one-batf  mile  northwest  of  Moyogalpa.  This  flgnre  is  said  by  the 
natives  to  have  been  worshipped  by  their  anoeators. 

The  burial  nms  and  their  contents  and  accompanying  objects  of  clay, 
bone,  shells,  and  haman  remains  were  all  fonnd  in  two  localities,  whidi 
are  called,  for  convenience  in  reference,  graves  Nos.  1  and  3,  although 
it  most  be  nnderstood  that  each  was  a  burial  ground  of  some  extent,  and 
not  a  simple  grave. 

.Gbatb  No.  1  was  located  some  400  or  500  yards  fh)m  the  spot  where 
the  idol  last  mentioned  was  found,  being  more  to  the  eonthwest  and 
nearer  the  shore  of  the  lake.  It  was  situated  in  aplantain  patch  owned 
by  an  Indian. 

The  fact  that  the  spot  was  exposed  to  the  direct  rays  of  the  tropical 
sun  rendered  it  a  trying  place  to  work,  and  I  have  nothing  but  praioe 
for  the  three  men  {Indians)  who  toiled  Mthfolly  day  afl«r  day  in  the 
excavations  at  this  place. 

The  surface  ground  here  is  of  rich  loamy  soil  about  8  inches  in  depth, 
under  which  isa  bed  of  sand  nearly  2  feet  in  depth.  Underlying  this  sand 
is  a  hard  bed  of  ashes  and  grit,  through  which  the  excavations  did  not 
penetrate. 

The  burial  nms  were  of  two  general  classes,  round  and  shoe-sbaped. 

The  natives  call  the  former  "  OUa»,^  and  the  latter  *'  BurmgasJ' 

Although  carefully  packed  in  soft  grass,  all  the  large  vessels  tbat  I 
secured  were  badly  broken,  and  at  the  time  of  writing  only  two  of  them 
have  been  mended  so  that  measurements  can  be  taken. 

Ko.  61,713  was  the  first  vessel  encouutered,  and  was  found  covering 
the  mouth  of  a  large  shoe-shaped  urn,  being  inverted  over  the  same.  It 
is  a  large  basin-shaped  dieb,  round  at  the  bottom,  being  7  inches  deep 
and  18}  broad, 

No.  61,712  was  also  used  as  a  cover  to  an  nro  of  similar  shape.  It 
has  a  flaring  rim  at  the  top,  and  foot  at  the  bottom,  and  is  14^  inches 
high  by  18  broad  at  the  top. 

No.  61,714  was  a  rather  small  round  am. 

No.  61,708.  A  shoe  shaped  urn  which  is  being  restored. 

No.  61,710  is  a  round  deep  urn. 

No.  61,711  is  a  round  medium-sized  urn. 

No.  61,709  is  a  shoe-sbaped  vessel. 

Na  61,750  is  a  shoe-sbaped  vessel. 

Ho,  61,707  is  a  sioaU  iMn,  mt^e  of  the  same  material  aa^tlie  jweoe^- 
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ing.    It  resembles  Xo.  61,712  in  shape  and  measures  as  follows :  Depth, 
8^  iocbes ;  greatest  breadth,  10^  iocbes. 

These  large  nrns  were  geDerally  fonod  at  a  depth  of  about  2  feet. 
The  round  ooes  geoerally  had  covers  of  material  similar  to  the  nras 
themselves,  while  the  shoe-8liai>ed  vessels  were  more  often  covered 
with  more  delieate,  painted  bowls.  Fragments  of  hnman  bones  were 
found  in  nearly  every  urn,  but  they  crumbled  at  a  touch  upon  being 
exposed  to  the  air. 

Many  articles  of  more  delicate  coustruction  and  finer  workmanship 
were  found.  They  were  often  used  as  covers  to  the  shoe-shaped  urns, 
or  buried  near  the  latter,  or  placed  within  the  urns,  where  bowls  were 
sometimes  found  inverted  over  the  scull  of  the  occupant,  apparently 
serving  as  a  cap  or  protection  to  the  head. 

I  was  much  surprised  to  find,  in  several  instances,  that  bowls  had 
been  broken,  and  afterwanls  placed  within  the  urns.  This  is  proved 
by  the  fact  that  many  of  the  bowls  which  were  found  in  pieces  inside  of 
the  urns  were  too  large  to  pass  through  the  mouth  of  the  urn  when 
entire. 

No.  61,601.  Bowl,  painted  ou  outside.  Found  inside  of  round  nm. 
Depth,  3§  inches;  width,  8J  inches. 

No.  61,692.  Bowl,  painted  on  outside.  Found  as  cover  for  shoenrn. 
Depth,  4^  inches;  width,  0^  inches. 

No.  61,693.  Bowl,  painted  on  outside.  Found  at  a  depth  of  5  feet,  in- 
inside  of  round  urn  coutainingskvll.     Depth,  4^  inches;  width,  9  inches. 

No.  61,694.  Bowl,  painted  on  outside.  Found  outside  of  urn.  Depth, 
4  inches ;  width,  >^^  inches. 

No.  61,695.  Small  bowl  painted  on  outside.  Two  red  lines  around 
inside  close  to  the  top.  Found  inside  of  round  urn.  Depth,  3  inches; 
width,  5i  laches. 

No.  61,696.  Small  bowl  painted  on  outside.  One  indistinct  red  line 
around  inside  of  urn.  Found  inside  of  round  urn.  Depth,  2^  inches; 
width,  5  inches. 

No.  61,697.  Bowl  with  raised  figure  of  human  face  ou  each  side. 
Painted  on  the  outside.  A  brown  line  around  inside  of  rim  with  a  red 
line  immediately  under  it.  Found  covering  a  shoe-shaped  um.  Paint 
very  fresh.     Depth,  4^  inches;  width,  9^  inches. 

No.  61,698.  Bowl  with  raised  figure  similar  to  preceding.  Painted 
on  outside  with  a  delicate  pattern  in  fine  hues  and  dots.  Painted  on  in- 
side with  rather  coarser  pattern  covering  entire  inner  surface.  Fonnd 
covering  a  burial  um.  Paint  very  fresh  and  distinct.  Depth,  3|  inches; 
width,  10  inches. 

No.  61,699.  Bowl  with  raised  figure  somewhat  distorted.    Painted 
iuBidd  and  oat  with  rather  a  ruder  pattern  than  the  last,  and  not  so 
carefully  ezeeuted.    Colors  remarkably  fresh  and  distinct.    Found  oat- 
Bide  of  burial  nm.    Depth,  3^  inches ;  width,  8}  inches. 
H.  Mis.  69 58 
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Nu  61,700.  Shallow  bowl  painted  inside  and  oat  willi  similar  i>attems. 
Oq  tlie  outeide  tliere  is  a  series  of  twelve  hieroglyph  like  figures  of  two 
kinds  in  alternation.  On  the  inside  are  ten  similar  figures  also  altema- 
ting.  This  bowl  is  thicker  and  more  solid  in  construction  than  any  of 
the  others.  I  have  been  unable  to  find  another  like  it  in  the  coliectloo 
of  the  National  MuBeum.  It  vas  found  inside  of  a  ronud'nro  where 
it  served  as  a  cover  for  a  human  skall.  Depth,  2^  inches  j  width,  7 
iu  ches. 

No.  61,701.  Shallow  disb  with  flat  bottom  and  flaring  sides.  Painted 
on  outside  simply  in  black  and  red  lines  broken  by  short  vertical  lines 
estending  around  its  circumference.  Un  the  inside  the  design  is  much 
more  elaborate,  being  more  like  that  fonud  on  some  of  the  larger  bowls. 
This  also  was  foand  inside  of  a  round  urn  and  had  been  used  as  a  skull 
cover.     Depth,  2J  inches;  width,  Tj  inches. 

No.  61,702.  Shallow  dish  with  bottom  more  rounded  and  sides  more 
flaring  thau  the  last.  Painted  inside  and  out  with  very  elaborate  de- 
signs. Paint  scaled  off  in  many  places.  Found  near  a  shoe-shaped  am. 
Depth,  1§  inch ;  width,  6^  inches. 

No.  61,703.  Deep  dish  with  rounded  bottom  and  flaring  sides.  This 
dish  is  ornamented  both  inside  and  out  with  designs  more  intricate  tmd 
elaborate  thau  any  other  that  I  have  seen  from  Ometepe.  The  coIwb 
are  quite  fresh  and  distinct.  Found  inside  of  round  burial  urn.  Depth, 
2  inches;  width,  5g  inches. 

No.  61,704.  Deep,  narrow-mouthed,  bowl-sbaped  vessel  ornameDtetl 
on  the  outside  with  a  series  of  red  aua  black  lines,  and  oblong  longi- 
tudinal panels  inclosing  circularand  square  figures.  Lowerhalf  of  out- 
side and  enlire  inside  not  ornamented.  Found  inside  of  a  shoe-sh^ed 
burial  urn.    Depth,  i  inches;  width,  5|  Inches. 

No.  61,705.  Deep,  flat-bottomed,  straight-sided  vessel,  painted  red, 
and  ornamented  with  incised  lines  on  the  ontside  near  the  rim.  Foond 
outside  of  burial  urn.  Contained  human  bones.  Depth,  3|  inches; 
width,  6^  inches. 

No.  61,706.  Two  miniature  shoe  shaped  vessels  joined  together,  faoinr; 
in  opposite  dii-ections  with  a  handle  on  top  (broken  off).  The  two  Te>- 
sel  8  are  joined  together  inside  byarouud  hole.  Thiaspecimeu  is  uoiqu-. 
in  the  collections  of  the  National  Museum.  Depth,  2J  inches;  width, 
4|  inches. 

No.  61,744.  Under  this  number  come  the  numerous  legs  or  feet  of 
tripod  vessels  of  clay  encountered  in  all  parts  of  tbeescavatious.  Tbey 
almost  always  are  made  to  represent  the  bead  of  man  or  some  ani- 
mal, are  hollow  inside,  and  often  have  a  little  ball  of  hard  cluy  within 
which  makes  a  rattling  noise  wheu  shaken.  They  are  always  painted 
in  designs  corresponding  to  those  found  on  the  vessels  to  which  they 
belong.  Although  dozens  of  these  legs  were  found  I  did  not  eucountev 
a  single  entire  tripod. 

No.  01,745.  Two  vase  ornaments  representing  heads  of  animals  well 
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executed  ami  mucli  more  elaborate  in  form  than  tbe  precediDg.  TTn- 
painted. 

No.  61,743.  Clay  "Sinkers."  An  intelligent  native  told  me  that  he 
considered  that  these  objects  commonly  called  "einkcrs"  were,  In  reality, 
tools  nsed  for  molding  the  varions  clay  vessels  with  which  they  are 
associated.  , 

'So.  61,716.  A  small  round  fragment  of  painted  ware,  perforated  so  as 
to  form  a  ring.     Probably  an  ornament  of  some  sort. 

No.  61,747.  Shell  implement  found  in  bona)  urn. 

No.  61,748.  Fish  vertebra  fonnd  in  burial  am. 

No.  61,749.  Flint  flakes  fouud  in  burial  urns.  Said  by  the  natives 
to  have  been  used  in  fashioDing  the  incised  ornaments  on  pottery. 

No.  61,715.  Olaydisc;  I  can  think  of  no  probable  nse  whatever  for 
this  article.  It  is  simply  a  round  bard  bornt  disk  4J  inches  wide  by 
abont  g  inches  thick  with  rounded  edges. 

No.  61,716.  Arrow-head  found  beside  a  skeleton  which  had  been 
bnried  out«ide  of  bnrial  urns,  and  stretched  at  fall  length  with  face 
up. 

No.  61,717.  Small  itortioQ  of  a  semi-fossiUzed  hnmanbone,  probably 
the  uloa.  Found  inside  of  burial  um,  at  a  depth  of  5  feet  below  surface 
of  gronnd.    No.  61,693,  was  found  in  the  same  urn. 

A  great  number  of  skulls  and  other  portions  of  human  skeletons 
were  eucountered  both  inside  and  without  the  urns.  Those  inside  the 
nma  were  extremely  fragmentary  and  crumbled  at  the  slightest  touch. 
I  brought  the  fragments  of  a  skull  found  at  a  depth  of  five  feet  along 
with  Nos.  61,717  and  61,693. 

I  also  collected  a  large  number  of  bones  from  skeletons  found  outside 
of  urns. 

These  seemed  to  be  in  a  much  better  state  of  preservation,  bat  were 
all  jolted  to  pieces  on  the  homeward  voyage. 

Some  of  these  skulls  are  remarkably  thick  with  a  good  facial  angle. 

It  seems  hard  to  account  for  these  two  modes  orburial  in  the  same 
spot. 

Skeletons  were  often  found  stretched  out  right  by  the  side  of  the 
urns. 

The  fact  that  those  foand  outside  of  ams  were  iu  a  much  better  state 
of  preservation  tban  Iboi^e  inside  would  seem  to  preclude  the  idea  of 
the  two  modes  beiug  contemporaneous;  the  urns  being  an  excellent 
protection  for  the  latter.  The  indications  are  that  a  considerable  lapse 
of  time  must  have  intervened  between  the  two  modes  of  burial,  and 
that  the  urn  burial  is  the  older  method,  and  that  the  fulMength  inter- 
ment was  practiced  by  a  subsequent  race.  This  subseQuent  race  must 
have  exposed  the  urns  in  digging  their  gravei«,  and  the  question  arises. 
Why  were  the  urus  lefE  undisturbed  1 

Dr.  Bransford  has  suggested  to  me  the  most  plausible  answer  to  this 
qaestioR  which  is  substantially  as  follows :  "All  mankind,  both  savage 
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and  civilized,  have  a  pectilisr  reverence  for  the  grarea  of  the  dead,  and, 
among  many  nncivilized  races,  tbia  reverence  has  taken  the  form  of  a 
deep-rooted  superstition  which  forbids  the  molestation  of  any  giave. 
This  was  probably  the  feeling  which  isduced  the  'subsequent  race, 
spoken  of  above,  to  leave  unmolested  the  arns  containing  the  remains 
of  baman  beings." 

GBA.TE  N^o.  2. — This  place  of  burial  was  found  at  a  spot  only  200  or 
300  yards  northwest  of  Grave  No.  1. 

The  character  of  the  ground  is  much  the  same  here  as  at  ISo.  1,  but 
the  nrus  were  found  much  nearer  the  surface,  the  tops  of  the  vessels 
generally  coming  within  a  foot  of  the  surface  of  the  ground. 

Most  of  the  large  urns  were  broken  by  roots  of  trees  which  had  i>ene- 
trated  them  in  all  directions,  but  they  seem  to  be  of  the  same  style  as 
those  found  in  No.  I,  with  perhaps  a  little  more  attempt  at  ornamentation. 

No.  61,737.  A  large,  ornamented,  shoe-shaped  nrn,  much  like  No. 
22,343  of  Dr.  Bransford's  collection  in  size,  shape,  and  ornamentation. 

No.  61,738.  A  very  large  round  urn  which  I  succeeded  in  getting  oat 
of  the  ground  intact,  bat  it  was  badly  smashed  on  the  voyage. 

No.  61,739.  Medinm-sized  shoe  am,  also  badly  broken.  There  was 
one  vessel,  badly  broken  by  roots  of  trees,  that  had  an  ornamentation 
which  I  have  not  seen  elsewhere  among  specimens  brought  from  Ome- 
tepe.  The  vessel  was  aboat  size  and  shape  of  Dr.  Bransford's  No.  22,320, 
but  was  rather  more  regularly  formed.  The  ornamentation  consisted 
in  a  regular,  five-pointed  star  formed  of  raised  lines.  One  of  the  points 
was  missing. 

The  smaller  articles  of  pottery  i^om  Grave  No.  2  differ  Irom  those 
found  at  No.  1  in  several  important  particulars.  They  have,  in  general, 
an  appearance  of  greater  age,  and  are  more  often  ornamented  with 
raised  figures  or  designs.  The  painting  is  less  elaborate  and  the  paint 
much  less  fresh  and  distinct. 

No.  61,718.  Deep  bowl,  painted  on  the  outside  in  a  rather  elaborate 
pattern.  The  design  in  color  differs  from  that  of  similarly  shaped  ves- 
sels fh>m  Grave  No.  1  in  having  the  color  laid  on  in  bolder  and  more 
massive  bands  and  patches.  Shows  slight  traces  of  having  been  over 
the  fire.  Perhaps  it  was  a  vessel  used  in  cooking.  Depth,  3^  inches} 
width,  Hi  inches. 

No.  61,719.  Shallow  bowl  painted  outside  in  a  cntde  pattern,  aod  ia- 
side  in  an  elaborate  one.  Found  in  burial  am.  Depth,  1^  inches; 
width,  4  inches. 

No.  61,720.  Large  bowl  with  raised  flgares  of  human  face  on  each  side, 
the  nose  and  mouth  being  much  more  prominent  than  in  similar  vessels 
from  Grave  No.  1.  This  bowl  shows  decided  evidence  of  being  subjected 
to  action  of  heat,  being  scorched  and  blackened,  and  having  a  large 
proportion  of  the  paint  worn  or  scaled  off.  Painted  in  elaborate  de- 
signs both  inside  and  out.  Found  outside  of  boiial  urn.  Depth,  4 
inches  j  width,  9^  inches. 
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"So.  61,721.  N arrow- moatbed  pot  or  vessel,  of  pccnliar  shdpe.  This 
pecnliarity  coDststs  in  s  deep,  broad  groove  ezteudiiig  from  rim  to  bot- 
tom on  one  side.  This  may  be  a  anggestion  of  tbe  double  sboe-shaped 
vessel,  No.  61,706.    Depth,  3J  inches;  width,  4J  inches. 

'So.  61,722.  Wide-mouthed  bowl  with  an  ornament  consisting  of  a 
projecting  turtle's  head,  well  ezecnted,  on  each  side.  It  is  ornamented 
also  by  broad  raised  bands,  a  flaring  rim,  a  ring  or  pedestal  for  a  stand, 
and  three  rings  of  incised  dots,  two  of  which  rings  extend  entirely  aronnd 
the  vessel,  while  the  third  is  interropted  only  by  the  turtle's  heads.  Col- 
ors red  and  perhaps  ori^nally  black.  Found  outside  of  burial  urns. 
Depth,  2J  inches;  wjdth,  5J  inches. 

No.  61,723.  Bowl  with  flat  bottom  and  slightly  concave  sides,  and  in- 
cised pattern  running  entirely  around  on  the  outside  near  the  rim.  Col- 
ored like  preceding.  Found  outside  of  nms.  Depth,  2J  inches ;  width, 
5|  inches. 

No.  C1,T2J.  Hemispherical  bowl  with  circular  standard.  TJnorna- 
raented.    Found  outside  of  urns.    Depth,  4^  inches ;  width,  8 inches. 

No.  61,726.  Smalt,  shoe-shaped  vessel  with  raised  ornament  repre- 
senting the  face  of  some  animal  (tigert).  Black,  polished.  Found  in 
nru.  Depth,  4}  inches;  width,  4^  inches;  length,  5  inches;  width  of 
mouth,  2|'  inches. 

No.  61,726.  Small,  wide-mouthed  shoe-shaped  vessel.  ITnomamented 
and  unglazed.  Found  outside  of  nru.  Depth,  6  inches;  width,  4f 
inches;  length,  7}  inches ;  width  of  mouth,  4  inches. 

No.  61,727.  Small,  shoe-sbaped  urn,  similar  to  last  with  the  exception 
of  a  raised  handle  at  small  end.  Front  part  missing.  Found  outside 
of  urn.  Depth,  5  inches ;  width,  4^  inches ;  length,  (1)  inches ;  width 
of  month,  3^  inches. 

So.  61,728.  In  form  this  vessel  seems  to  be  intermediate  between  the 
shoe-shaped  and  round  styles.  There  is  a  slight  vertical  depression  on 
the  smaller  end,  and  also  two  crescent-shaped  ridges  in  imitation  of  the 
rope  or  chain  omameots  found  ou  the  large,  shoe-shaped  urns.  The 
material  is  either  very  old  or  poorly  burnt,  it  being  very  "  rotten." 
Depth, 5  inches;  width, 6  inches ;  leugth,  7  inches ;  widthof  month,  (1) 
inches. 

No.  61,733.  Diminntive,  shoe-shaped  urn,  with  raised  ornaments  at 
each  end.  Found  iu  nm.  Depth,  2^  inches;  width,  Ig  inch;  length, 
2^  inches ;  width  of  month,  i  inch. 

No.  61,736.  Similar  to  last.  TJnomamented.  Found  in  nm.  Deptli, 
2J  inches;  width,  2  inches;  length  2g  inches;  width  of  month,  IJiach. 

No.  61,729.  Narrow-mouthed  round  vessel,  with  a  series  of  vertical 
depressions  and  corresponding  elevations  running  anmnd  the  upper 
part.  There  is  also  a  raised  ornament,  probably  a  head,  on  each  side 
near  the  top.  These  ornaments  aro  connected  by  a  "rope  ornament" 
extending  entirely  aronnd  the  veesel.    The  combhiation  of  form  and 
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ornamentation  is  different  from  that  seen  in  any  otber  specimen  from 
Nicaraji^a.    Depth,  CJ  inches;  width,  8  inches. 

No.  61,731.  Miniature  of  round  nm,  onomamented  and  onpainted. 
Fonnd  inside  of  roand  nm.    D^th,  1^  inches ;  width,  IJ  inches. 

fTo.  61,732.  Same  aa  last 

No.  61,734,  61,735.  Ornaments  from  a  lai^,  cnrioosly  shaped  dish 
which  served  as  a  cover  for  Ko.  61,738,  but  had  been  broken  to  piecos 
by  roots.  These  ornaments  were  intended  to  represent  the  head  of  some 
animal,  and  show  considerable  care  in  design  and  execntiou. 

'So.  61,736.  Beak  of  parrot  in  clay. 

Many  legs  of  tripod  dishes  were  fonnd,  bearing  a  general  resemblance 
to  those  of  G-rave  Ko.  1.  Very  few  bones  were  found,  and  those  were 
even  more  fragmentary  than  in  Grave  No.  1. 

No.  61,716  Is  a  rude  carriug  of  a  face  is  stone,  found  inside  of  burial 
mn. 
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ON  THB  OOMPAKATIVE  PHONOLOGY  OP  FOUR  SIOUAN 
LANGUAGES.* 


Bt  Rev.  J.  Owbn  Doaawt, 
of  the  Bureau  of  Elhnoloffy. 


The  term  "Siouac"  has  been  applied  to  that  family  of  Indians  which 
has  heen  known  heretofore  as  the  "Dakotao  Family." 

It  is  anfortunate  that  we  are  obliged  to  ose  this  adjective,  which  is 
derived  from  "Sioux,"  as  the  latter  is  not  a  genuine  Indian  word.  Ac- 
cording to  Dr.  J.  H.  Tramball,  "Sioux  is  the  termination  of  the  French 
plural  of  the  Ottawa  Kadowesst,  by  which  a  Dakota  waa  designated. 
The  Ottawa  plural  is  Nadoaeanwag  (or  -ale);  the  French  made  it  Naiio- 
weuiovx,  and  the  couriera  de  froi*  reduced  it  to  Siour."  "Dakotan" 
should  have  been  the  appellative,  as  the  Sioux  call  themselves  "  Da- 
kota" and  "Lakota."  But,  in  honor  of  Albert  Gallatin,  who  was  the 
first  to  classify  the  Indians  of  this  family  ad  the  "  Sioux,"  the  Bureau 
of  Ethnology  of  the  Smithsonian  Institution  has  adopted  the  new  term, 
"  Siouan,"  as  the  name  of  this  family. 

The  writer  is  responsible  for  "^6-gi-ha"  as  the  name  of  the  second 
group  appearing  in  the  following  list,  and  for  "xoi-w4-re,"  the  name  of 
the  third  groap.  t^egiha  means,  "  Belonging  to  the  people  of  this  land,", 
or,  "Those  dwelling  here,"  i.  e.,  the  aborigines  or  home  people.  When 
an  Omaha  was  challenged  in  the  dark,  if  on  his  own  territory,  he  osnally 
replied,  "I  am  a  ^egiba."  So  might  a  Fonka  reply,  under  similar  cir- 
cumstances, when  at  home.  A  Kansas  woald  say,  "  I  am  s  Ye-g^-ha," 
of  which  the  Osage  equivalent  is,  "I  am  a  ^e-][4-ha."  These  answer  to 
the  Oto  "  j^oi-w^-re"  and  the  Iowa  "j[fl^-j[i-w6re."  "To  speak  the  home 
dialect"  is  called  "<pegihaie"  by  the  PonkasaQdOmaha^"Yogaha  ie" 
by  the  Kansas,  ''xoiwere  itc'e"  by  the  Otos,  and  "xoe^i^ere  itc'e"  by 
the  lowas.  When  an  Indian  was  challenged  in  the  dark,  if  away  from 
home,  he  must  give  his  tribal  name,  saying,  "I  am  an  Omaha,"  "I  am 
a  Fonka,"  etc. 

LANGUAOES  OF  THE  SIODAN  FAUILT. 

1.  Dakota,  in  four  dialects:  Santee,  "Yankton,  Teton,  and  Assiniboin. 

2.  ^giha,  in  four  dialects:  Fonka  (spoken  by  Ponkas  and  Omahas), 
Kansas,  Osage,  and  Kwapa. 

*  Read  before  Am.  Awoc.  A.  S.,  Section  "  H,"  at  Montreal,  Angoat,  tetfi. 


920    COMPAEATIVE  FDOKOLOOT  OF  POUB  SIOUAN  LANGtIAOES. 

3.  j,9iwere,  in  two  (1)  dialects:  a|>okea  by  the  lowas,  Otos,  and  Hi»- 
floaria. 

4.  HotcaQftara  or  Winnebago. 

5.  Mandan,  in  two  dialects. 

G.  Hidatsa,  in  two  dialects:  Hidatea  and  Absaroka. 

7.  Te-sa",  or  TutA). 

Tlie  three  surviving  Tutelos  are  with  the  Six  Nations,  tn  Canada,  aod 
tlie  Hod.  Horatio  Hale  has  been  making  special  investigations  concern- 
ing tfaeJr  bistory  and  language. 

The  writer  has  obtained  abont  20,000  words  of  tfae  Ponka  dialect, 
4,000  Kansas  words,  3,600  Osage  words,  about  9,000  of  the  j^oiwere,  and 
over  1,100  of  the  Hotcaugara.  He  gained  over  1,000  Ewapa  words,  bat 
he  is  ODwilling  to  publish  any  of  this  material  at  present. 

Table  I.— Thb  Siocan  Alphabet. 

This  alphabet  includes  all  the  sounds  which  tfae  writer  has  foand 
among  the  tribes  speaking  the  four  languages,  Dakota,  ^giha,  j^iwere, 
aod  Hotcaiigara.  It  is  substantially  that  adopted  by  the  Bureau  of 
Ethnology  in  1880,  and  ased  by  the  writer  in  his  monograph,  "The  $e- 
giba  Language,"  to  be  published  as  "Contributions  to  North  American 
Ethnology,  Vol.  VI." 

a  aaiD/<ilt«r. 

ft  neftrly  as  id  lehttl,  or  u  o  ti 

V  a  DBMhlized  a. 

ftn  a  nasKlixed  ft. 

'ft  «D  iDitially  exploded  ft. 

'ft  ita  short  Ronnd. 

'u"  ft  nasftlizpd  'a. 

K  u  in  liat. 

«  as  io  they. 

'e      an  iQJtiallj  esplod«d  e. 
'3      its  Bbort  eound. 

I  M  Id  it. 

i°  a  DMaltzed  i. 

I"  a  nasalized  I. 

'i  an  initially  erploded  1. 

'j*  a  Doaalized  'i. 

oo  a  nasalized  o. 

'o  an  initially  exploded  o. 

'cf  a  oaaalized  'o. 

U  aa  in  rub. 

fi  OS  00  in /oof. 

jx'  ft  Daaalized  a. 

ti'  ft  Dasalized  &. 

<n  an  initially  exploded  d. 

•a*  a  naaalized  'a. 


a  Bound  between  n  and  a. 
an  initially  exploded  D'     ' 
as  the  Oerm.  amiaat,  in  kStiem. 
H.  B.— It  has  a  short  aonnd  in 
some  Osage  words, 
a  nasalized  tl. 

as  ow  Id  etne;  Oerm.  Haws. 
as  u  in  tune;  no  in  nac. 
as  In  Germ.,  p/ai  .'* 

Prolonged  vowels:  at-,  u't,  e+,  i^-,  i>+,  <m-, 


ft  medial  Ik,  between  tk  and  dfe. 


Mia  kick. 

ft  mediftl  k,  between  k  and  g. 

an  explosive  k. 
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»  medial  m  (id,  it,  b), 
aynthetic(l). 

a  pure  DMftl,  the  b  beiDg  expelled 

tIiK>iigb  the  noatrilt. 
as  n;  in  ling,  »ingrr. 
ae  In  pipe. 

a  medial  p,  between  p  and  b. 
an  explOBive  p. 
ft  kh,  aa  in  Germ.  aoh. 


a  medial  t,  between  t  nnd  d. 
an  exploeire  t. 

a  Bonnd  between  b  anil  w. 
ai  gk,  the  eonaot  of  o  (kh). 

as  e  and  s  it  sow>. 

aa  j  iajHdge. 

as  ch  in  cAurcA. 

a  medial  tc,  l>etween  tc  uid  4]- 

an  explosive  to. 

M  in  {t«. 

a  medial  ts,  between  ts  and  di.* 


ny      as  fi  in  canon. 

bw     as  tch  in  tchai,  vAat, 

Almost  an;  contionaut  can  be  prolonged  by  adding  the  plus  sign  (+). 
The  oouBonants  may  be  arranged  ss  in  the  following  table: 
Table  II.— CLAsaiFiCAXiON  of  Consonants. 
A.— Udtis. 


SountL 

^sr  '■■^- 

ss   1  K"*' 

1 

k 

f 

k' 

m 

w 
l.r 

y 

ny 

B.— Sfikamts. 

h 

[ 

tai 

4 

6 

S 

i 

S 

s 

..1       . 

S?.^. ..■;.:: 

u- 

In  the  Dakota  books  which  liave  been  published  np  to  date,  no  dis- 
tinctions have  been  made  between  long  and  short  rowels.  The  writer 
cannot  say  that  eoch  distinctions  do  exist  in  Dakota,  bat  he  knows  that 
they  are  essential  in  ^egiha,  j,aiwere,  and  Hotcangara. 

luPonka  "o"  and  itBcompoundsarealways  wanting,  bat  that  dialect 
has  the  diphthongs,  which  have  not  been  fonud  in  Dakota.  The  Dakota 
never  ase  the  following:  ^,  r,  9,  and  the  sonant^Bards  (according  to  Mr. 
Biggs).  The  xoiwere  does  not  use  b,  g,  j,  1,  a,  and  z.  In  the  Osage,  the 
only  sonants  are  ^  and  x,  the  sonant-surds  taking  the  places  of  their 
corresponding  sonants.  The  vowels,  g,  ii,  and  n",  are  peculiar  to  the 
Kansas,  Osage,  and  Kwapa.  Inverted  m  and  w  are  used  by  the  Kansas. 
*  Ho  "di"  has  been  found,  so  fai,  by  the  writer  in  any  of  these  langnagea. 
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The  initially  modiBed  or  exploded  (t)  vowels  are  indispensable.  Im- 
portant distinctions  are  made  by  means  of  tbem.  Thas,  in  Pooka,  wo 
find  e,  that  {aforesaid);  but  'e,  to  dig;  i,to  be  eotning  hither  for  thefirtt 
time;  but  %  to  give ;  i",  tou>ear,  as  a  robe;  bat  ^i",  to  carry  on  the  back ; 
gaaxe,  to  uncover  an  object  by  blowing  off  a  robe,  etc.  (said  of  the  wind); 
bat  ga'aze,  to  strike  aiul  glance  off,  to  make  the  sound  heard  ichen  metal 
or  a  bone  it  hit.  Bev.  A.  L.  Rtggs  admits  tbat  tbese  explosive  vowels 
are  found  ia  Dakota ;  but  his  father,  the  late  Dr.  S.  R  Biggs,  gave  them 
as  simple  vowels  in  his  dictionary  and  grammar,  describing  the  initial 
modification  of  the  vowel  as  "a  hiatus."  *  A  few  of  the  words  contain- 
ing these  modified  vowels  may  be  seen  by  turning  to  Table  III,  Xos. 
170  to  180. 

Sonant-surds. — These  sonnds  have  been  found  by  the  writer  in  ^egiba, 
[j^oiwere,  and  Hotcafigara,  as  well  as  in  some  of  the  langnages  of  the 
Indians  now  on  the  Siletz  reservation,  Oregon.  Dr.  S.  R.  Biggs  was 
inclined  to  the  view  that  such  sonnds  are  possible,  but  bis  son,  Kev.  A. 
L-  Riggs,  holds  the  contrary  opinion.  The  writer  uses  the  term,  "so- 
oant-surd"  tentatively.  Ho  is  ready  to  accept  any  other  term  which 
may  be  suggested  by  scholars,  if  it  be  snfBciently  descriptive  of  the 
natnre  of  this  class  of  sonnds.  By  "sonant-surd"  is  meant  a  sound 
between  a  sonant  and  its  corresponding  snrd.  A  few  Ponka  examples 
are  given,  showing  the  difference  between  three  sonant-surds  and  the 
oorrespouding  sonants,  snrds,  and  explosives. 

P-mutes. — ba  (sonant),  a  verbal  modal  prefix;  da  (sonaot^snrd),  head, 
nose;  p'ft  (surd),  WWcr,-  bi,  verbal  prefix;  di,  liver;  pi,  good;  p'i"xe, 
puckered,  corrugated.  Kmutes. — ga,  verbal  modal  prefix;  ^axa,  a  crote; 
kage,  third  son,  male  friend;  k'axe,  verbal  root.  T'mutes.—Ae,  while, 
during;  qe,  buffalo;  te,  a  future  sign;  t'e,  dead;  di,  adverbial  terminal 
particle;  iji,  lodge;  ti,  to  have  oome  hither  for  thefirtt  time;  t'i»xe,  verbal 
root,  drawn  up,  as  the  month  of  a  bag. 

The  Dakota  "  bo  "  is  heard  in  soch  words  as  hnaka  and  hi-hnaku.  It 
differs  from  the  $egiha  "hn."  The  "h"  in  the  former  is  expelled  from 
the  month,  but  in  the  latter  it  comes  through  the  uostrlls,  with  a  very 
slight  effort,  often  escaping  the  notice  of  a  white  man.  It  is  generally 
used  in  the  2d.  sing,  of  verbs  in  fa  (ya)  and  fi  (yii). 

EZAUPLBS. 


■  EntU.h. 

Ponka. 

&5S.»ftffi, 

afi/fea, 

Bxcept  hi  contractions,  all  syllables  end  in  a  vowel,  pure  or  nasalized. 
In  Dakota  there  are  a  few  words  that  seem  exceptions  to  this  rule,  of 
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vbich  Dr.  Biggs  said,  "  These  may  possibly  be  forms  of  contraotioD, 
bnt  we  bare  DOt  now  the  means  of  showing  the  fact." 

Almost  any  sonnd  cas  be  prolonged  in  ^egiha  and  xoi^ci^i  if  it  be 
alone,  or  stand  at  tlie  end  of  a  syllable.  ProlongatioD  occurs  in  many 
Inteijections,  and  is  often  ased  for  emphasis.  H.  g.  ba"egai>t«e,  the 
morning;  ha°«ga''tc&itci,  tery  early  in  the  morning;  ba"+ega''tceqtci, 
«e — ry  early  in  the  morning !    Weahide,/ar;  we+ahide,/a — rl 

Sound-shifting. — As  far  back  as  IS72,  the  writer  began  to  notice  many 
BiXamples  of  sound -shifting,  while  comparing  the  Dakota  with  the  Ponka. 
After  a  stndy  of  the  xoi^ere  and  HoteaSgara,  began  at  the  Omafaa  and 
Winnebago  reservations,  Nebraska,  in  1878,  he  began  the  fonnnlatiou 
of  the  principles  discovered.  One  of  the  most  important  ones  is  that 
of  triliteral  syllables.  A  triliteral  monosyllable  in  x^'^c™  {^^^  often 
the  corresponding  ones  in  Dakota  and  0egiba)  is  changed  into  a  qnad- 
riliteral  dissyllable  in  Hotcaiigara,  when  the  flrft  letter  of  the  mono- 
syllable is  a  mate,  a  palatal  spirant,  or  a  spirant  sibilant;  and  the  sec- 
ond consonant  is  a  labial  or  dental  mute,  or  a  dental  spirant.  Tbe  first 
consonant  of  tbe  Hotcafigara  dissyllable  is  always  a  surd,  the  second  is,, 
as  in  the  corresponding  ^oiwere  word,  a  labial  or  dental  mute,  or  else  a 
dental  spirant;  and  each  consonant  (in  Hotcafigara)  must  be  followed 
by  the  same  rowel  sound.  In  no  ease,  as  far  as  examples  have  been 
gained,  can  any  mute  stand  next  to  one  of  the  same  order;  e,  g.,  a  labial 
cannot  precede  a  labial. 

It  is  probable  that  the  Dakota  biliteral  monosyllables  "da^and  "du*^ 
were  originally  triliteral  syllables,  an  initial  "c"  having  been  dropped. 
That  is,  Kos.  32,  33,  34,  36,  and  37  of  tbe  Dakota  column  in  Table  III 
were  originally  cda,  cda-tka",  cda,  cdn,  and  cduxo,  respectively.  Tbis 
seems  very  probable  when  we  tlnd  do  (Teton  for  cdo),  in  Ko.  35,  equiv- 
alent to  the  <{!egiha  onn,  and  cda  (So.  31]  equivalent  to  the  <|!egiha  ona. 
Id  "So.  58  there  seems  to  have  been  a  transposition  of  syllables,  final  -ha 
being  equivalent  to  <{:egiba  initial  a,  and  initial  da  to  ^egiba  final  oni". 
So,  Dakota  mdn,  equivalent  to  0egiha  bfi,  and  mdu-ha  to  0egiha  a-bf  i"; 
Dakota  yn  to  Ipeglha  fi,  and  yu-ba  to  (f)egiha  a-^". 

In  comparing  the  Ponka  with  itself,  or.  with  the  Dakota,  we  find  in- 
stances of  permatationsof  sound,  as  follows:  c  and  q,  x  and  z,  f  and  n. 
The  words  in  which  these  occur  are  not  always  synonyms,  bat  when  we 
find  a  word  in  which  '^c,"  for  example,  is  used,  we  may  infer  that  the 
langaage  contains  another  word,  differing  from  it  only  in  tbe  snbstita- 
idon  of  "q"  for  "c."  Or,  one  language  uses  "c"  where  the  other  em- 
ploys "q." 

The  meanings  of  the  words  and  syllables  in  the  following  table  will 
be  found  at  tbe  end  of  this  article. 
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Tablk  III.— Sound  Shiftimq. 


a» 

DAOH. 

^ 

loiwero. 

— 

Foifc^ 

Kmw^ 

•o«» 

1: 

bt«B 

blub.  bUk-» 
blu> 

1^ 

C5» 

pr«k« 

p*-« 

ble 
byc-bli. 

r 

> 

^^bU 

pn 

P«r«-iiUk« 



ru- 

!S'^. 

PM»t 

pret» 
pre 

pnUB 

p«r» 
p«t« 

1- 

onlm 

Kb. 
1- 

bid 
blll-g> 

se,. 

mdd- 

jr 

;: 

bluje 

*JS-.«tn..^«. 

S- 

p" 

s 

bU>.  bid* 

ass 

■bU. 
hnllxa 

r 

■1« 

ir 
a."" 

w 

op*. 

«♦•■ 

p«« 

wlkt»-onu 

a-' 

rr 

bd«p» 

hdn- 

F 

ga: 

CtM 

OtQ.,  091.  rtfl-. 

o^ro.  otatt., 

A 

?!r  ,,, 

r 

sjs. 

ar»- 
on-ta- 

<wro 

orn-.  oti-.  ore- 

oriio 

^reoo 

im-,  iri-.  TTO- 

32 

n 

S4 

as 
w 

>7 
S8 

n 

s 

« 

4a 

otn.Uka^'BB 

<8m  Vo.  tn.i 
ksn 

wOidi 

4« 

Ell?' 

61 

Mo-kteaflk- 

q«« 

i 

n.tw«.k« 
»-tn 

»     cikp. 

C-pt 

l^]u 

».bnl> 

■q4-» 

I  sir 

l«wli-»l 

qt-ta.4»-to 

& 

qui 

•1 

«: 
m 

"" ... 

I-U«-W»(M1 

i*^ 

>1M 

"* 

D-f 
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The  following  are  Bome  of  the  vowel  changes  which  have  been  ob- 
served.   The  references  are  to  the  examples  which  precede  or  follow. 


Ka. 

Dskotk. 

^ 

I,Sl*«M. 

PoBka. 

XlMM. 

Ow«^ 

IB 

Tfl 
71 
13 
73 
M 
7t 

■n 

(Bm1I«.1-8.1 
'(SmNo-M.) 
(BMSobS,U.) 

(arsons.  SO,  41.) 

• 

«.! 

(Bm  Ko*.  tS,  130— •  vuMlML ) 

(SmKaM.) 

(8»nm.m,it.) 

"(SmHo.SB.) 
(3m  Him.  IB,  10,21.) 

fto 

1.0.0 

» 
t 

o 

other  conaoDant  changes  follow,  bat  the  list  is  not  exhaostive.    The 
references  are  to  the  examples  which  precede  and  follow. 


mtqpl-j* 

mi-ye 
pa- 


nuDSe 


>(M«iiuki| 
B(MeKo.l4S) 


fi.% 


mi*  or  iiil»qlci 


■iia.qpil 


Ve- 


nd'. ■Li>.a'4> 


ar 


ike 

iii;' 

Mo»f0.j- 

Mwe,  dark, 

^•^i-t 

sSirs 

•'^»1,."-' 

.Ciooglc 
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Tablb  m.— Soohd  SsiFTiKa — Oontinaed. 


No. 

DdoU. 

(teglb.. 

xniwen. 

Fonkk 

KUUH. 

ft-ge. 

m 

d»' 

de 

£• 

P«.P« 

pe 

ta 

kulop* 

Kit 

iir 

luk^ 

11? 

Joke 

Uktto- 

ioii'ettig) 

120 

doW 

dD«l 

iiwft 

.^...c. 

■llDk»4te 

III 

dole 

node 

dD4]> 

imie 

123   a™ 

*e 

&. 

Ei;. 

t»e 

* 

m 

d«|> 

nme 

woe 

».„ 

toe 

3 

few," 

lU 

w 

■hi^tok-" 

>iide.bda 

l«-n 

131 

Sd? 

3^  » 

^n 

■ndolu 

s 

& 

tn^e 

inse 

tog.(do«»f) 

IM 

■*»k; 

%*■ 

»- 

117 

nul  and  m- 

wmuS 

miue 

lu'ba 

nft-bewpMbe 

nWe 

uwe 

Dkbe-n 

m 

vuup'l* 

•«nti.'l' 

toebHE'e  {gen- 

sasp;::... 

wuu^'l- 

wmne^'i- 

nMklondbni- 

lebf. 

iru[i«ke,  H. 

"" 

eiloj 

i^'«^ 

m 

♦1 

yt 

fi 

Ol 

m 

y^ 

"^   ,s-». 

«■ 

»»■ 

t* 

I* 

Ht 

y»- 

(SoeHo.I».) 

T»- 

*»■ 

to- 

»- 

M 

JO- 

JO- 

t«-.<n..<i)'tl- 

<3«i  No.  30.) 

140 

tc*;paE-k»  (we 
Il».  M-lH.) 

M-X.- 

nsw. 

^fk-piS-^e 

ni-w«lKort». 

D»-inB«»«m 

140 

teej» 

4)eia 

nxhlomqa) 

W 

to^l 

S"" 

je-b. 
yaift 

K- 

^Si 

di^^ 

H» 

IH 

toflpX.ee  Ho. 

iR) 

Ubo  (m  No. 

106.) 

8tS 

S 

bo-tci 

Sgsi 

In 

to 

)Q,  m-qude 

j;r4o*«- 

foho, .  t-BhB- 

to 

"tSi.'™^ 

IBS 

t'k 

to'a 

IM 

cnda 

Si   ■ 

3il)IW 

oaiM 

SI 

ISg 

q<u.de 

kAio 

kuin 

IN 

kale 

kUdJa 

kiliw 

IW 

ka- 

K»- 

go- 

>l^ 

J- 

ill- 

kl- 

gl- 

&.»■- 

11.  «* 

*■ 

5i- 

kltoua 

glau 

kcbte 

HlQ> 

^l'n*-Da 

el- 

Ki..ga- 

ll-.  Vn- 

ll>-n- 

IM 

"""ir. 

gi 

gii 

IJB^ 

3^ 

1« 

qn-ga 

qaaga 

qil^a 

qOV 

qog»-« 

oog» 

ongB 

cma 

IffT 

OEB 

M^eha 

^^e 

ODflka-waU*, 

caDge 

cSfig^"klw. 

ktwa.kawi 

oM-e 

■■a^'ssi 

lOB 

.MlkBko 

iMDga 

isufiglK  liufV 

Uflnv 

i?.r 

bi-eODb^i* 

170 

kV  t'B 

tSee  Ma.  ITT.) 

qiiie.    q■eI^ 
■eiB 

m 

dep*  {»e  No. 

•axt 

IM.) 

ODU 

»!.'»,  flo'k 

jilUBgO 

tftU'^e 

"XSi.lH; 

bi  ..  bl.'t 

bttt.»»e. 

«taM« 

irto'Me<Oi.) 

"■ 
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Table  III.— SorND  Shiftino— ContiiiDed. 


abeka>,  uby*- 
nkUtcs 


{3m  Horn.  S5,  loe,  1ST,  IW.  W 


(See  Sot.  ST 
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NOTBS  ON  TiBLE  III. 

In  the  j,3iwere  colama,  "I."  BtftDik  for  "Iowa  dialect,"  "Ot."  foe  "Ota  dialect," 
And  "II."  for  Rev.  Wm.  HamiltOQ,  formerly  mioaionaiy  to  the  lowae.  In  tbe  Bo- 
tcongara  column,  "Alexander"  BtaadB  foe  Job.  Alexander,  a  fnll-blood  Winnebago,  tbe 
writer's  principal  anthority. 

No.  1.  Tbe  Santee  "md"  is  now  written  "l>d"  by  some  of  the  miBaionaries.  Iti 
Telou  eqaivalent  is"bl."    Mda(bda,  bU),  verbal  root,  irparated,  aa  lajera  or  slices. — 

3.  nida,  bla,  fragiD en t- pronoun,  first  singular  of  verbs  in  ja. — 3.  b^ka,  applied  to» 
diqb,  &o.,  that  is  low  and  spreads  ont,  with  a  rim  not  on  a  level  with  tbe  bottom.— 

4.  mdaya,  lectt,  ipread  out, — &.  tndaako,  Jlai,  as  boardt;  in  Kansas  and  Osage,  a  dls- 
tlnctioD  is  made  between  blaska  (d^aaka),  fial,  ai  tht  edge  of  a  board,  and  blak'a 
(d^k'a),  fiat,  at  the  wide  turfact  or  tide  of  a  board, — 6.  mdazii,  ripped  or  lorn  open, — 7. 
mdaja,  ttTOddling.—S.  b^axe,  Kider  at  one  end  Ihan  at  Iha  other.— 9.  nida,  J  go.— 10. 
Tbu  first  syllable  in  Nos.  11-15.— II.  b<:eda°,  tbin.—Vi.  Ditto.— 13.  pemni,  tiritted.—U. 
A  pel'caiK.—Xh.  Intelligent.— 16.  Tbe  first  syllable  in  Hoe.  17  and  18.— 17.  oQidoto°,  cor- 
nered, having  comert;  hat  b^uga,  circular,  all  around,  the  lehole. — 16.  Earing  the  (w- 
nert  rounded  off.— 19.  Pulreriied.—'20.  Fiagment- pronoun,  first  Bingnlnr  of  verbs  in  yu 
<^i,  yll,  ill,  m,  ni).— 21.  Spinning  around;  puthed  atide. — 'H,  Mixed  together,  aa  water 
aud  grease,  or  manure  and  oarib ;  fine,  as  Hour. — 23.  To  ametl,  emit  an  odor. — 34.  A 
crunehing  sound,  ai  on  iae  or  Mair,— 25.  Fine,  aa  thread,  etc. — i6.  Ten. — 27.  Turned 
ground,  <a  a  gimlet.— '20.  Three. — 30.  To  turn  around,  at  an  auger.— 31.  Bare,  tmoolh. — 
32.  Fragment- pronoun,  second  singular  of  verbs  in  ya  (^8,  ja,  ^a,  ra,  ra).— 33.  Tou 
drinfc.— 34.  Tou  50.— 35.  TAeriffAt  (band,  foot,  etc.).-36.  Fragraen^pronoun,  second 
vingalarof  verbsia  yu  (see  90  above). — 37,  Ton  (JratDainarit(BachaaUon  on  arrow). — 


i)28     COHPARATITE  PHONOLOGY  OF  FOUB  SIOUAN  LANGDAOBS. 

36.  FragmeDt-pronoan,  tfaird  aiognliu'  of  the  poMeuivn  of  verbs  In  ya  bud  ka. — 39. 
To  dHnk  kU  oicn  milk,  etc.— 40.  Te  go  bank  or  homtwanl.'-Al.  The  first  syllable  in  Nta. 
48-44.-42.  To  vomit.— *3.  To  tttt^  an  uprigklinaninato  object.— ii.  Spotltd. — IS.  Fr>g- 
ment-proDOOn,  third  siogiUar,  posseasive  of  verbs  in  ya. — 16.  /accol*.— 47.  MaggoU. — 
48.  GrcMT.— 49.  To  hatt  come  back  or  hoM«.— GO.  See  Dakota,  Iti-bna-kn,  her  kntband; 
gfft*,  to  tato  a  ll!^/e  (Pouka,  ee^aSge,  W  huibaKd). — 51.  To  ptac«  a  eKnilinMr  objed, 
a  pUulrr,  etc.,  on  sometblDg  else.— 53.  To  reril*,  earw.— 53.  Bread. — 54.  Fragnieot' 
proDonn,  third  slngalar  possessive  of  verbs  in  pa  (ba,  ba,  la,  wa,  wa). — 55.  5tz. — 56. 
Fragment-pronoun,  second  singular  of  verbs  in  pa.— 57,  Jlone,  only. — 58.  Foa  Jare. — 
59.  Second  syllable  of  gaq^a"  (gaqla",  ete.),  logohuiiiiiig  wilka  large parig  or  ikevkoU 
tribe. — tSO.  A  syllable  in  Dakota  waqpaoitca,  poor;  iqpaya,  bi^qpayaietc,  (o/oU/roM 
a  heigkl,  etc.— 61.  TocoHgk.—ei.  Veihtl  root,  make  a  bole  Uiroagh.— 63.  Good  (or  tod), 
in  Rot«aDgara  it  also  means  large.  Used  in  forming  the  verb  to  Une,  konor,  etc,  in 
Bomeof  the  langnoges.— 64.  Very.— 65.  Split.— 66.  Long,  tail.— €7.  Mtukrat.—e8.  Ear. — 
78.  Fragment -prononn,  third  singalai,  denoting  action  by  cntting  with  a  knife  or 
eavr,— 79.  Fragment-pronoun,  third  singnlar,  action  by  shooting,  et«. — HO.  Fragment- 
pionooD,  third  singular,  action  by  weight  oi  pressure,  blowing  with  the  month, 
etc.  {S.  B.  These  are  not  exactly  synonymooa  in  all  the  dialeote). — 81.  Sihw. — Sif. 
Amw.—aS.  Quiver.— 8i.  Oar.— 85.  R'Ao.— 86.  Auocoon.— 87.  San,  noon.  Mi°  sometimes 
means  both,  in  Kansas  and  Osage,  but  miBQ'ba  (mi°ii><tB)  always  means  Ike  tnoon.  la 
HotcaOgara,  ha^p-wida,  the  tun,  and  jiB°he-wida,  the  moon. — 88.  Prefix  showing  the 
means  oi  ioatrnment,  ordinal  nnmemls,  et-c. — 89.  Skunk.— 30.  Cbttt.— 91.  Tovalt. — 
93.  Cloud.— 93.  /,  m«.— 94.  Fragment-proDoan,  third  singnlar,  action  bypnabingwiih 
the  hands,  etc. — 95.  Head, — 96.  To  pound,  as  com,  in  a  morlar. — 97.  To  go  along  ottr 
(lanil,  etc.)  — 98.  /mj.- 99.  To  wade  or /ord.—JOO.  To  ftab.-ihl.  To  lag  a  borUonlal 
inanimate  object  on  eoniething  else.— 102.  To  lay  such  an  object  in  something  else. — 
103.  To  (icl^— 105.  Blackened,  drfi led.  ll^egiEia,  cabe,  black,  in  tke  dietance  (as  distinct 
from  eabe),  dark,  as  a  color. — 106.  Hoiched  (once);  but  demdepa,  'a'abe,  k'ak'abe, 
etc.,  notched  maitg  fimsi.- 107.  Black,  near  at  band.  Seo  Nos.  197  and  200.-108.  Bea- 
rer.—UO.  Plural  ending  of  verbs.— 111.  To  blow  with  the  moiilA.— 112.  Aiwc— lia. 
Forehead.— Hi.  To  beg.— IK.  To  gsl  mired,  as  cattle.  — IIC.  flof.~117.  itelled,  tbau:td, 
to  melt  or  tbaiB. — 118.  FFilksrsd,  dead,  as  vegetation, — 119.  Moitt,«et, — 120.  Arm-pit». — 
121.  Throat.— 122.  Thi$.—IQ3.  ffere.— 124.  Belonging  here,  the  home  people,  etc.— 125. 
To  urtRdle.— 12G.  A  bUue.— 127.  To  cauee  to  blaxe.  to  Itindle  a  fire.—l-i-i.  Toaaieafire. 
The  x^iwere  ip,  literally,  "  Fire  to-aiake." — lifil.  Bia  or  her  mother't  brother.  The  Kan- 
sas dieting  LI  ishes  between  idjegi,  hie  mother's  brother,  and  idjejE,  her  molker'*  brolk«r. 
In  ibfseiii,  and  other  Osago  kiuebip  terms,  the  "  b  "  is  slightly  aadible,  and  approxi- 
mates "q"  (kh).— 130.  Lake.~Ul.  Potato, potatoei.—13S.  A maU animal.— 133.  Tobelek 
Qihiecougk. — 134.  Summer. — 135.  A  loon. — 136.  Verbal  modal  prefix,  showing  octiMi  t^f 
i«a(,  ooid,  eto.— 137.  GAo»(,  ipirii,- 138.  ffai.((,pa«.,  etc.— 139.  Xeeklaee.—UO.  Theeom. 
mo»/rog.  Note  the  resemblance  between  the  Dakota,  j^iAvieia,  and  HotcaOgara,  on 
the  one  hand,  and  the  three  <):egiha  words  on  the  other.  Bull-frog  is  to'to^taHka  in 
Dakota,  lebi'a  lalSga  in  Ponka,  tcebllk'o-lfiDga  in  Kansas,  tsedbk'ata»  in  Osage,  and 
tcBotc<t»-nain  HotoaOgara.- 141.  Thee,  joh.- 143.  Verbal  modal  prefix,  third  siDgolar, 
of  oclion  loilA  the  mouli,  (ipi,  teeth,  or  tongue,  also  fragment-prononn,  second  siugnlar, 
of  first  conjogation  in  Dakota,  Ponka,  j,o>were,  and  HotcaOgara. — 144.  Verbal  modal 
prefix,  third  Bingnlar,ofaelionftypuIlin^ietlAlAeJtaRdt,  etc. — 145.  Moeqmlo. — 14£.  Ktt- 
tU.—U7.  Jaw.— US.  Tonirue.- 151.  TAi|rt.— 152.  Drg,  as  grass.— 153.  A  frwsord.— 154. 
filue,  ureen/inqude,  etc.,  Mi(«-^<iy(r).— 155.  To ifi«,  d«<uf.— 156.  ifed.— 157.  Sswke.— ISSL 
PIk«».— 159.  To  thoot  al.— 160.  Verbal  modal  prefix,  third  singular,  action  by  MMjif, 
/ailing,  blouing  of  the  wind.- 161.  Verbal  prefix,  third  eingalar,  first  dative,  of  ma«4 
conjugations. — 162.  To  make  for  or  to  (dative  of  action  without  reqneet,  etc). — 163. 
Verbal  prefix,  third  singular,  possessive,  of  certain  verbs  beginning  with  conso- 
nants.—164.  Toteretamia^.comiRvbaoI:.— 165.  £ad?er.— 166.  Thtct.— 167.  NaiU, elaue. 
In  Kansas  and  Osage,  cage  (caiie)  means ^nger*. — 168.  Sorte.    Dakota,  euBka  wak^. 


COMPARiTIVB  PHONOLOGY  OF  FOUB  SIOUiN  LANGUAGES.  929 

NyitfrioM  Soff;  or  enllk-UIlkk,  big  dog.—iea.  Hi»  youngtr  bn>lker.—170.  To  dig.— 171 
Vorbftl  root,  leraphig  t»umd. — 173.  ontft,  Co  fail.  The  writer  baa  been  nnable  to  find 
BTnonymsof  this  in  Dakota.  Bat  in  the  other  languages  tb»;  abound:  thuB,fi'a,fic'a, 
to /all  <M  pulling  with  tiie  bands,  or  ia  morking,  for  want  of  tliH«;  «igta<^a.  Id  nakt  a 
mitUUte  in  pulling,  etc.,  to  mi«(<ii  trjftwff  to  grtup  an  object,  nkick  li  loo  large;  plans',  to 
fail  tokoldano^ecl;  fiana'^,  ditto;  ^ii'^t,  lo/oil  to produet  the dtiired  fffeel  in pnlling, 
Korkitig,  TOKimg,  Kritiitg,  eto. — 174.  To  fail  in  bearing  or  pretting  on  (also,  in  Pooka,  in 
blowing  teitli  the  month;  \n  Eaiuaa,  In  puihing  vilk  tbe  handt).  So  there  are  bigf  a'^a,  bi- 
ana",-biiBii]1, 4«g^y«,  ^'a,  ^'a,  faana",  f aioi^T,  ba'a,  bac'a,  bagta"^  etc..  In  Ponka, 
with  their  eqnivalents  in  Kansas,  Osage,  and  j,tiiwere. — 175.  Sieifl.  as  a  horm. — 177. 
3b  be  mtreif»l,  t«  pity.— 178.  7b  earrg  on  (As  back.— 179.  To  give.— ISO.  Yerbal  root,  to 
torape,  as  with  the  flnger-nalla.— 181.  Jflgkt.  The  Banteea  say,  ba'yetu;  the  Yank- 
tons  and  TetonB,  ba"hopi. — 182.  WHch'  how  longt  how  fart  Id  Dakota  the  lima  nord 
is  tohan,  and  the  tpaee-wcrd,  toha".— 183.  PVom.— IB*.  A  craiw.— 185.  lb  fold  or  wrap 
up  ill,  to  make  a  bundle  of. —183.  Tohare  oome  hither  for  the  Jlnt  time.— IBS.  YerUalToot, 
to  jloy  (oDimals,  not  peraons). — 190.  3b  Make,  do. — 191.  lb  draw  a  murk,  sDch  as  is  on 
an  arrow.— 192.  The  fimale  ir«Mt*.— 193.  I^,  not  wet.— 197.  While,  in  the  dUUmce. 
SeeNos.l05Bndia7.— ISe.  Fool,faeL  8lihll,in  Os^a,  o  ftird-i  li|r«.— 199.  .^  fait.— SOO. 
While,  near  by.  See  No.  107.— 201.  Smet,  lour.—SM.  Verbal  loot,  stOMd  i«,  bpot^a  i«', 
M  a  holtovo^. 

H.Mi8. 


sdbvGoO^^lc 


,db,GoOglc 


INDEX. 


Abbe,  C,  report  on  meteorology 483 

Abert  eollectloDof  minerak 50 

Aborij^nal  flabery  implememu 19 

Aborigiual  poltery,  report  on 179 

SectioDof rj2 

Accemioaa  to  collectiona  daring  LondoD  Fisberiea  Exhibit Sr> 

AcceaaionB  to  the  collections  of  the  National  Hnseam ....  180, 182, 000, 20S,  21G,  230, 22^, 
338,  MI,  246, 250,  aeO,  2C1, 263, 367, 368, 37a.  *N 

Acconnt  deputmeDt  National  MoMnm 163, 169 

Ackennan,  Enaign  A.  A.,  eoUeotion  made  by 14,41.252 

Appointment  of 40,41 

Dnty  on  steamer  "Albatrou" 14,41 

Services  of ,- 14,269 

AoknowledgmontH  of  favors 1Ik> 

Acting  Secretary  of  the  Institntion,  provision  for 3 

Resolntion  of  Board  of  Regents  relative  to xit 

Adams,  J.  B.,  collection  presented  by 326 

Adams,  W.  H.,  monndsin  Spoon  River  Valley,  IHinois 835 

AddresecB  at  unveiling  of  Henry  statno XVIi,XX,  xxiii 

AdminiatratiOD  of  National  Hnseum 165 

Of  the  InBtitation 11 

Alaska  Commercial  Company,  co-operation  of.... ... 17 

Services  of f. 16,17,18 

Alaaku,  explorations  in IG 

Charles  L.  McKay 16 

W.  J.  Fisher 16 

Lieut.  Commander  H.  E.  Nichols 17 

Signal  Service  stations 16,17 

Dr.  L,  Stejneger 17,18 

"  Albatross,"  eollectioDs  made  by 'ii 

Completion  of 82 

Expedition  of 14 

Alpena,  Hich.,  hatching  station  at R2 

American  Colonization  Society,  co.op«ratton  of 36 

American  Institnte  of  Mining  Engineers,  collections  of,  presented B 

American  Pbarmacentical  Association,  meeting  of 9 

Analysis  of  footl  productions !>2 

Anchor  Steamahip  Company,  co-operation  of 3C 

Ancient  relics  at  Dayton,  Ohio 638 

Ancient  remains  in  Bucks  County,  Pennsylvania... 872 

AnilmwB,  E.  F,,  portrait  of  Darwin 49 

Augnilla  lalaud,  contents  of  bone-cave  in,  memoir  on 27 


,C.tH>'^lc 


n.12  INDEX. 

P.c>- 

'Aiioplnponia  fimbria 19 

Anthropological  Society,  lect<ii«s 9 

Aiitbropology,  bibliography  of 76* 

Anlbropologf  DivisioD,  United  SUtM  Vatiooal  Homhid 163,165 

Aniiqnitiea ; 164,183,196 

Art  and  indnstry 184,175 

Coatames 179 

Section  of  fisheries 176 

Foods  and  textiles 1^,196 

Historical  relics 177 

KeramicB 178 

Materia  medica 177,190 

Naval  aTchitectnr« 17B 

Races  of  men    164,183 

Anthropolofiy,  papers  relating  to 797 

Report  OQ,  by  OtisT.  Mason 75;i 

Antiqno  Roman  mosaic,  presented IVS 

Antiquities  collected  by  R.  E.  C.  Steams 20 

Antiquities,  Department  uf,  United  States  Natiooal  Hiisenm 53,164,183,19)4 

AcceMions 163,  SOU 

Burean  of  Ethnology,  collections 183 

Character  of  routine  work 199 

Lori  Hard  collection 183 

Ban,  Dr.  Charles,  curator 183,196.275 

Report  of  the  curator 198 

Researches 199 

State  of  colleotion 300 

Antiquities  item  Ometepe,  Nicaragua 908 

Appendix  to  the  Secretary's  report 87 

Appropriutioos  by  Congress xil.xvu 

Bureau  of  Ethnology 66 

Exchange  service ".      35.36 

Fire  prooflog  of  eastern  portion  of  Smithsonian  bailding 4 

Arcliiveii.Departmcat  of.  United  States  National  Museum ItEt,  16[t 

Arc  liitJjctn  re,  section  of 53 

Arctic  coast,  explorations  .... 14 

Middleton  Smith 14 

J.  E.  Murdoch 14 

Lieutenant  Ray....  J 14 

Signal  Service  expedition 14, 15 

Arizona,  explorations  in . .,,. 59,<M,fiI 

Armory  building,  nse  of 6 

Art  and  lodostry  Department,  Uoited  States  National  HnwDm 5t.l75 

AcceuiouR 1 . liU 

Bnreau  of  Ethnology,  collections,  transfer 179 

Catlin  collection  of  paintings  Id! 

CoHlumcs l;!» 

MlHtorical  relics 177 

Kt-rnmics 178 

Nnval  nrubltecture I7rt 

L.  Prung,  contributions -...- liS 

S.cti.mof  fisheries \7C. 

S.<t ion  nf  foods  and  tcxiiles 1-*J 

Arthur,  President  Clinster  A.,  member  «r  o,jMo XXXviii 


jvGoogle 


Assistant  Director,  report  of. 161,162 

Association  of  WbolesalH  Dniggista,  deposittp  in  Musonm  bj 9 

Astrouomer  f.r  Guatemala . 35,  S6 

AHtroDODiical  uunouBoements  b;  telegraph 33,87,88,89 

Aslrouomy,  bibliography  of „ 432 

Report  on,  by  Prof.  E.S.HoldeD 365 

AstroBcopus  aiioplus . - .. 23 

Y-jtr»eiim 24 

AicbisoD,  Topelia  and  Saota  F4  Bailroad,  sp«oiaieii  preaented  bj 22 

Atlantic  seaboard,  explorations  along  the 22 

"Albatross" Bteamer ...., ,.,..  33 

Dabcock,  QeneralO.  E 24 

Bnrnham,  Mr '. 34 

Corbel,  Malachi 23 

Edwards,  JosbuaB 23 

Howiand,  Henry  S , 22 

Hnbbard,  Daniel  B 23 

Knowles,  Herbert  H 24 

Life-Saviug  Service 22 

Eidgway,  J.H 23 

Atwatcr.  Prof.  W.O.,  honorary  corator  United  States  National  Mnseuni 52,1R2 

Atlas  SteaiDship  Company,  co-«peration  of. 36 

Anstralian  Group  Eetalious,  paper  on 797 


Uailt-y,  H.  B.,  &  Co.,  co-operation  of 36 

Bailie,  W.  L.,  gold  modal  for 254 

Baird,  Spencer  K.,  annual  report,  1883 1 

Asked  to  serve  on  Commission  for  Protection  of  American  Forests 45 

Asked  to  serve  on  jury  of  International  Horticultoral  Eipoaitioa  in  St. 

Petenburg ,. 45 

Commissioner  of  Fish,  and  Fisheriee 81 

Director  of  tbe  National  Musenm 275,XXXviii 

Introduction  t«  record  of  scientific  progress 363 

Lelter  transmitting  report .  m 

Paper  by 277 

Selected  of  bouornry  pall-bearer  at  obsequies  of  John  Howard  Payne   51 

Balienopt4'ra  rostruta 34 

Baltimore  and  Oliio  Railroad  Company,  co-operation  of 37 

Barker,  George  F.,  report  on  pbysioa 571 

Batrachiana.  dppnrtmcnt  of  .....^ '54 

Beadle,  E  11     ii-opiration  of. 36,96 

Bean,  B.  A..  ^  jiis1.<;  Dr.  Bean M 

CollectioK     rt-sciiled  by 22fi 

Services'!'   IBS, 219 

Bean,  Dr.  1    tlcton  H.,  catalogue  of  collection  of  fishes 84 

Cnrator  '    liled  States  National  Museum 54,185,22^,375 

Detailed    "  l^iidon  Fisberiea  Exhibit 83,337 

Mission     I  Europe 237 

Paperal  / 277,278,279 

Reaeari"  m  of 337 

Report  iij  department  of  ftahea 338 

Bean,  Tn.'i'Ion  H-,  and  Q.  Brown  Ooode,  paper  by 988 


jvGoogle 


934 


Bibiau,  L.  dn,  cooperatiDn  of 3tj 

BeldiuK.  L.,collMtioD  nutdeby -.  336 

ExploratioDB  by SO,  21 

Papers  by 313 

Bell,  Jnniea,  collection  presented  b; 2:26 

Bnndirv,  Capt.  Cborle*,  co-oper»tian  of 19 

MoDOrary  curator  United  6tat«e  Natiooal  UnMODi 275 

Beuedict,  James  E.,  diploma  for 254 

Sen-ices  of 256 

Bemadou,  £nai)[n  J.  B.,  detail  of. 40 

Explorations  by 26,41 

Berrien  County,  OeorKio,  mound  in 863 

Beshowe,  or  black  cod,  dlsoovered 19 

Bibliography  of  anthropology 764 

AstroDomy 43S 

HetooTology 566 

Mineralogy ■ 676 

PbyBicB eS3,6G2 

Zoology 738' 

Billinns,  Dr.  John  S.,  leotnie  by 9 

BJDiii'y,  W.  G.,  donations  from 245 

Bioluifical  Society,  foroit  inqniry: 44 

Lectures 9 

Meetings  of 10,174 

Birl>eck,  Edward,  nid  rendered  by 84 

Birds,  aqnatic  and  fish'Wting,  catalogue  of 64 

Departmeot  of,  United  Slates  National  Moseam 53,164,165,280 

Accesxious 220 

ArrauKemoDt  of  collections 223,933 

Bibliography  of  pnblicationa 824 

Desideratn -•  2SS 

DUrtribation  of  specimraiB 223 

Number  of  speoimena  in  oolleotion 224 

Present  state  of  collections 3S4 

Report  of  curator SSO 

Robert  Ridgway,  cnrator 185,S20,37S 

Rontiue  work 292 

Bix by,  Thomas,  &,  Co.,  cooperation  of 36 

Black  oodGsb  discovered  by  J.  O.  Swan .' 19 

Bland,  Thoniaa,  co-operation  of 36 

Btish.J.B.,  detail  of 40 

Board  of  RefjeDts,  Anuaal  Report  of I 

Jonmal  of  proceedings ....   . XI 

Meeting  of xi 

Resolntions  of xn 

Boebmer,  George  U.,  report  on  Smithsonian  exchanges .  91 

lIoUoD,  Dr.  H.Carriugton,  general  catalogue  of  ecientiflo  periodicals 30 

Report  on  cbemistry CB9 

Bono-cavp  In  the  island  of  Angailla,  memoir  on  content*  of.. ......  27 

Booth.  Henry,  relics  in  Pougbkeepsie,  K.Y 876 

Borland,  B.B.,  co-operation  of ,36 

Boston  Foreign  Exhibition 44 

Botniiists,  necrology  of >■...••..>,  097 


C^.lHH^Ic 


INDEX.  935 

Bt)tanyDlviai0D,nmted8totas  National  Huaenm 164,187 

Department  of  fm«il  plants 164, 168, 36^ 

Rweot  planU 164,187 

Botany,  report  on,  bj  Prof.  WiUianjG.FBTlow 6B1 

Bransford.Dr.  J.F.,  researcbesof 199 

Brewater,  Hon.  Benjamin  H.,  member  ex  D.0l«io xxxviii 

Brewster,  William,  papers  by 313,3)4 

Britiih  America,  ooncMBJone  of 43 

Britinb  Colombia,  exploraliooB  in H) 

Capt.  CharleA  Bendlre , 19 

Hudson's  Bay  Compaoy 19 

James  0.  Swan 19 

Brown,  A.  Q.,  douation  from 810 

Brown,  James  Temple,  papers  by 279 

The  whale  fiafaery  and  ita  appliances 64 

Brown,  Stephen  C,  registrar  United  SUtOB  National  HnseDin 165,376 

BrowD,  VemoD  Sl  Co.,  oo-operatloo  of 36 

Bmsh-Swan  eleotric  light  company 10, 44, 170, 17i 

Brussels  confecenoe  of  ezehanges,  report  on ISO 

Backs  CooDty,  Peunsylvania,  remains  in 872 

BnildJogs:  Armor;  building 6 

National  Mnseum  baildiDg 5 

Natural-history  workshop  ..... ., , fl 

Siuithsonian  bnilding 4 

Baildinga  and  labor  department.  United  Statea  National  Mosenm 163, 169 

Bnil ding  for  Hnsenm  and  Geological  Survey  needed 7,8 

Bulletin  of  the  Fish  Commission 83 

United  States  National  Hnaenm 31,84,166,276,277 

Borean  of  Ethnology,  appropriation  for 56 

Explorations  at  Znfli 61 

Exploratione  in  Arizona 50 

Explorations  in  New  Hesico 59 

Explorations  in  the  Southwest  ...... . ....... 57 

Linguistic  field  work 63 

Hound  exploration 56 

Office  work 64 

Beport  on,  by  Mi^or  Powell 66 

Specimens  collected  for -. 56,57 

Transfer  of  oolleotlon  to  Mnaenm 179,183 

Bnrgoyne,  Bnrbrldges  &.  Co., donation  by 196 

Bumbam,  Ur,  co-operation  of . 34 

Bush,  Eatberine  J., paper  by 314 

Bailer  County,  Ohio,  mounds  in ■ ■ 844 

Bntterworth.  Hon.  B.,  member  «e  ojMo xxxviii 


Cadbniy,  Brothers,  donation  by 196 

California,  explorations  in 19 

Cborlca  H.  Townsend 20 

Livingston  Stone SO 

^J.J.UcLean 20 

R.E.C.  Steams 80 

CaUfornia  salmon,  hatohing  of Vfi 

QnWfatwst  troat, batettlDif  of SI 


936  OIDEX. 

CBi»brid|[e,  M188.,  MueeuiDof  ComparatiTeZoology,oolle<itioiiTe<!«ived  from.  890,351 

CamtTon,  B.W.  &Co.,co-Dperationof 36 

Cape  Hendocino  eifnial  atation - ■ 80 

Card  catslngne  of  fisti  calleotioD M 

Of  marine  invertebratea S6 

Carlisle,  Hon.  John  0., letter  to m 

Carp,  snccesa  with 83 

Carpenter,  Dr.  William  B.,  collection  teoeivedfWim S&l 

Casts  pTeMDted  by  Pierre  Lorillard 95 

Catnlogueof  Bclentiflo  periodicals .-. 30 

CatniogucB  for  London  Pisheriee  Exhibition iM 

Cntlin  cullectinn  of  Indian  pain tlnga 53,181 

Cnvo  researcb,  instrnctions  for EiO 

Caiani,  H., co-operation  of 36 

Census,  ftshery  branch  of 06 

Central  America,  explorations  in ■ S!> 

Hr.Cbarnay 85 

Cspt.Jobn  M.Dow 35 

CbarlosH.  Gilbert 86 

Lorillard  expedition 26 

JamesMcNetll 26 

C.  CNntiing 25 

J.C.ZdedoD 35 

Ceremonies  at  nnveiling  of  Henry  statae : l,3,xvin 

Circulars,  United  States  National  Mnsenm 277 

Chauibers,  W.  Oldham,  acknowledgment  due 64 

Chandler,  Hon.  William  E.,roem1ier  ac  offiiio xxxvtii 

Cba«e,  Heniy  £.,  notes  on  the  Wampaooag  Indians 87ft 

Chase,  H.  8.,  detail  of ' 40 

Chemical  laboratory  suggested  for  department  of  metallurgy 271 

Chemistry,  biblioKTapby  of 6S2 

Beport  on,by  H.CnTringtou  Bolton 0)9 

Cheater,  H.C., detailed  to  Loodon  Fisheries  Exhibit... 83 

Chicago  Railway  Eipoaition 44 

China,  explorations  in 1 26 

P.L.J0UJ  26 

Steamer  "Palos" 96 

Clark,  A.  Howard,  acting  librstian  United  State«  Naliooal  Mneeam 375 

Aaaistsat  United  States  National  Haseniu 275 

Detailed  to  London  Fisheries  Exhibit 83 

Papers  by  3J9 

SepTicesof 167 

Clark,  A.  H.,  G.  Brown  Goode,  J.  W.  Collins,  R.  E.  Earll,  papenby 380 

Clarke,  Frank  W.,  honorary  carator  United  States  National  Hnaeom 168,266,275 

Clarke,  Prof.  F.  W,  honorary  cnrator 56 

Report  on  department  of  mineral* 966 

CtaesiGcation  of  Coleoptera  of  North  America,  by  Drs.  J.  L.  Le  Conte  and 

George  H.  Hon) 89 

Clu8B&  Sohultze,  arcbitecla  of  fire-proof  poriJOD  of  kaildiUjg 4 

Ci>dfish  discovered , 19 

Coffin,  Mr.,nnaljiiea  farnished  by 270 

Coleoptera  of  North  America,  paper  on , JS 

Colleciingontflts  famished  by  United  States  Nati one)  Mnanom SSB 

Collection  of  American  Institate  of  Mining  Engineers,  prpMul<»d....,..,,,,,  8 


Cc.,z.d.vCoOt^lc 


937 


CoUectioDB  mode  by  Dr.  SteJnegeT Itj 

Mr.  Ooode'a  report  OD 12 

Increase  of 7,8  ■ 

ColUits,  JoMpb  W.,  kctiDg  onrator  United  BUtes  National  Husenm 170,375 

Detailed  to  London  Fioberiee  Eibiliil 83 

Papenb;  880 

CoIUds,  JoMph  W.,  0.  Brown  Ooode,  B.  E.  Earll,  and  A.  Reward  Clark, 

papen  by 'J89 

CollioB,  Joseph  W.,  Qoode,  G.  Brown,  paper  by 909 

Commander  Islands 17 

Explorations  in Id 

Conipsgnie  GJnfirale  Traosatlantlqas,  eo-operatlon  of 36 

Comparatire  phonology  of  fonr  Biooan  languages -, 1'19 

CDmmittee  to  sopervlse  the  publications  of  the  seientiDe  writings  of  Josspb 

Henry XJi 

CoDgressional  appropriation  for  Henry  atatne xvii 

Beeolntion  accepting  invitation  hi  attend  the  iuaagnration  of  the  Joeepb 

Henry  statoe xviii 

Besolntion  to  print  Smltluonian  Bepert  for  1883  ii 

Contentsof  report  for  1883 iv,t 

Contractors  on  Smithsonian  bnilding 4 

Contribntionn  to  Knowledge X7 

CcMiperation  of  Departments  of  the  CtoTemment 11 

Interior  Department ...'. 42 

LIfe-SaTing  Serrioe 33  V.' 

Llgbt-Honse  Board C! 

Navy  Department 39,4U,4I 

Transportation  companies 36,37 

Treasary  Department 4*3 

United  Btates  Signal  Service 41 

War  Department 41 

Cope,  Edward  D.,  on  the  contents  of  a  booe-oaTe  In  the  Island  of  AngDlIla, 

West  Indies W 

CoppAe,  Henry,  Regent X,XI,xxxtiu 

Motion  by , ..........  y,ll 

Corbel,  Halachi,  co-operation  of. 23 

Corcoran,  W.W.,  transfer  of  remains  of  John  Howard  Payne 50 

Corea,  exploration  in - 36 

Ensign  Beraadoo 26,41 

P.  L.  Jony 26 

Coriespondenoe  of  the  Institution 11 

Astronomloal  annouDeements 87,>H,tM 

Relative  to  (JoTemnient  exchange , Ill  ri.tig. 

Costumes,  section  of,  United  States  National  Mnsenm C3,179 

Conts,  Elliott,  papers  by 314 

Cox,  Hon.  8.  B.,  expiration  of  term  as  Regent XI,  3 

Cox,  W.  v.,  detailed  to  London  Fisheries  Exhibit 83 

Crawford,  Dr.,  assistance  by 41 

Cresse,  Uriah,  oo-operation  of 23 

Crooks,  Mr.,  oolleotlonamadeby ■ 92 

Cmttaceana,  catalogue  of 84 

Cnnord  steamship  line,  co-operation  of .^ JK 

Cnahlug,  F.  H.,  collections  made  by.... fiX 

Cystophora  crjstala 13 

Dall,  Rev.  C.  H.  A.,  contribntioas  b; IBS 


D»U,  Williftiu  H.,  koDoruy  auiator,  United  Stotea  N fttioaal  Huwnm . .  H,  186, 844. 375 

Lectors  by 9 

Papers  by S80-ab4 

Report  OD  department  of  moUaBbs SU 

I)»l1ett, Bonlton  &.  Co.,  oo-openttion  of 36 

Dana,  Prof.  Edward  S.,  report  oo  miDeralogy : ...< 661 

Darwin,  portrait  of O 

Davig,  Hod. David,  Kegeol.-. -. .. X 

Da;, SurgeonOeneral  Francis,  aokaowledgment  doe 81 

Dayton,  Ohio,  aooient  relics  at 838 

Deaths  of  collaborators  and  officers 45 

Deering,  Hon-  K.  C*  expiration  of  term  as  Regent xi,3 

Denuiaon,  Thomaa,  co-operatloD  of 36 

Derby,  Dr.  Orville  A.,  collection  presented  by 260 

Dewey,  Frederick  P.,  curator  United  States  National  Maeenm 66,188,368,875 

Papenby 284 

Report  on  depaibueot  of  metnllnrgy  and  economic  geology 868 

Diebitsch,  Hermann,  necrology 46 

Distribution  of  exchanges 37,38 

Dobson,  Dr.  O.  E.,  paper  prepared  by 213 

DodgB,  Ensign  O.O.iServioee of 866 

Detail  of 40 

Domestic  exchanges ...37,91,102 

Donaldson, Thomas, CO lleotionB  obtsanedby .. ........  56 

Low  height  rates  obtained  by fQ 

Services  of 166 

Dorsey,  Rev.  J.  Owen,  on  the  comparative  phonology  of  four  Sionoa  Ian. 

gnagea 919 

Dow,  Capt.  John  H.,  co-operation  of 25 

Dreeel,  Ensign  H.  6.,  collections  made  by 14,41,858 

Detail  of 40,41 

Services  of 14,54, 185, S39 

Drugs  to  be  ilepoeitedin  Unsenm  by  Association  of  Wholesale  Dniggista 9 

Duly,  A.  A.,  duty  of 44 

Duplicato  and  exchange  department.  United  States  National  Hnsaam 163,167 

Dntton,  Capt.  Clarence  E.,  leotoreby .  9 


Earll,  R.  Edward,  acting  curator  United  Statea  National  11 

Collection  presented  by .  S86 

Detailed  to  London  Fisheries  Exhibit 83 

Papers  by 285 

Earn,  R.  £.,  G.  Brown  Ooode,  Joseph  W.  Collins,  and  A.  Hawaid  Clark, 

papers  by \ SaO 

Earthwork  in  Highland  County,  Ohio 661 

Echinoderms,  catalogneof 81 

Economic cmstaceans,  catalogneof 84 

Geology,  department  of 55 

Edmnnds,  Hon.  G.  F.,  appointed  Regent xi,3 

Letter  to ^ m 

Member'ez  0.^0 xxxvni 

Motion  by xii 

Rogent — ,. X,xi,xxxTin 


Edn-Arila,  Joshua  B. ,  co-operation  of Si 

Edwards.  Tioal  N.,  coUeotiona  received  from ; SS9 

Electric  light 10 

AccommodAtions 44 

Uaeof 44 

Electric  aervice  of  tlie  United  States  NatioDft]  Uiueniii 164,170 

Eniericb,  H.  F.,  coUectione  madebj 21,SS6 

EngelmaaD,  Dr.  Qeorge  8.,  nxobange  with 182 

Ensigns ondutj  in  Huseam .' 39,40 

Services  of 14 

ErigDuthus  batbatns 13 

Eskimo  colleotiooa 16 

Explorations  among 15 

VocabnliuieB 15 

Ethnological  Barean,  co-operation  by , ^       11 

Evans,  Commander  K.  D.,  ooIlectioDs  made  by . 252 

Evans,  W.  W.,  collections  made  by 26 

Donation  by 179 

Exchange  conference  at  BrDSsela,  report  on ISO 

Department  of  the  rTmt«d  States  National  Maseum 163,167 

Of  ool lections ffi 

Of  reptitea 327 

Of  specimens,  department  of  marine  invertebratee 257 

Exchanges 35«t  Mg. 

Appropriation  foe 35,36 

Domestic 37 

Expenaesof  the  service 36 

Foreign . 37 

Govemiuent  docnmenta 37,38 

Liberality  of  IronsportstioD  companies 36 

Ptivilegen  granted 36 

Receipt  and  distribntion  of. 37,38 

Statistics  of 35 

Execntive  Committee,  report  of xii,xtu~xvi 

Report  accepted  by  Board  of  Regents xii 

Report  on  the  Henry  statne xvii 

Exhibit  for  London  Fisheries  Exbibitioa 10 

Brash-Swan  electric  light . . 174 

Pharmacentical  Association 174 

Preliminary,  of  flshery  collection trj 

Southern  Exposition  of  Lonisville 174 

Bxbil>itions,  international  and  State 43,173,174 

Exploration  Division,  United  States  National  Hnsenra 164.189 

Department  of  chemistry 164,190 

Department  of  exploration,  &o 164,1^ 

Experimental  physiology 164,190 

Vivaria 164,190 

Explorations 11 

Alaska 16 

Arctic  coast - 14 

Arixona 20 

Atlantic  seaboard SS 

British  Columbia 19 

Boieanof  Ethnology 56,57,58,59,00,61 

C»UfolDU 80 


Exploratitma— Continiud. 

.    CeotTRl  Amerio* . .... S 

China 96 

Com* ae 

Oreenlukd M 

Japan HB 

Labrador 12,42.43 

Lower  CalUbniU 20 

Hoxioo 24 

New  Hexioo 30 

Nowfonndland 12 

Oregon IS 

Otber  ooimtri«8 86 

BontbAmerioa 36 

Waabington 19 

Yacatan S4 

Znoi _ 61 

Expoaitlona.    (_8m  EzbibitioDa.) 

F. 

Fiab  Commiwlon,  United  States,  gold  medal  for SM 

ProfeaMr  Baird'a  report  on .  81 

FisheTT  branoh  of  theoensna 86 

Armory  building,  need  by 6 

Bulletina 83 

Intemational  flaberlM  exhibits 63,84,65 

Silver  medal  for 254 

Work  done  b; Sl,ri2,g3 

Knrlow,  Prof.  William  6.,  report  on  botany 661 

Silver  medal  for 254 

Faxon,  Prof.  Walter,  identiScation  of  apeoimene KV7 

Feddersen,  Artbnr,  donation  by 85 

Killmore,  J.  H.,  detail  of 40 

Finances,  condition  of 4 

Fire-proofing  of  SmitbHOi.ianbnildln". 4 

Finh,  diacoveryof  anew,  by  J.  0.  Swan 19 

Kinher,  W.  J.,  co-nperation  of 16,17 

I-  'sberieR  eibibitiooa 83 

'  -Iri-riea,  section  of.  United  States  National  Uoeenm 176 

I  .  .Iiery  branch  of  Unit«d  8tat«e  oenene 86 

rhibit  for  London 10,173 

■iiplemeDts,  aboriginal 19 

liiilaBtriea  of  the  United  States,  paper  on W 

I  >hee,  catalogoe  of  colleotiona , 84 

Department  of,  United  States  National  Hoeenm &4,164.1«V,e!8 

A.ooea«ioDB  to  department US 

Card  oatalof^e lflG,t06 

Entries  in  the  oatalognea _ 238 

Eichaages  effected  by  carator _. 237 

Present  Btate  of  ooUeetlon . .'. . ....  838 

RirommondatioDS  by  theonrator t39 

Researches  by  curator 236,237 

Repon  of  curator , 936 

Tarleton  H.  Bean,  carator ™ 185,228,2^ 

Work  done  npon  the  fishes -,,.. .»..  - S36 

Work  upon  tbe collection .............„„,,.,, _.„„.,.,..  S33 


INDEX.  d41 

Fistalaria  MrraU S4 

Fletobrr,  Dr.  Robert,  lecture  bj 10 

Flint,  Dr.  James  H.,  boQOMry  catklar  Uiiit«d  St«te>  KatloiutlMueiiiii.. ITS,  190,275 

DutiBBof 40,41 

Id  charge  of  materia  medica  lectioD 52 

Paper  by SSi 

Report  oD  materia  medica  colleotioa 190 

Florida,  West,  mooDdfl  and  abell-heaps  in S64 

Foerste,  Ang.  A.,  anoieat  relics  at  Dafton,  Ohio 838 

Foljer,  Hon.  Charles  J.,  inemher  ex  oJM« xzzTiii 

Food-Qshea,  propagation  of 88 

Food  prodnotion,  analysis  of &S 

Poods  and  textiles,  seoiJoii  of,  Duited  State*  National  MaseDm S2. 183, 196 

Foote,  J.  Hoiracd,  donation  by ISS 

Foreign  exchanges 37,91,96 

Foreign  OoTeraments,  relations  to 42 

Forestry  inqniriee 44 

Fossil  invertebrates,  deportment  of,  TJ.  8.  National  Masenm 6!),16t,lST,!W0,9ei 

Hesoioio  section 360 

AcoesHlons 260 

Present  state  of  oolleotions 361 

RecommeDdations SOI 

Report  of  honorary  cnrater a60 

Routine  work 961 

C.  A.  White,  honorary  cnrator 187,360,376 

Paleoioio  section 361 

AooeaBlons 361 

Report  of  honorary  onrator 261 

Charles  D.  Walcott,  hooomry  curator 261,276 

Fossil  plants,  department  of,  United  State*  National  Hnsenm 5&,  164, 188, 263 

Aoceaaions 383 

Lester  F.  Ward,  honorary  curator I88,-263,276 

Report  of  honorary  curator 263 

Fnwentr;  of  oollections  in  British  America 43 

Freight  arrangements 43 

Frelinghaysen,  Bon.  Frederick  T.,  member  ec  o>floio xxxvin 

French  Qovemment,  gift  to  United  Statea  National  Hnseum 178 

Fnnch,Edye&CD.,oo-operatioDof 37 


Oale,  Dr.  Leonard  Dnnnell,  necrology 47 

OarliDgton,  Lientenant,  expedition  of 14 

Gamier,  Dr.,  colleotion  presented  by SS6 

0«rrett,L.M., detail  of M 

Oanmer,  George  F.,  colleotion  made  by 34 

Geare,R.  I.,  detailed  to  London  Fisheries  Exhibit 83 

General  eatalogne  of  Mientiflo  periodicals 30 

General  appendix  to  report  of  Secretary 361 

Geography,  report  on,  by  Commander  F.lkl.  Green 466 

Geological  map  of  the  United  Stetea 67 

Geological  Snrrey,  Uottsd  States 66 

Hew  building  Bslced  for 8 

Loeatod  id  Haseam  bvilding 8 

Hqjor  Powell,  Director -.  06 

Report  on  operations L-iOO'^l'C 


942 


Geol0);.y  DiviHiUD,  UalledStatea  National  UnasQiii.... Ifi4,188 

DuiiKrtnieuIoriitbologr.&c t64.ie8,Wi3 

MiDewlogy 164,l8».ii)6 

Metallurgy,  Ac 164.189.268 

0M>1ogj,  i)co[ii>mic,  department  of 55 

Physical,  department  of 56 

Geology,  report  on,  by  T.  Sterry  Hunt 443 

George,  Mr.,  oO'OperallOD  of — .  19 

Georgia,  Berrien  Coaoty,  iiiouudein PSS 

Gilbert,  Prof.  Charles  {{..explorations  by S5 

CollectioD  presented  by 23G 

Gilbert,  Charlee  H.,  and  David  8.  Jordan,  papers  by 3I&.31A,»I7 

Gill,  Prof, Theodore,  lectnre  by 9 

Papers  by    -". 314.315 

Report  on  zoology. - 609 

GiJI,  Theodore,  and  John  A.  Ryder,  papers  by 315 

Gold  mednls  awurded  at  London  Fisberies  Exhibition 2r»4 

"Golden  Fleece,"  eiiieditioD  in 15 

Giode.O.  brown,  appointed  commiBsiouer to  London  Fisheries  Exhibition 165 

Assistant  Director  of  the  Hnseuni 'i'^t 

On  thefistiery  industries  of  the  United  Stat«6 f^^ 

Papereby 2t)fi,*t7,a-S 

Preliminary  catslognu  of  collections  exhibited  by  tbe  United  States  Fish 

Commission ■ B1 

Report  of 161 

Report  on  Ihe  ootluctioDS la 

Special  commissioner  to  London  Fisheries  Exhibition Si 

Sindyof  miisemoB K". 

RmidcO.  Brown. BudTarleton  H.  Bean,  paper  by Hr^ 

Gooile.G.  Bron'n,and  Joseph  H.Collins,  paper  by 2e9 

GorKlu.  0.  Brown.  Joseph  W.  Collins,  R.  E.  EarlJ,  and  A.  Howard  Clark,  papen 

by *-9 

Guudo. G.Brown, and  Newton  P. Sc adder, paper  by SK) 

GiMHlrich.J.  King,  papers  by Hr^ 

Services  of 179 

Government  exchanges .38,!W.  KKJ 

Pier  at  Wood's  Boll «J 

Pnblications,  list  of l.'iO 

Gr.iy,  Dr.  Asa,  Regent x,  xi,  \xk\iii 

Motion  by xii 

OrobnitEky,  N.,  aid  by IB 

Greelj-.Lientenanl,  exploration 14,11 

Gnten,  Commander  F.H., report  on  geography 4t!i 

Ur«eu,  William  J..dntie8of 11 

In  charge  of  electric  service i;o 

Greenland, explorations  in I-I 

Lientenant  Greely 14 

Signal  Service  expedition 14 

"Protens,"  voyage  of 14 

"  Yantic,"  voyage  of 14 

Gresbam,  Hon.  W,  Q.,  member  rx  officio xxxviii 

GiiHtemula.aslrouoiuer  for aS.W 

Giiatemalii  and  Mexico  boundary  Hurvey ^; 

Gnyot.  Prof  A,,  physical  and  meteorological  tables . 31 

rci„o,n,GoOglc 


943 


HaballMqaMt xni 

Hftmbnrg-Ainericaii  Packet  Company,  co-operation  of 36 

Hamilton  beqneet nu 

Hamlin,  Senator,  bill  iDtrodnoed  in  Congreea  by 3 

Hampshire  ConntyiWeat  Virginia,  Btoaemonnda  in 668 

HaDBman,  Max,  detailed  h>  London  Fisheries  Exhibit 83 

Hargoi,  Oscar,  paper  by 315 

Harlow,  O.H.,  detail  of « 

Harrington,  Mr.,  explorations  by ". SR 

Harvard  College  MoMam  of  Comparative  Zoology,  collections  received  from  350, 351 

Observatory  relative  to  astronomical  annooncamenta 90 

Transfer  of  telegraphic  astronomical  annonDcemeute 34 

"Hassler,"  steamer,  surveys  by 17 

Hatching  stations  of  Fish  Commission 83 

Havley,E.H.,inoiuiting  of  specimens 172 

Services  of 356 

Hayden,B.B.,  detail  of ■. 40 

Hayes,  A.  A.,  exhibition  of  electric  light 10 

,     Exhibition  by 44 

Hazen, General, co-operation  by. 16 

Heap,  a.  H.,  thanks  dne 1S2 

Henderson  &,  Brother,  oo-operation  of 36 

Hendley,  Mr.,  prepared  lay  figares 173 

Henry,  Joseph,  scientific  writings  of xn,2 

Statneof 1,8 

Congressional  appropriation  for zvii 

BeportMt xu,xvu 

Beport  of  Eiecntive  Committee xvu 

Addresses  at zvii 

Unveiling  ceremonies XVUl-XXXVU 

Address  by  Chief  Justice  Waite xx.xxni 

Coogressional  action XIX 

Oration  by  Eev.  Dr.  Noah  Porter xx,xxv 

Prayer  by  Rev,  A.  A.  Hodge xx,  xxii 

Highland  County,  Obio,  earthwork  in 861 

Hilgard,  Prof.  J.  E.,  gold  medul  for 2&4 

Hill,  Hon.  Nathaniel  P.,  Regent x,si,xxxvlll 

Historical  relics,  section  of,  Unit'Cd  States  National  Husenm 53, 177 

Hitchcock,  Romyn,  acting  curator  United  States  National  Hasenm....&3,193, 196,275 

Paper  by 289 

Report  on  section  of  foods  and  textiles 19S 

Hoar,  Hon  George  P.,  Regent x 

Resignation  of n,3 

Hodge,  Rev.  A.  A.,  prayer  by xx.xxil 

Holilen,  Prof.  Edward  S.,  report  on  astronomy 365 

Holmes,  W.  H.,  report  on  American  aboriginal  pottery 179 

Report  on  pottery 53 

Researches  of 199 

Horan,  Henry,  Snperintendent  United  States  National  Mosenm 376 

Rom,OeorgeH.,  Drs.  J.  L.  Le  Conteand,  classification  of  Coleoptera  of  North 

America 29 

Honiaday,  W.  T.,  chief  taxidermist  United  States  National  Museum 275 

Papers  by 289 

Services  of 171 


944  tHDBX. 

■ortieiiltanl  ExbiMtlon,  St.  Fetenbnrg .  46 

Howitt,  A.  W.,  on  AnstraliMi  Oronp  BeUtioiu 797 

Howland,  Henry  8.,  co-operfttioD  of 2S 

Hnkbard,  Daniel  S.,  co-operation  of v S3 

Habrecht,  A.  A.  W.,  papers  by 315 

HadaoB  Bay  Csmpan.v,  co-operation  of ,    13,19 

Bunt,  T.  Bterry,  report  en  gealogy 443 

HntahiBMta,  Kohl,  Phillipena  Sl  Co.,  aid  lendendby 18 

Hozlay,  Profeisor,  acknowledgment  dne M 

Hygiene,  Ifaral  MnMnm  of 49 


HlinoiB,  Sangamon  County,  moonda  of 8BS 

Spoon  River  Valley,  mennds  in SSS 

IlluBtratioiB,  list  of ix 

Indian  paintloga,  Catliii  colleotioo  of 181 

Indians  of  Pngst  Senud 19 

Indatby,  department  of  art  and 51 

Inland  and  Seabeard  Coasling  Company,  conceMiona  made  by 43 

Inman  Sleamahip  Company,  co-operation  of 36 

Insects,  depactmeot  of.  United  Stat**  National  MnMom 54,lS4,18e.239 

Acc'isiona MI 

Coi       'nna  added S40 

Be,- .  -.  ')f  honorary  onrator S39 

Biley,  prof.  C.  V.,  honorary  onmtor 186,239,275 

iDBtmctione  far  cave  reaearoh 50 

Interiar  Departmont,  co-operation  of 4S 

Interoatienal  excbuiges 35 

Exhibitione 43 

Fiaheriea  exhibitions 83 

Hortlanltnral  exhibition,  St.  Feteiabarg 46 

Invertebrate  fosails,  department  of 5S 

Iriah  coracle,  donation  of.. ...... 8t 


James,  U.P.,  speoimens  preaented  by SOI 

Japan,  birds  of 36 

Explorations  in 26 

Jeff^ys,  J.Owyu,  collection  of 54.M6 

JohnaoB,  Lawrence  C,  collection  sent  by 861 

Jordan,  David  S.,  and  Cbarlea  H.  Gilbert,  papers  by 315,316,3)7 

Jordan,  David  S.,  and  Joseph  Swain,  paper  by 317 

Jony,  Pierre  Lenia,  collections  from SIO 

Explerationa  by 96 

Papers  by 317 


Ealb,  Oeorge  B.,  Joseph  B.  Swain  and,  paper  by 

Somtaohatha,  signal  station  at ■ 

Seitii,  UinorC.,  donation  ^m 

Ssnglo.  L.A.,  btooa  monnds  of  Hampshire  Consty,  WeatTirgtala.. 

Kennan.Geerfe,  lectnre  by 

Kenunies,  seetion  of.  United  States  National  Hnseom 

Kerr,  Professor,  collections  made  by 


Kimbftll,S.I.,  oo-oper«tioD  of 

Kiiftpp,EniigaH.8.,  detsll  of ,.. 

8«rTi«Mof 

Enlgtt,  Edward  H.,  neoroloKr  of 

Knowlcs,  Herbert  M.,  coKiperfttion  of 

Kocihler,  B.  R  ,  arranged  colleotloa 

EofiaOoodei 

Kanhudt  &  Co. ,  oa-oper»tion  of 

KimMsIiee  library  and  rouieom  prewDtod  ooMotion  . . 


LaboraUiry  for  depsitment  of  metallnigy  -._ !^I 

Labrador  and  Newfon  ad  land,  explorations  Id 13,49,43 

Luoien  M.  Tnmer 12,16,42,43 

Dr.C.HarCHeniam 13 

Sfial-flsMng  In 13,14 

Lad;  Franlkln  Bay  expedition 14 

Lawrence,  Qeorge  N.,  paper  by 317 

Lea,  Isaac,  donations  from 245 

Le  Conte.  Dr.  John  Lawrence,  necrology 43 

Le  Conte,Dra.  J.  L.,  and  Oeorge-H.  Horn,  the  classification  of  Coleoptoraof 

North  Aiuerioa S9 

Leotarea  in  National' Mnseom 9, 174 

Leech,  Daniel,  correaponding  olerk XXXVIII 

Letter  transmitting  Smithsonian  report  to  Congress..... iii 

Lew  la  collection  of  Washington  reliea ^ 

In  United  States  National  Mosesin 177 

Library  of  Smithsonian  Institntion 36,39 

Business  arraugomont 3fl,39 

Beceipts  during  the  year 39 

Librar;  of  United  SUtes  National  Masenm 163,166,371 

Aocessions ■ 373 

Administrative  work 273 

Assistance '275 

Catalogues 374 

Condition  of  library 276 

F.W.Tme.  librarian : 166,271 

Loan  androtam  of  tiooks 27^ 

Number  of  books 27G 

Report  of  the  librarian 271 

Sectional  libraijes 274 

Life-Saving  Service,  eo-operation  of 22,42 

Light-Honse  Board,  co-operation  of 43 

Lincoln,  Hon.  Robert  T.,  member  ex  a,^o xzxviii 

Lindenkohl,  C,  paper  by 317 

List  of  illnstrationi ix 

United  States  official  publications _ 150 

Lithology  and   physical  geology,  department  of.  United   States  National 

Museum 65,164,188,263 


George  P.  Merrill,  cniator 188, 263,275 

Report  of  curator 263 

LoTillard,  Piene,  casta  Dresented  by ^ ^ 

Lorillard  collection  of  Central  American  antiquities 183 

H.  Mis.  69 60 


Louiarille  Int«ni»tioiiiU  Exbibitfon 43 

Soatliem  ExpoaiUoual ■ ■ 174 

'jowbII,  Jkinea  BdsmU,  paper  by 317 

.A IT er  California,  exploratioDS  in HO 

L.  BeWiDg 20,»I 

Mr.  Emerich 21 

H-H-Enaby 21 

Dr.TeoCBtt 21 

■lobD  XantDS ^ SO 

Ldcsh,  l^tderie  a.,  MaiBUDtiUaited  SwMNfttlonftlHiiBeiim 375 

pRperby 3»,290 

Service  of 173 

Lnce,  Thomas  B.,  paper  by 317 

Lyman,  Hod.  Theodore,  aaaiatauoe  rendered  bj 957 


McCtain,  EnaigaC-  S.,  aaaisted  Hr.  Bathbnn &C 

DeUilof M, 

Services  of S56 

UoKay.C.  8.,  eolIeotioDs  made  by 2SS 

Death  of 16 

Charles  L.,explaratioiia  by 16 

Signal  Service  observer 16 

McKeesoiiand  Bobbins,  oolleotioa  received  fivm 3SK 

McLean,  J.  J.,  oollectiODS  mode  by iO 

Maclean,  Rev.  Dr.  John,  member  of  the  Eieoative  Coram! ttoe xxxvut 

Be){ent x.xxxnii 

UacLeao.  J.  P.,  monnds  in  Bntler  Connty,  Ohio N4 

EartbwoikH  in  Highland  Connty,  Ohio 851 

Uclvellan,  Lieat.  C.  H.,  detailed  to  London  Fisheries  Exhibit 63 

McNeil,  James,  collections  made  by S5,2!i3 

Haitland,  Sir  James  Q.,  acknowledgment  doe it 

Hallory,  C.  W.,  4  Co.,co-oporatiou  of 37 

MammalB,de]iartment  of  United  States  National  Unsenm 53,164,184.206 

Accessions  to «H,Sir. 

Administrative  work SlO 

Card  catalog nca ill 

Plans  and  recommendations Xla 

Present  state  of  collection 214 

Report  of  cnrator SBft 

Frederick  W.  Tme,  oDrator lSi,30&.3Ti 

Work  in  research 313 

Work  upon  collections 211 

Manual  of  Her|>etology 22T 

Marcoii,  .lohn  B,,Bervicesof 361 

Marine  invertebrates,  department  of.  United  States  National  Hnseiun.  54,  IM,  196,350 

Accessions  to 850 

Assistants  in  department JS6 

Awards  at  London  Fisheries  Exhibit 2&3 

Collect iog  outfits  supplied 2j0 

Dialribiilion  of  dnplioates  and  exchangee KS" 

General  remarks 839 

Records K9 

Bichanl  Batbbiui,  onrator .  IBO 


U&rine  ioTerteliTBtea,  deputment  of— Coiitiaii«d. 

Report  of  ciiTfttor t 250 

Work  accoDipItabeddoriDgtbeyeftr 353 

Work  npon  collections '    266 

Uarnock,  Q.  H.,coUeotionpTeBeDt«dbf 326 

Harquiaof  HainiltoD,  donation  b; 65 

Marsh,  C.U.,detMl  of 40 

Mawin,  Prof.  Otis  T.,  lectuMby 9 

Report  on  anthropology 75.1- 

MusoD,  Dr.,  rcseoToheBof 227 

Massachnsotts,  Wompsnoag  Indians  of,  notes  on 878 

llateria  medico,  lectures  on 10,174 

Materia  medioa  section,  Uiiit«d  States  National  Maaenm 52,17^,190 

ClasaiSostioii  andarraagenient  of  colleotion 191 

J.  M.  Flint,  curator 178,190,275 

Report  of  onrator ~ 190 

Hosey,  Samael  B.,  Regent x,  xi,  xzxviu 

Motion  by XU 

UedaJs  awarded  at  Loudon  Fisheries  Ezliibltion ..  SG4 

Meetings  and  lectnres 174 

Of  Board  of  Regents 3 

Of  scientific  bodies 9 

Members  of  Hoose  of  Representatives  appointed  to  attend  the  onveiling  of 

(be  Henry  statoe xix 

Memorial  objects  in  Pension  building 50 

Mercer  beqnest  .-• • . 49 

Merchants'  line  of  steamers,  co-operation  ol 36 

Merrinm,  Dr.  C.Hart,  collection  of  seats 164,209 

Exploration  by 13 

Merrill,  QeorgePerldns,  acting  cnratortlnitedStateaNationol  Museum. 55, 188,263,275 

Collection  presented  by ., ,  226 

Papers  by 290,291 

Report  on  department  of  lithology  and  physical  geology 263 

Mesozoic  seotion  of  department  of  fossil  invertebrates '. 260 

Metallurgy  and  economic  geology,  department  of,  United  States  National 

Musenm 55,164,189,268 

Fred.  P.  Dewey,  curator 166,26^,275 

Reportof  curator 266 

Accessions 268 

Chemical  laboratory  suggested 271 

Recommendations 271 

Researohes 269 

State  of  collections 369 

Work  performed , 269 

Meteorology,  bibliography  of 656 

Report  on,  by  C.  Abbe 483 

Mexico  and  Quatemala  tranndary ..,,. ,.  26 

Mexico,  explorations  in 24 

C.G.Pringle 24 

H.  H.RuBby 84 

Miller,  Benjamiu,  collection  presented  by 286 

Uindelelf,  Viclor,  models  prepared  by 172 

Miner,  R.  H.,  assisted  Vr.  Bean 54 

App<iiiilni<->il.  of , 40 

Mineralogy,  bibliography  of 676 

Beport  on,  by  Prof.  Edward  8.  Dana 661 


948  INDEX. 

I'M". 

Uinerola, Abert colleotion  of 50 

DepuimODl  of,  Unitad  State*  yatioliAl  Uownm U,  161, 188, 366 

Aaaiitaota 366 

F.  W.  Cluke,  hoDorai7  otmtor 188,866,276 

Report  of  kctiog  oarator 366 

Aeoeuiona 967 

AdmiQistration S68 

Beport  of  boDoruy  otu*tor S6E 

■     W.S.YeBteB,  KctingoDTfttor 186,866, 876 

Uiuing  Engineers,  Americui  Iiutitnte  ol^  ooUeotiimao^  pnMiitcd 8 

Misceltuieoiu  ooIlectiODS 2T-3! 

YoLxirv «8 

Vol.  iiT 88 

VoL  XXVI : 88 

Vol.  zxvn 88 

Mitchell,  Dr.  8.  Weir,  rNeuohMof , S87 

Uitchell,  Jiunes,  detailed  to  London  FialieiieB  BzUblt 83 

MollDflks,  depnrtment  of,  United  BtAtea  Nadoiial  Hueiim 54,164,188,844 

Acrasslona . ........  246 

WiUiftm   H.  Dall,   honoMr;  oaratar 196,244,275 

Dr.  B.  E. C  SteamB,  aagiBtmnt  ourfttor ..... ............ 186 

Work  peifonned  in  depArtnieiit 244,945 

MoDUub  line  of  iteAmen,  aidretiduMd  b; 12 

ConcesBione  made  b; .. ........... 43 

Co-operation  of 36 

Uontraal,  Redpath  MaMnm,  oolleotiona  promlMd  to 13 

Horrill,  Hoo.  Jnetin  8.,  appointed  Begent 3,xi 

Regent .. . .. ..XXI,XXXVIII 

Mosaic,  antique  Roman,  preeented  to  Uvaenm 188 

Hoser,  Lieut.  J.  P.,  collection  preeented  hj 286 

Mound  ex  ploiations 56 

HoiiDds  in  Berrien  County,  Oflorgia 853 

In  Butler,  Connty,  Ohio 844 

In  Harapsliire  Coonty,  West  VlrglnU 868 

In  Spoon  River  Valley,  niinoia 835 

In  WcBt  Florida 864 

Of  Sangamon  Conntj,  lUlnolB 885 

MuHoz  y  Eiipriella,  co-operation  of 36 

Murdoch,  J.  E.,  collections  made  by 14 

Mniray,  Ferris  i  Co.,  co-operation  of. 36 

Museum  hnilding,  neceaoity  of  additional 7,8 

or  Hygien<i(te«  National  Mnwom) 49 

Mosic  at  no  veiling  of  Henry  vtatne. ... .  XX 

Hosical  iustrnmeuts,  coUeotion  of .. .................. .... 188 


National  Academy  of  Scienoea,  meeting  of..... 9,174 

National  Moseum 161  et  aof. 

Aboriginal   potter<r  section 5A 

Antiqnitiea,  depanment  of 53 

Appropriation  asked  for  a  new  building 8 

Art  and  induHtrj,  department  of .T. 51 

Bibliography , STB 


an>E:t.  949 

National  MuMum— Cod  tiuaed. 

PoblicatioDaof  tbe  MiiBeum S7<i 

Papers  by  officers 277  etxiq. 

Birds,  department  of 53 

Bnlletins 31,  M 

Clamifi  cation  of  departmonta 51,163 

Antiqnities 164,  lft3, 198 

Art  and  industry I64,17f> 

BiTda 164,  IBS,  220. 

Electric  service IG4,  ITU 

Mwnmals 164,184,208 

PreparstioD 164,171 

Raced  of  men '. 164,183 

Reptiles  and  batrachian 164,185,925 

CostDiues,  architecture  sectiOD,  &a 53 

Departmeotsof 51, 163<(aeg. 

Accounts 163,169 

Archives 163,165 

Buildings  and  labor 163,169 

Cbeinistry 164,190 

Crustaceans 164,186,250 

Direction 163,165 

Duplicates  and  exchangee - 163,167 

Experimental  physiology > 164,190 

Exploration  and  field  work 164,1*1 

Fishes 164.1*1,229 

Foeail  plants 164,188,263 

Insects 164,lHi3,£K) 

iDTertebrate  fossils 164,IBT,!f60,2el 

Library 163,166,271 

Litbology  and  physical  geology 164,188,261) 

Metallnrgy  and  economic  geology 164,189,268 

Mineralogy 164,  188,2u(i 

Mollneks 164,lfl6,244 

Pnblicatlons 163,166 

Property  and  supplies 163, 167 

Radiates  and  protOEOans 164,186,250 

Recent  plants 164,187 

Registry  and  storage 163,165 

Vivaria 164,190 

Worms 164,186,350 

Details  of  administration r^l 

Division  of  Administration 163,165 

Anthropology 164,175 

Botatiy 164,187 

Exploration  and  experiment 164,189 

Geology 164,188 

Zoology 164,184 

Exhibition  of  the  Pharmaceutical  Association 174 

Fishes,  department  of 54 

Foods  and  textiles  section • 52 

Fossil  plants,  department  of 55 

Historical  relics  stAtion 53 

Increased  space  needed  for 7,8 

Ipsects,  department  of .....  54 


950  INDEX. 

NatioDsl  MiiiHiuui — Cuutiuued. 

laaafflrieDt  ttvcouiiiuHlittions  Tor  display 7,b 

Invertebrate  roBsilti,  department  ot 56 

Lilbologf  KUd  pliysical  geoloi;y,  depBrtmeiit  of 55 

MammsiB,  departmeiil  of M 

Marine  iuvprtebrotea,  department  of 54 

Mat«na  ui«ilica  muUod 52 

Heetiogsand  tecturea 174 

Metallurgy  and  econouic  geology,  departmeDt  of 55 

Methods  of  trautpoTlation,  sactjou  of 5S 

Minurab,  department  of 55 

MollDsks,  department  of 54 

Offlcera --iTO 

Orgkoiiation  of  departments 163 

Preliminary  exbibition  of  fisliery  coUeetiou 173 

Proceedings 31 

Recent  plants,  department  of 55 

Report  of  Asustaut  Director 51,  llil,«(  ar^. 

ProrejMor  Baird 51 

Bepttleaand  batraobiana,  department  of 54 

Section  offisberies 17« 

CoatnmsB 179 

Poods  and  textiles : 1S3, 196 

Historical  relics 177 

Ceramitw 178 

Materia  roediea 177,190 

NaTal  archit«otnre m 

Sontbern  Exposition  at  LonisTille 174 

Visitors  to 175 

Work  of  tbe  preparators 51 

National  Museum  building . .... 5 

I Di perfect  drainage 5 

Meetings  of  scientiflo  bodies  in 9 

NatnTsl-bi story  worksbop 6 

Naval  arcb)t4>ctnre,  section  of,  in  Unit«d  States  National  Mnseam 178 

Naval  museum  of  hygiene 49 

Navy  Department,  co-operation  of 39,40,41 

Newberry,  John  8.,  paper  by 317 

Necrology 45 

Of  botanieU 697 

Of  eoologists 750 

Nelson,  Mr.,  collections  mailc  by 16 

Nelson, Dr.  H., collection  presented  by fSB 

Netber lands- American  Steaui  Navigation  Company,  oo-operation  of 36 

Newtonndland,  explorations  in IS 

New  Mexico,  explorations  in SO,  59,  GO,  61 

Mr.  Crooks 82 

United  States  Geological  Surrey SI 

Pvofessor  Kerr 2S 

N.N. Robinson ,  29 

Dr.  Sfanfeldt 21 

Jaoiea  Stevenaou 81 

George  Holley M 

Tfpvi  York  and  Branil  Steamsliip  Company,  co-operation  of. 3G 

^'un  York  and  Mexico  Steamship  Company,  co-operation  of ^36 


INDEX.  951 


Kew  Tork,  Pougbkeepaie,  relics  in 

Kiblack,  Eiuiga  A.P.,detallof 

Service!  of 

Beport  of , 

Tiiroragiia,  Ometepe,  Kntiqaitiee  from 

KIchots,  LieDt.  CommuidcrH.  E.,  collectlonBmadeb; , 

Klcholton,  Misa  Agnes,  MrvicMof 

NorthTlUe.Micb. .batching  at«tioii  at 

North  Oerman  Lloyd,  co-operation  of 

"North  Star,"  ■team  whaler,  craahed  In  ice 

Norton.Col.C.B.,  thanks  to 

Nosbogak,  Alaaka,  signal  station 

Nntting,  Charle*  C,  uitiqaities  from  Omotepo,  Nioaragna  .. 

Explorations  by 

Paper  prepared  b; 

NfOiWillard, Jr., collection  made  by 

Paper  by 


Oc«au  pbyaioa 42 

Ocean  t«mperataree 43 

Oelricbe  &  Co.,  co-operation  of. 3C 

Officers  of  the  Institatlon xxxvui 

Offatt,  F.  I.,  servicea  of 269 

Ohio,  Bntler  Connty,  moondain 844 

DaytOD,  ancient  relics  at 83S 

Highland  Connty.  earthwork  Id S51 

Ometepe,  Nicaragoa,  antiqnitleB  fh>m 908 

"Ooglaamie"  signal  station ■. 15 

Oration  by  Dr.  Noak  Porter  at  anrellingof  Henry  statne xz,  xzv 

Orontt.  C.  R..  collection  presented  by 29C 

Oregon,  explorations  iu 19 

Osteological  collection  in  National  Maaeum 311 

Owen,  Sir  Philip  Ctinliffe,  acknowledgment  dne 84 

OwBtoD,  Snow  Sc  Co.,  aid  rendered  by 26 

Oyet«r  investigation 83 


Pacific  Mail  Steamship  Company,  co-operation  of 36 

Paintings  ((M  Catlin  collection) ; &3 

Puleozoir.  section  of  department  of  foasU  invertebrates 361 

Palmer,  Dr.  Edwaid,  collections  received  from 251 

Palnitr.  Joerph,  chief  modeler.  United  States  National  Hosenm 171 

Palmer,  William,  modeler,  United  6tate«  National  Moaeam HI 

Panama  Bailroad  Company,  co-operation  of 36 

Papers  by  investigators  not  officers  of  the  Htisenm 276,313 

Papers  by  officers  of  the  Museum 276,377 

Piirker,  Hon.  Peter,  member  of  Kiecntive  Committee Xii,  XVi,  xxl,  x 

Motion  by 

Parker,  Peter,  jr.,  servicea  of 105,219 

Awisteil  Dr.  Bean ri 

I'Hi.i^euiii,  collectioDs  Oom 'X 


952  IHDEX. 

Pko. 

Patents,  Commi«BioDer  of,  traDafer  of  Washtngton  nlleabf 4S 

Pslton,  Vickers&Co.,  co-opc ration  of 36 

Heduotion  in  freight 83 

Payne,  John  Howard,  obsequiea  of 50 

PcHry,  R.  E.,  presented  coral 253 

Pension  building,  memorial  relioa  in 50 

PeiinHylvania,  Bucks  Coo nty,  remainB  In H}2 

Painsylvania  Railroad  Company,  conceasiona  made  b; IS 

Co-operation  of 37 

Reduction  in  frelpht 83 

PcrioilicaU  (scientilio),  general  catalogue  of.. ...... ...........  30 

Peruvian  pott«ry,  collections  in  26 

PharuioceiifJcal  Aseociatior)  exhibition 174 

Mectinfi 174 

Phdi»,  Hon,  William  Walter,  appointed  Regent 3,  si 

Ri'gcnt X,  XI,  xxzviit 

Pliilosophicitl  Society,  meeting  of 10,174 

Phoi-a  grrenlandica 13 

PboDologj  of  foor  Sionan  langnages 919 

Phol0);rapbB  made  by  electric  tight 44 

rb.vHJcaland  meteorological  tables,  by  Ga;ot,  notice  of 31 

Physical  geology,  department  of 55 

Physics,  bibliography  of ....... 683 

Ocean « 

Report  on,  by  George  F.  Barker 571 

Pier  at  Wood's  Holl Ht 

Pickering  Edward  C,  astronomical  announcement 35.87,89 

Pigmy  spcnu  whalo 24 

Pike,  Col.  N.,  collection  preseDted  by 253 

Pike,  Nicholas,  collection  presented  by 3S8 

Pim,  Forwoi>d  A-  Co.,  co-operation  of 30 

"Piiila,"  expedition  of 41 

Plants,  fossil,  department  of 56 

Recent',  department  of 55 

Poey,  Dr,  Filipe,  thanks  due 209 

Point  Barrow  expedition 14,  l.''i,  lU 

Pomacanlhns  aureus ...... ..  — 'i4 

Porter,  Rev.  Dr.  Noah,  address  of,  at  unveiling  of  Henry  statne xx.xxv 

Regent x,  xi.XXXViii 

Portrait  of  Darwin 49 

Pottery,  aboriginal,  section  of at 

Rpporton 179 

Potlf,  Edward,  bronze  medal  for 1B4 

CollccCioD  received  from 2S1 

Poughkeepsie,  N.  T.,  retloain 876 

Powell,  Mf^,  J.  W..  address  by 10 

Director  United  States  Qeological  Survey C7 

In  charge  of  Boreanof  Ethnology SG 

Lecture  by . .. 9,44 

Prang,  L.,  oontribation  by Ita 

Prayer  by  Rev.  A.  A,  Hodge xz,xxii 

Prentiss,  Dr.  D.  Wohater,  leotnroe  by 9,10,174 

Thanks  to,  for  lectures > 10 

Preparation  department,  United  States  National  Hnaenn 171 

Priestley  relics. ..,....,.,. .,.,.......:..,,.,,.,„•  -t^'-  —tf -•'■•;•  4$ 


un>EX.  953 

Pw 

Pringle,  C.  G.,  exploMttona  b7 84 

Prinling  of  BmithaoDian  Report  for  1893  ordared ii 

Prizes  at  Londoa  Fishttiei  Exhibitioa 177 

Anardud  to  pieparators  of  UBited  StAt<«  National  Miueaui  '. 171 

Keceived  tt  Loadon  Fiaberics  Exhibit S6 

Proceedinga  of  th«  United  SUtes  National  Mnwnm 31,33,166,276 

Propagation  of  food-flahes 82 

Property  andaupply  department.  United  Statea  National  Unaoom 163,167 

"Proteni,"  ateamer,  expedition  of H,41 

Voyage  of 13,41 

PaendotriaciB  microdou S3 

Publications  of  the  United  States  Geological  Smrey fil 

United  Statea  GoTonim«Dt,  list  of 150 

Uuited  Statea  National  Hnaeam 163,166,276 

Dr.  T.  H.  Bean,  editor 16C 

Smithsonian  Jnatitution 27(I«m;. 

AouDal  reports 28,39,33 

Bulletinaof  Ihe  National  Muaenm 31, Xt 

Claasifl  cation  of  Coleoptera 29 

Conlribniions  to  Knowledge 27 

General  catalogneof  scientifio  periodicala 30 

HiscellaneoDs  Collections 27 

Physical  and  meteorological  tablet 31 

Proceedings  of  the  National  Hnaenm K 

PngetSonnd  Indiana 19 

Q. 
Qoeen  Charlotte  lalanda,  ezploratiooa  in 19 


Races  of  men,  department  of.  United  Statea  National  Mnacum 164,181 

Railroad  entering  Armor;  building  teeervation 6 

Rajiib  uf  Labon>,  collection  Avm 44 

Itafab  Sourindro  Hohnn  Tagore,  donation  by 182 

KalbbuD,  Richard,  curator  United  States  National  Unsenm 54, 186,390,275 

Catalogue  of  collections  illustrating  scientific  inveatigations  of  tho  sea  and 

fresh  waters 84 

Cntaiogneof  collection  of  economic  ccnataceaos,  dec 84 

Papers  by -2!II,392 

Report  of,  on  department  of  marine  iuvertohrates !i30 

Bau,  Cbarles,  onrator  United  States  National  UoBenm 183, 196,215 

In  cbikrge  of  department  of  antiquities 53 

Paperhy 292  ' 

Report  on  department  of  antiquitiea IN 

Bay,  Lieutenant,  expedition 14,15,16 

Reoeipt  of  exchangea 37,38 

Reoeipts  for  the  Smithsonian  fandln  1883 xiit 

Armory  building xv 

Fnmitnre  and  Axtorea xv 

IntematioDal  exchanges xv 

National  Museum xiv 

North  American  ethnology XV 

Polaris  report xvi 

Praservation  of  collections .,,,.. .....         xiv 

Jteconatructing  portion  of  Smithsonian  building ^vj 


B«ooTd  of  Kientifio  progien 3S3 

ADtbmpology,  O.  T.  Mason 7&3 

AitroDomy,  E.  T.  Holdeu 3K 

Botaoj,  W.  G.  Farlow «I 

Chemietry,  H.  C.  Boltou ; 629 

Geography,  F.  M,  Oreon 465 

GeolOBJ,  T.  Sterry  Hunt «3 

latroduction,  by  S.  F.  Baird 3G3 

Metenrolog7,  C.  Abbe 48* 

MineraloKy,  E.  S.Dana 661 

Pbyiic8,G.F.  Barker 571 

Zoology,  Theodora  Gill 699 

Becorda  in  department  of  reptilfK 997 

Kept  in  department  cf  marine  iuvertebratM 259 

Red  Star  Line,  co-oper«tioi)  of 'X 

Itpgfnts  of  the  InBtitation x 

Aitpoinled xi 

Changes  of 3 

Eipimtio'.i  i.l'lei'awas ju 

Joornal  of  piMMdiDgs— xi 

Meetings  of 3,xi 

Report  of I 

ReBolationR  by xn 

Regixtry  and  storage  departraeDt,  United  gtat«»  National  Hnteam 1<>3,  USi 

Relations  to  foreign  Governments ti 

Relics,  ancient,  at  Dayton,  Oliio «W 

Historical,  section  of.  United  States  NatioDal  Museam 53,177 

In  Pongbkeepsie,  N,  Y tJ76 

Of  Washington *i 

Report  of  Board  of  Regents i 

Of  Executive  Committee. .- XII,XI1I-XV| 

On  tbe  Henry  statue Xvii 

Report  of  Professor  Baird I 

Bureau  of  Ethnology ■. 56 

Interna tional  Conference  on  Exchanges  at  Brussels 120 

On  alHtrigiuat  pottery 5i 

Smithsonian  exchanges 91 

United  Stati's  Fish  Cominissjon rtl 

United  States  Geological  Survey G6 

Reptiles,  department  of,  United  States  National  Museum 54, 164, 145,  SXi 

Collections  received 185,  it25,  Bafi,  2^7 

Nnmber  of  specimens  on  hand «t7 

Report  of  cur.itot aSS 

Suggestions  made  by  curator US 

H.  C.  Yarrow,  honorary  curator 185, 225, «« 

Research.     (_Sef  Cave  research.) 

Researches  in  department  of  mammals 211,313 

In  department  of  metallurgy atH 

Besolnlion  of  Congress  relative  to  Henry  statue xviii 

To  print  Smithsonian  Report  for  1S83 II 

Resolutions  by  Board  of  Regents XH 

Accepting  report  of  Executive  Committee xii 

Accepting  report  on  Henry  statue xn 

Referring  report  of  tbe  Si'Cretary  to  llir  Esemtivi'  Cuuiiuilli'e xit 

Relative  to  puiilicatiou  of  the  seieutiiic  writiugs  of  Joseph  Henry xn 

Relative  to  appointment  of  iin  Acting  tifcrelury xn 


INDEX.  955 

p>o- 

Sheet,  William  J.,  appointed  AotiDgBAoretary 3 

Chief  clerk  xxxviii 

Kh;liij»gigaA 17,18 

Rice,  Alien  Tbomdiko,  thanks  due 1H3 

Ridgwa7.  J.  H.,  co- operation  of 23 

EiOgwa^r,  Robert,  curuior  Uoited  States  National  Hoaeum 53,185,820,275 

Calalogae  of  aquatic,  &o.,  birds B4 

ColleotioD*  made  by 225 

Papers  by 393,283,294 

Report  on  department  of  birds 220 

Ritoy,  Charles  V.,  honorary  coratoT  United  States  National  HuBeam..54,  lb6,339,  275 

Lecture  by 9 

Papers  by 291-304 

Report  of,  on  departmoutof  insects S39 

Ritchie,  Jr.,  John,  circulars  issnedby 33 

Robbios,  Mr.,  United  Statee  oousnt,  assistance  by 42 

Robinson,  A.  A.,  collections  made  by 22 

Bock,  Prof.  Hllee.aid  rendered  by 26 

Appoioted  astroDomer  toOnatemala 26 

Bookwell,  Colonel,  draiaaKonndertakea by i ....  6 

Roman  moeaic  presented  to  Mnsenro .. IKS 

Roosevelt,  Theodore,  collections  made  by 32S 

Boiiliae  work  of  the  lastitution 11 

Administration 11 

Correspondence 11 

Rnsby.H.H.,  collections  wade  by 21 

Exploration  by 21,24 

Rnib,  John  A.,  remains  in  Bucks  County,  Pennnsylvaoia ST^ 

Byder,  Jobn  A.,  biologist  of  Fish  Commission 83 

Papers  by 317,319 

Ryder,  John  A.,  and  Theodore  Gill,  papers  by 315 


Saffonl,  Ensign  W.  E.,  assisted  Mr.  Ratbbnn 56 

Detail  of to 

Service  of 245,256 

Salmon,  batching  of B2 

Sangamon  County,  Illinois,  mounds  of 825 

Ratnrdny  Ifctnrea 9,10 

Schenck,  Dr.  J.,  collection  presented  by 226 

Sobnermann,  0.  W.,  services  of 169 

Schnmachor,  Paul,  necrology 45 

Sehuiuacher  6c,  Co.,  co-operation  of 36 

Scienre  Observer  in  regard  to  astronomical  announcements 33,87,89 

Scientific  bodies,  meeting  of ! 9 

Periodicals,  geueraf  catalogue  of 30 

Progress,  record  of 363 

Writings  of  Joseph  Henry xu 

Sclatec,  P.  L.,  papera  by 318 

Sonddcr,  Newton  P.,  and  G.  Brown  Goodo,  papers  by 389 

Sea-con 17,18 

Seal,  American,  natural  history  of 13 

Seals,  collection  of 184,209 

Breeding  habits  of M 


956  DTDBX. 

Schetiunier,  W.  B.,  doualioo  by - - % 

S«Diitoni  appoiutetl  to  represeut  CongreM  at  aaveiUiig  of  Henry  etotne xix 

Shell-bea|i8  in  West  Florida «M 

Blierman,  General  William  T.,  Bagent x.xi.xxxvm 

Member  of  Executive  Comniiltee xvi.xxi,  xxxviii 

Motion  by XII 

Shindlcr,  A.Z.,  nrtiBt ITS 

Sboemaker,  Geoi^c,  oollecCious  nuwle  by d^,24(l 

Neorotogj 4T 

Sbufddt,  Dr.  Robert  W.,  cotloctioDS  mode  by 225,240,252 

EiplonitioD  by 21 

Pnporsby 3W.  SOI.,  306 

RoMarcbesof 227 

fiiaincM  collections  preaented  by  Kajah  of  Lahore ...  44 

Sigual  Office,  co-operation  by II 

Signal  Service,  co  operation  of 41 

ExpediliOD 14,41 

Slgnlwe,  Commander  C,  D.,  gold  medal  for ^4 

Silver  medals  a  wanted  at  London  FiHbcrle*  Exhibitiou SM 

Singleton,  Hon.O.R.,  appointed  Regent xi,3 

Regent X,  XI,  XXXVIII 

Sioiian  lan^ages,  comparative  pboiiology  of 919 

Skins,  collections  of,  iti  N.itional  Mnsenm Sll 

Smillie,  T.  W,,  pbotographer  United  States  National  Museum 270 

Photoj;rapbio  work  of 172 

Smith,  John  Lawrence,  necrology 46 

Smith,  MiddletoD,  colIeetionB  made  by 14 

Smith,  Rosa,  papers  by 318 

Smith,  Sanderson,  researches  of SS6 

Smith,  Siiluoy  L,  papers  .by 319 

Smitfasonian  building,  flre-prooting  of 4 

Srailbsouian  oxcbangcs.  centers  of  distiibntion 101 

Correspoudcnne  relative  to  Government  exchange Ill 

Domestic  exchange  division 91,103 

Foreign  exchange  division 91, K> 

Government  exchange  division 92, 105 

List  of  United  States  official  publications 150 

Receipts 93 

Record  division 91 

Report  by  George  H.  Boehmer i',91 

Report  on  Brussels  conference 120 

Shipping  list 99 

Transmissions it5 

Tran«|>ortation  companies 9fi 

Spinney,  Jueopb  S,,  co-operation  of 36 

Sponges,  catalogue  of ; , st 

Spoon  River  Valley,  Illinois,  moands  In IB5 

Sociological  system  of  the  Zufiis ,. — ...  63 

Sontb  America,  explorations  in . 26 

W.W.  Evans 26 

Lieutenant  Very X 

Southern  Exposition  at  Lonisville 174 

St.  Petersburg  Hurticnltnral  Exhibition 45 

StAQdard  time  at  United  St4i(«8  National  MnMnm tiO 

Coo.jlc 


IHDEX.  967 

8tet«  esblbitioDs 43 

gtatiiticH  of  iuternatioual  exchangea 3S 

Steams,  Bobert  E.  C,  a^jKuot  curator  United  3tat«8  National  MDwnm  .,...         ST5 

Acting  cnra  tor 54 

Coll-clioDS  mode  by '. .... SO 

Coltiv.ioMroceiTodfrom S45,253 

Paper  bj 306 

Stf'jDt'gOT,  Dr.  Leoiihard,  collMtiona  made  by 16,  &3. 164,165,300,^3 

Exploration  by 17,18 

Papers  prepared  by 20, 306, 30? 

StevBUHon,  James,  exploration  by SI 

Stewart,  T,  E,,  paper  by 320 

Stolloy,  Qeorge,  ooUectione  made  by 21 

Collections  presented  by 926,260 

Stone,  Mr.  Livingston,  contributiona  made  by 20 

Slone  mounds  of  Hampshire  County,  Weet  Virginia 668 

Story,  W.  H.,  approval  of  aite  for  Henry  stBtne  by 2 

Strauss  &  Son,  donation  from 179 

Snpply  department,  United  States  Mational  Mnsenm 163,167 

Snrvey  of  boundary  between  Guatemala  and  Mexioo 26 

Swan,  James  0.,  explorations  by. '. 19 

Paper  by 320 

Swain,  Josepb 320 

Swain,  Josepb,  and  David  3.  Jordan,  paper  by 317 

Swain,  Joseph  B.,  and  George  B.Kalb,  paper  by 320 

Sweeney,  T.  H.,  mounting  of  specimens 17>2 


Tables,  pbysioal  and  meteorological 31 

Tanner,  Lieut.  Commander  Z.  L.,  silver  medal  for 254 

Tarr,  R.  8.,  assisted  Dr.  Eatbbnn 65 

Paper  by 320 

Services  of 256 

Taylor,  Hon.  E.  B.,  expiration  of  term  as  Regent XI,  3 

Taylor,  W- J.,  cotlectiooe  presented  by 226 

Mounds  in  Berrieu  Coanty,  Qeorgia 853 

Telegraphic  astronomical  announcements 33,87 

Telephone  connections  with  United  States  National  Museum 170 

Teller,  Hon.  Henry  M.,  member  ex  officio xxxviii 

Teniperalnres,  ocean 42 

Ten  Oate,  Dr.,  explorations  by 1!1 

Texas,  collectdona  from  George  Stolley 21 

Tbomas,  Prof.  Cyms,  collection  made  under  direction  of 1^ 

Paper  by aao 

Todd,  H.  L.,  drawings  of  fishes 237 

Services  of 186,214,2:19 

Torrfy,  Dr.  John,  collections fCi 

Tflwnsend,  Charles  H.,  collections  made  by 20 

Transfor  of  Bnreaa  of  Ethnology  collections 179,183 

Transportation  companies. 9:> 

Facilities 43 

Free,  granted 36 

Liberality  of 36 

Sectim  of,  methods  of 52 


968 


Treunr;  DepartmeDt,  C4M>pentioii  of 42 

Treud«l),  A.  J.  B.,  MlcDowledgment  due S4 

Troal,  hatching  of - ffi 

Trae,  Frederick  W.,  enrator  United  8Ute«  NfttioDBl  Muaenm 184,206,275 

Libr&riAQ  United  States  ITational  UuMmn 166,271 

Papen  prepared  b; 813,307,306,  309 

Beport  of  department  of  ipufptibT'! SOS 

Beport  on  library  United  States  National  HitMnm 271 

TnnioT,  Laoien  M.,  eolleotiona  from 12.16 

Exploration*  by 12,16.48,43 

Toniopa  tntnoatoa 23 


UnvalUng  of  Henry  al 


Vaeej,  Dr.,  enrator 55 

VerriU,  Prof.  A.  £.,  identlBoation  of  apeoimeDa S57 

Papereby 390,321 

Very,  Lieatenant,  oolleetions  made  by 26 

Tiailora  to  Hntenm , 175 


Waite,  Hon.  Morriaon  B.,  Chanoellor  of  the  InaHtntian x,xi 

Member  «E  oJWo xxxvni 

Begent x.xxxTtn 

Address  of,  at  unveiling  of  Henry  etatne xx,xxiu 

Walker,  8,  T.,  monnds  audehell-heapson  tbe  west  ooast  of  Florida S&l 

Paper  by 321 

Waloott,  Cbarlea  D.,  honorary  enrator  United  States  National  Masenm 261,976 

Papers  by 310 

Beport  on  department  of  fossil  invertebratce 261 

WampanoBg  Indians,  notes  on  the BK 

War  Department,  co-operation  of 41 

Ward,  Lester  F.,  honorary  enrator  United  States  National  Mueenm  ..  5S,16S,2ti3,2i6 

Lecture  by 9 

Papers  by : 310,311,318 

Beport  on  department  of  fossil  plants 963 

Washington  reliea 42, 53,  in 

Washington  Territory,  explorations  in 19 

Webster,  Prof.  H.  E.,  collectioua  received  from 251 

Weld,  George,  services  of .    256 

West  Florida,  mounds  and  sfaell'heaps  in 854 

West  Virginia,  Hampshire  County,  stone  monnds  in 8SR 

Whale  fishery,  tbe,  and  its  appliances M 

Whale,  Pigmy  sperm 22 

White  Cross  Line,  co-operation  of 37 

White,  Charles  A.,  honorary  enrator  United  States  National  Uoaeun.. 55, 187,260,276 

Lecture  by ., , 9 

Papers  by 314 

Beport  on  department  of  fossil  invertebrates 900 

Wii'kenham,  James,  on  monnds  of  Sangamon  County,  niioois MS 


Cc.,z.d.vC00t^lc 


INDEX.  959 

!■.««. 

WilkinauD,  EnHign  E.,  detail  of *0 

ServLCMof ^ 266 

Willsou,  D,,  aaniBtance  offered  by 41 

Wilmii),  Hou,  V/.L.,  ftppoiated  Begent Xi,3 

Regi'Dt X,  XI,  XXXVIII 

WilsoD  &  Asmaa,  co-operation  of 37 

Wiun.,  Lieut.  Commander  J.K.,  ooUectioDs  mwle  by 353 

Wiaslow,  Lieut.  Francis,  detail  of 40 

Catalogue  of  the  economic  moUnsooidB,  &« 84 

Paper  by ^ 313 

Services  of 186,244 

WitiBl,  EnaignH.  H.,  detail  of 40 

Services  of 888 

Wood,  Benben,  detailed  to  London  Fisberies  Exhibit 83 

Wood,  Sir  Sicliard,  present  to  HaMum 182 

Wooda.Fell-,  itcknowledgmeat  dne 84 

Wood's  Holl, Mass., Fish  Commission  headqaartAce 83 

Worms,  calalogne  of ., ,,, . 81 

Wrigbt,  Pet«r,  dt  Sons,  oo-opentlon  of 36 


"Tantic,"  steamer,  expedition  of 14 

Yarroir,  Henry  CboDOraryonrktoT  United  Slates Nfttional  ICnsaam.. 54, 165, S&&,276 

Papers  by 313 

Report  on  department  of  reptiles 236 

Yeates,  William  S.,  acting  cnrator  United  States  ITatioDal  Mnsenm 266 

Aid  United  States  National  MoMum 188,376 

In  charge  of  mineral  department ............. ... 55 

Paper  by 313 

Report  OD  department  of  minerals 366 

Yucatan,  explorations  In 24 

George  F.Qanmer 24 


Zeledon,  Josi,  collootloo  presented  by 336 

Explorations  by 2& 

Zipbins  cavirostris S3 

Zoologists,  necrology  of 750 

Zoology,  bibliography  of ^ 738 

Division  of,  United  States  National  Haaeam 164,184 

Department  of  birds 164,185,330 

Fishes 164,185,228 

Insects- 164,186,339 

iDvertebrato  fossils I64,187,260.2i>l 

Mammals 164,183.196 

Marine  Invertebrates 164,186,350 

MoUusks 164,186.344 

Reptiles,  &o 164,185.285 

Report  en,  by  Prof.  Theodore  GUI 699 

ZnSi,  explorations  at 61 

Zallis,  sociological  system  of  the 63 


sdbvGoO^^lc 


,db,GoOglc 


,db,GoOglc 


D„ii„.db,Go(5glc 


"OS  010  3"",'Si* 


STANFORD  UNIVERSITY  LIBRARIES 

STANFORD  AUXILIARY  IISRARY 

STANFORD,  CALIFORNIA  94305-6004 

14151  723-9201 

All  books  may  be  recalled  after  7  days 

DATE  DUE 


i 


,db,GoOglc 


